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1  Introducing  the New Apprenticeships  
in England  

Background  

The Government has produced an implementation plan 1 for the future of 

Apprenticeships in England, following the Richard Review (2012) 2. The changes, 

which are in the implementation plan, move the design of Apprenticeship s into the 

hands of employers  to make them more rigorous and responsive to employersô 

needs . Employers will now undertake the design of an Apprenticeship for each 

occupation they identify as requiring apprentices.  

From 2017 /2018,  it is intended that all Apprenticeships , in England, will use the 

new Apprenticeship Standards  and Assessment Plans designed by employers  and 

approved by the Department for Business, Innovation and Skills (BIS).  

All new employer -designed Apprentices hips will:  

ƀ be based on the required level of  skill s, knowledge and competency to 

unde rtake a specific occupation  well and operate confidently within a sector. 

This forms the standard for the Apprenticeship. The assessment of an 

apprentice will be against this standard. Apprentices will be awarded a 

certificate of completion only when they have demonstrated their ability in all 

areas of the standard  

ƀ use a single appr oach to assessment against the standard. This should include a 

range of assessment methods that covers the theoretical and practical elements 

of the Apprenticeship  

ƀ have a synoptic end -point assessment that requires the apprentice to us e their 

skills, knowledge and behaviours effectively in an integrated way. Apprentices 

will be assessed largely at the end of an apprenticeship programme ï with an 

expectation that, in most cases, at least two thirds of the assessment must take 

place at th e end of the Apprenticeship  

ƀ have grading applied to the full Apprenticeship standard, with apprentices who 

successfully complete awarded a pass, merit or distinction. This will include a 

ómastery mechanismô ï apprentices will need to pass every aspect of their 

assessment in order t o be successful, but not every aspect will necessarily be graded  

ƀ be of m inimum 12 -month duration to ensure that Apprenticeships provide 

sustained and substantial training  

ƀ include a  minimum of 20% off - the - job training , away from the day - to -day job  

ƀ hav e a stronger focus on  English and mathematics ï all apprentices working 

towards the new Apprenticeships must, if they have not achieved them already, 

achieve Level 1 Mathematics and English qualifications as a part of their 

Apprenticeship. Over and above t his, apprentices are, if not already achieved, 

required to work towards Level 2 Mathematics and English qualifications. For 

Apprenticeships at Level 3 and above, apprentices are required to achieve Level 

2 Mathematics and English qualifications.  

                                           

1 The governmentôs plans for implementing these reforms are set out in The Future of Apprenticeships in 

England I mplementation Plan,  published in October 2013.  

2 The Richard Review of Apprenticeships , November 2012 . 
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2  The Aero space Manufacturing Fitter 
Apprenticeship  

Overview  

The qualification in this specification relates to the Aerospace Manufacturing Fitter 

Apprenticeship . 

This Apprenticeship is designed for those intending to work  in the role of Aerospace 

Manufacturing Fitt er. People in these roles are predominantly involved in  

highly -skilled, complex and specialist detailed work, assembling aircraft systems 

according to specific work instructions and using relevant hand and machine tools, 

jigs and measuring equipment.  

The Apprenticeship Standard requires that people working in this job role must be 

able to:  

ƀ use and interpret engineering data and documentation such as engineering 

drawings and  computer -generated printouts  

ƀ test and adjust the systems they have installed , ensuring individual components 

and assemblies meet the required specification  

ƀ comply with statutory regulations and orga nisational safety requirements  

ƀ work  both individually and a s part of a manufacturing team and  with minimum 

supervision, taking respon sibility for the quality and accur acy of the work they 

undertake  

ƀ be proactive in finding solutions to problems and identifying areas for improving 

the business.  

The Apprenticeship is recognised by the Institution of Engineering and  Technology 

(IET), The Royal Aeronautical Society  (RAeS),  and the Institution of Mechanical 

Engineers  (IMechE)  at óEngineering Technicianô Level. 

The Apprenticeship programme is structured in two phases; Phase one being the 

Foundation Phase, equivalent to Level 2, and Phase two the Development Phase, 

equivalent to Level 3.  

In line with the Apprenticeship Assessment Plan, new knowledge and competence 

qualifications have been developed at Level 2 and 3 to meet the requirements of 

these two phases.  

Collectively, these qualificatio ns contribute a percentage towards the overarching 

Apprenticeship , which is at Level 3 . Please see the table overleaf for details of the 

contributing qualifications.  
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Phase  Type of qualification  Qualification  Contribution   

% to  the 

Appre n ticeship  

Founda tion 

Phase  

Competence  (Pass only)  Pearson Level 2 

Competence 

qualification in 

Aero space and 

Aviation Engineering  

20%  

Foundation 

Phase  

Technical knowledge 

(Pass/Merit/Distinction )  

Pearson Level 2 

Specialist qualification 

in Aerospace and 

Aviation Engineeri ng  

10%  

Development 

Phase  

Competence (Pass only)  Pearson Level 3  

Competence 

qualification in 

Aero space and 

Aviation Engineering  

30%  

Development 

Phase  

Technical knowledge 

(Pass/Merit/Distinction )  

Pearson Level 3  

Specialist qualification 

in Aerospace and 

Aviation Engineering  

15%  

 

In addition, other requirements of the Apprenticeship include:  

ƀ assessment of b ehaviours ï at Level 2 these are incorporated in the competence 

and knowledge qualifications, while at Level 3 they are l inked directly to the 

requirements of Eng Tech registration . Behaviours contribute 15% to the overall 

standard, 5% at Level 2 and 10% at Level 3  

ƀ Foundation Phase Gateway Assessment ï this is a formal  ógate reviewô at the 

end of the Foundation phase to ensure that apprentices have a strong 

foundation of basic skills  before progressing to the Development Phase .  

On comple ting of all the Foundation Phase requirements and passing the 

Foundation Gateway Assessment, apprentices can progress to the Level 3 

Development Phase of the Apprenticeship  

ƀ employer endorsement ï brings together all the evidence within the 

Apprentic eship  to date, through a synoptic viva  interview and completion of Eng 

Tech r eporting form. This contributes 5% to the overall standard  

ƀ professional body assessment  ï indepe ndent assessment of evidence by the 

prof essional  body . This contributes 5% to the over all standard.  

The Apprenticeship is a minimum of 36 months, with an expectation of an average 

of 42 months.  

The full apprenticeship is certificated by the Federation for Industry Sector Skills 

and Standards  (FISS S).  
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Pearson offers and certificates the q ualification components of the Apprenticeship 

and this particular specification is for the Level 2 competence qualification listed in 

the table above. Centres should familiarise themselves with the requirements for all 

components of the Apprenticeship prog ramme and communicate these clearly to 

learners.  

The published Aerospace Manufacturing Fitter Standard and Assessment Plan can 

be found at www.gov.uk/government/publications/apprenticeship -standard -

aerospace -manufacturing - fitter  

 

Qualification size  

For all  regulated qualifications, Pearson specify a total number of hours that it is 

estimated learners will require to  complete and show achievement for the 

qualification ï this is the Total Qualification Time (TQT). The TQT value indicates 

the size of a qualif ication.  

Within the TQT, Pearson identifies the number of Guided Learning Hours (GLH) that 

we estimate a centre delivering the qualification might provide. Guided learning 

means activities, such as lessons, tutorials, online instruction, supervised study a nd 

giving feedback on performance, that directly involve tutors and assessors in 

teaching, supervising and invigilating learners. Guided learning includes the time 

required for learners to complete external assessment under examination or 

supervised condit ions.  

In addition to guided learning, other required learning directed by tutors or 

assessors will include private study, preparation for assessment and undertaking 

assessment when not under supervision, such as preparatory reading, revision and 

independen t research.  

TQT and credit values are assigned after consultation with users of the 

qualifications.  

Qualifications for the new Apprenticeships Standards are generally available in the 

following sizes:  

¶ Award ï a qualification with a TQT value of 120 or less   

¶ Certificate ï a qualification with a TQT value in the range of 121 ï369  

¶ Diploma ï a qualification with a TQT value of 370 or more.  
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3  Qualification  key information  

Qualification title  Pearson BTEC Level 2 Diploma in Aerospace and 

Aviation Engineering (Fo undation Competence)  

Qualification Number (QN)  601/7165/0  

Regulation start date  14/08/2105  

Operational start date  01/09/2015  

Approved age ranges  16ï18  

19+  

Please note that sector -specific requirements or 

regulations may prevent learner s of a particula r age 

from embarking on this qualification. Please refer to 

the Apprenticeship A ssessment Plan  and Assessment 

Strategy  

Assessment  Portfolio of Evidence (internal assessment)  

Guided learning hours  439  

Total Qualification Time  439  

Grading information  The qualification and units are graded pass/fail  

Entry requirements  There are no entry requirements required for this 

qualification other than any legal requirements of the 

process or the environment in which the learner is 

working. Assessment is open to any  learner who has 

the potential to reach the assessment requirements 

set out in the relevant units  

Centres must also follow the Pearson Access and 

recruitment  policy (see Section 8  Access and 

Recruitment )  

Funding  The Trailblazer Apprenticeship funding rule s can be 

found on the Skills Funding Agency's website at : 

www.gov.uk/government/collections/  

sfa - funding - rules  

 

Centres should use the Qualification Number (QN) when seeking funding for their 

learners.  

The qualification title, units an d QN will appear on each learnerôs qualification 

certificate . You should tell your learners  this when your centre recruits them and 

registers them with Pearson, along with any other qualification and other 

requirements . Further information about qualification certification is  in the UK 

Information Manual , available  on our website at: 

qualifications.pearson.com/en/support/support - topics/centre -

administration/information -manual.html  
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4  Qualification  purpose  

Qualification  objective  

The Pearson BTEC Level  2 Diploma in Aerospace and Aviation Engineering 

(Foundation Competence) has been developed through close collaboration  with the 

Aerospace and Aviation Apprenticeship E mployer Group, professional bodies and 

other awarding organisations .  

The qualification is for learners  employed  as an apprentice in the role of Aerospace 

Manufacturing F itter.  

It gives learners  the opportunity to:  

ƀ develop the fundamental technical skills and the underpinning knowledge  and 

understanding required to become competent in the job role. For details of the 

units included in this qualification, please see Section 5 Qualification structure  

ƀ develop approp riate professional attitudes and behaviours that will support 

personal success in their job role and  the long - term success of their 

organisation. These attitudes and behaviours are embedded in the units  

ƀ develop a range of inter -  and intrapersonal skills to support progression to, and 

success in, further study and career advancement  

ƀ achieve a nationally - recognised Level 2 qualification . 

The units in the qualification are based on the Employer Units of Competence  

(EUCs) that set out the skills, technical knowledge  and understanding, and the  

behaviours needed in employment in the role of Manufacturing Fitter  in the 

Aerospace  sector.  

Progression opportunities  

Learner s who achieve the Pearson BTEC Level 2 Diploma in Aerospace and Aviation 

Engineeri ng (Foundat ion Competence) will have achieved 20% of the overarching 

Apprenticeship requirements . On completion of the other Foundation Phase 

requirements, learners can progress to the Level 3 Development Phase of the 

Apprenticeship, and ultimately receive their Appr enticeship certification  and 

recognition by professional engineering institutions  at  óEngineering Technicianô 

level. In addition, learners who have achieved the qualification and not completed 

the full Apprenticeship could progress to E ngineering Operative  or Semi -skilled 

Fitter job roles within th e Engineering industry or to other qualifications such as the 

Pearson Edexcel Level 3 NVQ Diploma in Engineering Maintenance  or the Pearson 

BTEC Level 3 Foundation Diploma in Engineering.  
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Industry s upport and rec ognition  

This qualification is supported by:  

ƀ the Aerospace and Aviation Apprenticeship  Employer Group, which includes:  

BAE Systems, Airbus, MSM Aerospace Fabricators, Rolls -Royce, GKN Aerospace, 

Marshall Aerospace and Defence Group, Magellan Aerospace UK  Ltd, GTA 

England  

ƀ professional engineering institutions, which include:  the Institut ion  of 

Engineering and Technology (IET), the Institution  of Mechanical Engineering 

(IMechE) and the Royal Aeronautical Society (RAeS)  

ƀ SEMTA, the Skills Council  for the Engineering sector  

ƀ the National Forum of Engineering Centres (NFEC) . 
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5  Qualification  structure  

Pearson BTEC  Level 2 Diploma in Aerospace and Aviation 

Engineering (Foundation Competence)  

The learner  will need to meet the requirements outlined in the tab le below  before 

the qualification is awarded . 

 

Minimum number of GLH that must be achieved  439  

Number of mandatory units that must be achieved  4 

Minimum n umber of optional units that must be achieved  4 

 

Unit  

No.  

Mandatory unit s Level  Guided 

learning 

hou rs  

Group A: Learners must complete all three mandatory units in this group.  

1 Complying with Statutory Regulations and 

Organisational Safety Requirements  

2 18  

2 Working Efficiently and Effectively in an Engineering 

Environment  

2 18  

3 Using and Communic ating Technical I nformation  2 18  

Group B: Learners must complete one unit in this group.  

4 Conducting Business Improvement Activities  2 70  

5 Demonstrating Personal Accountability in an Aircraft 

Maintenance Environment  

2 70  
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Unit  

No.  

Optional  unit s Le vel  Guided 

learning 

hours  

Group C: Learners must complete a minimum of four units in this group.  

6 Producing Mechanical Engineering Drawings using a 

CAD System  

2 140  

7 Producin g Components using Hand Fitting T echniques  2 175  

8 Producing Mechanical Asse mblies ï cannot be taken 

with Unit 26  

2 140  

9 Forming and Assembling Pipework Systems  2 140  

10  Carrying out Aircraft Detail Fit ting Activities  ï cannot 

be taken with Unit 20  

2 175  

11  Installing Aircraft Mechanical Fasteners  2 105  

12  Producing Aircraft Detail Assemblies  2 140  

13  Preparing and using Lathes for Turning Operations  2 140  

14  Preparing and using Milling Machines  2 140  

15  Preparing and Proving CNC Machine Tool Programs  2 140  

16  Preparing and using CNC Turning Machines  2 140  

17  Preparing an d using CNC Milling Machines  2 140  

18  Maintaining Mechanical Devices and Equipment ï 

cannot be taken with Un it 27  

2 175  

19  Assembling and Testing Fluid Power Systems  2 105  

20  Producing Sheet Metal Components and Assemblies ï 

cannot be taken with Unit 10  

2 140  

21  Preparing and using Manual TIG or Plasma -arc 

Welding Equipment  

2 140  

22  Preparing and using Semi -automatic MIG, MAG and 

Flux  Cored Arc Welding Equipment  

2 140  

23  Producing Compo site Mouldings using Wet Lay -up 

Techniques  

2 140  

24  Producing Com posite Mouldings using Pre -Preg 

Techniques  

2 140  

25  General Electrical and Electronic Engineering 

Applications  

2 140  

26  Dressing Aircraft Engines ï cannot be taken with  

Unit 8  

2 175  

27  Maintaining Aircraft Mechanical Devices and 

Equipment ï cannot be t aken with Unit 18  

2 175  

28  Maintaining Fluid Power Equipment  2 105  



 

Pearson BTEC Level 2 Diploma in  Aerospace and Aviation Engineering (Foundation Competence)  

Specification  ï Issu e 2 ï November 201 7 ©  Pearson Education Limited 201 7 
10  

 

Unit  

No.  

Optional  unit s Level  Guided 

learning 

hours  

29  General Turning, Milling and Welding Applications *  2 140  

30  Checking for Defects in Composite Mouldings  2 35  

31  Carrying out Repairs on Composite Mouldings  2 105  

32  Lifting and  Trestling/Shoring Aircraft for Maintenance 

and Repair A ctivities  

2 70  

 

* If any of the units listed below are selected as one of the  four optional units, then 

Unit 29:  General Turning, Milling and Welding  Applications  cannot  be taken:  

Unit 13: Preparing and Using Lathes for Turning Operations  

Unit 14 : Preparing and Using Milling Machines  

Unit 16 : Preparing and Using CNC Turning Machines  

Unit 17 : Preparing and Using CNC Milling Machines  

Unit 22 : Preparing a nd Using Semi -automa tic MIG, MAG and Flux Cored  

Arc Welding Equipment  

Where units are barred, learners cannot take them as part of rule of combination, 

however, they can be taken as additional units if required by the employer.  
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6  Programme  delivery  

To su pport the wider application of the qualification throughout the aerospace and 

aviation sector, this qualification will be delivered and assessed in a sheltered but 

realistic working environment such as a training centre or college. This approach 

ensures  th at the  minimum safe level of skills, knowledge and understanding will  be 

achieved and demonstrated by the learner  before they are  exposed to the hazards 

of the industrial environment ( during the D evelopment Phase), thus minimi sing the 

risk of injury to the mselves and other employees. For further guidance on the 

delivery and assessment environment for the Foundation Phase of the 

Apprenticeship, please see the Assessment Strategy (Employer Occupational Brief)  

in Annexe A.  

Centres are free to offer this  qualif ication  using any mode of delivery that meets 

learnersô and employersô needs.  

Centres must make sure that learner s have access to specified resources and to the 

sector specialists delivering and assessing the units. Centres must adhere to the 

Pearson poli cies that apply to the different models of delivery. Our policy 

Collaborative  arrangements for the delivery of vocational qualifications  can be 

found on our website  at  qualifications.pearson.com. There are various approaches 

to delivering a successful , com petence -based qualification. The section below 

outlines elements of good practice that centres can adopt , as appropriate to the 

requirements of the Apprenticeship programme.  

Elements of good practice  

ƀ Carrying out a thorough induction for learner s to ensu re that they completely 

understand the Apprenticeship programme and what is expected of them. The 

induction should include, for example, the requirements of the Apprenticeship  

programme , an initial assessment of current competency levels, assessment of 

ind ividual learning styles, identification of training needs, an individual learning 

plan, details of training delivery and the assessment process. It is good practice 

to involve the employer in the induction process. This helps the employer to 

understand wha t will be taking place during the programme and enables them 

to start building a relationship with the centre /provider  to support the effective 

delivery of the programme.  

ƀ Keeping in regular contact with the learner  to keep them engaged and 

motivated, and  ensuring that there are open lines of communication among  the 

learner , the assessor, the employer and training  staff.  

ƀ Offering flexible delivery and assessment to meet the needs of the employer 

and learner , through the use of a range of approaches, for example virtual 

learning environments (VLEs), online lectures, video, printable online resources, 

virtual visits, webcams for distance training, e -portfolios.  

ƀ Balancing on - the - job and off - the - job training to meet the requirements of the 

Apprenticeship. I t is a mandatory requirement in the New Apprenticeship 

Standards that learners have a minimum of 20% or equivalent off - the - job 

trai ning. Trainers need to use a range of teaching and learning methods to meet 

varying learner needs and deliver this training e ffectively.  



 

Pearson BTEC Level 2 Diploma in  Aerospace and Aviation Engineering (Foundation Competence)  

Specification  ï Issu e 2 ï November 201 7 ©  Pearson Education Limited 201 7 
12  

Examples of methods include: demonstration, observation and imitation, 

practising (ótrial and errorô), feedback on performance from experts and peers, 

reflective practice, real -world problem solving, enquiry -based learning, 

simulation and rol e play, peer learning, virtual environments, questioning and 

discussions. Trainers also need to work closely with employers to plan 

opportunities for the development and practising of skills on the job. The on -

the - job element of the programme offers opport unities for assessment and 

plays an important role in developing the learnerôs routine expertise, 

resourcefulness, craftspersonship and business - like attitude. It is important that 

there is intentional structuring of practice and guidance to supplement the  

learning and development provided through engagement in everyday work 

activities. Teaching and learning methods, such as coaching, mentoring, 

shadowing, reflective practice, collaboration and consultation, could be used in 

this structured on - the - job learn ing.  

ƀ Developing a n holistic approach to assessment by matching evidence to the 

required competencies,  as appropriate  and, wherever possible , to reduce  the 

assessment burden on learners  and assessors. It is good practice to draw up an 

assessment plan that alig ns the competencies to be achieved with the learning 

process and that indicates how and when assessment will take place.  

ƀ Discussing and agreeing with the learner  and employer suitable times, dates 

and work areas where assessment will take place. Learner s and employers 

should be given regular and relevant feedback on performance and progress.  

ƀ Working with the employer to ensure that learner s are allocated a mentor in the 

workplace to assist them in the day - to -day working environment and to act as a 

conta ct for the assessor/ trainer . 

ƀ Helping the employer to better understand their role in the delivery of the 

programme. It is important that employers understand that sufficient and 

relevant work must be given to learner s in order to allow them to gain the w ider 

employment experience required by the Apprenticeship standard and that they 

are able to complete all elements of the Apprenticeship within their contracted 

working hours.  

Please refer to The Trailblazer Apprenticeship Funding R ules  for further 

informa tion on the delivery and assessment of the new Apprenticeships. These 

can be found at: www.gov.uk/government/collections/sfa - funding - rules  
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7  Centre resource requirements  

As part of the approval process, centres must  make sure that the resource 

requirement s below are in place before offering the qualification . 

General resource requirements  

ƀ Centres must have the appropriate physical resources to support delivery and 

assessment of the qualification(s). In line with the Assessment Strategy, any  

machinery, to ols, materials, equipment and resources used in delivery and 

assessment must be representative of industry standards and the re must be 

sufficient equipment and resources available for each learner  to demonstrate 

their competence on an individual basis.  

ƀ The Realistic Work Environment used for the delivery and assessment of the 

qualification must replicate that expected in industry. Centres need to consider 

environmental factors such as lighting conditions, noise levels and the presence 

of hazards , work pre ssures such as time constraints and repetitive activities and 

the consequences of mistakes and their impact on customers, suppliers and 

departmental relationships.  

ƀ Centres must meet any specific human and physical resource requirements  

outlined in the Assessment Strategy in Annexe A .  Staff assessing learner s must 

meet the occupational competence requirements in the  

Assessment Strategy.  

ƀ There must be systems in p lace to ensure continuing professional development 

for staff delivering the qualification(s).  

ƀ Centres must have appropriate health and safety policies, procedures and 

practices in place for the delivery and assessment of the qualification(s).  

ƀ Centres m ust deliver the qualification(s) in accordance with current equality 

legislation. For further details on Pearsonôs commitment to the Equality 

Act  2010, please see Section 8, Access and recruitment . For full details on the 

Equality Act 2010, please go to ww w.legislation.gov.uk  
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8  Access and recruitment  

Our policy on access to our qualifications is that:  

ƀ they should be available to everyone who is capable of reaching the required 

standards  

ƀ they should be free from barriers that restrict access and progression  

ƀ there should be equal opportunities for all wishing to access the qualifications.  

Centres mu st ensure that their learner  recruitment process is conducted with 

integrity.  This includes ensuring that applicants have appropriate information and 

advice about the qualification to ensure that it will meet their needs.  

Centres should review applicantsô prior qualifications and/or experience, considering 

whether this profile shows that they have the potential to achieve the qualification.  

All learner s undertaking an Apprenticeship standard must be employed  and have a 

contract of employment at the start of  the first day of their Apprenticeship.   

Prior knowledge, skills and understanding  

There are no entry requirements required for the qualification  other than  legal 

requirement s of the process or the environment in which the learner  will be  

working . 

Access t o qualifications for learner s with disabilities or 

specific needs  

Equality and fairness are central to our work. Pearsonôs Equality Policy requires all 

learner s to have equal opportunity to access our qualifications and assessments 

and requires that our qu alifications are awarded in a way that is fair to every 

learner . 

We are committed to making sure that:  

ƀ learner s with a protected characteristic (as defined by the Equality Act 2010) 

are not, when they are undertaking one of our qualifications, disadvanta ged in 

comparison to learner s who do not share that characteristic  

ƀ all learner s achieve the recognition they deserve from undertaking a 

qualification and that this achievement can be compared fairly to the 

achievement of their peers.  

For learner s with di sabilities and specific needs, the assessment of their potential to 

achieve the qualification must identify, where appropriate, the support that will be 

made available to them during delivery and assessment of the qualification. Please 

see the information regarding reasonable adjustments and special consideration in 

Section 9 Assessment .  

Learners  taking a qualification may be assessed in British sign language or Irish 

sign language where it is permitted for the purpose of reasonable adjustments.  
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9  Assessme nt  

To achieve a pass for the  full qualification, the learner  must achieve all the units 

required in the stated qualification structure.  

Language of assessment  

Assessment of the internally assessed units may be in English, Welsh or Irish. If 

assessment is t o be carried out in either Welsh or Irish then centres must inform 

Pearson at the point of learner  registration.  

A learner  taking the qualification(s) may be assessed in British or Irish Sign 

Language where it is permitted for the purpose of reasonable adj ustment.  

Further information on the use of language in qualifications is available in our policy  

document Use of languages in qualifications policy, available on our website at: 

qualifications.pearson.com  

Internal assessment  

The units in this qualification  are assessed through an internally and externally 

quality assured Portfolio of Evidence made up of evidence gathered during the 

course of the learner ôs work in the training environment . 

Each unit has specified  standards in terms of the performance, skills  and knowledge 

and understanding required to achieve the unit . To pass each unit the learner  must:  

ƀ satisfy  all  the specified performance requirements by providing sufficient and 

valid evidence  for each, and prove that the evidence is their own  

ƀ satisfy all  the underpinning skills and knowledge and understanding 

requirements  by providing sufficient and valid evidence  for each  and prove that 

the evidence is their own.  

The learner  must have an assessment record that identifies the performance, skills 

and kn owledge and understanding requirements that have been met. The 

assessment record should be cross - referenced to the evidence provided  and include 

details of the type s of evidence collected and the date of assessment. Suitable 

centre documentation should be used to form an assessment record.  
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It is important that the evidence provided to meet the  performance, skills and 

knowledge and understanding requirements  for the unit is:  

Valid  relevant to the standards for which competence is claimed  

Authentic  produced  by the learner  

Current  sufficiently recent to create confidence that the same skill, 

understanding or knowledge persist at the time of the claim  

Reliable  indicates that the learner  can consistently perform at this level  

Sufficient  fully meets the requi rements of the standards.  

Recognition of Prior Learning (RPL)  ï where a learner  can demonstrate that 

they can meet a unitôs requirements  through knowledge, understanding or skills 

they already possess without undertaking a course of development. They must  

submit sufficient, reliable, authentic and valid evidence for assessment. Evidence 

submitted that is based on RPL should give the centre confidence that the same 

level of skill, understanding and knowledge exists at the time of claim as existed at 

the tim e the evidence was produced. RPL is acceptable for accrediting a unit, 

several units, or a whole qualification.  

Further guidance is available in our policy document Recognition of Prior Learning 

Policy and Process , available on our website , qualifications. pearson.com  

Assessment  Strategy  

The Assessment Strategy for this qualification is included in Annexe A . It sets out 

the overarching assessment requirements  and the framework for assessing the 

units to ensure that the qualification remain s valid and reliabl e. It has been 

developed by employers in the aerospace and aviation sectors.  
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Types of evidence  

To achieve a unit, the learner  must gather evidence that shows that they have met 

the required standard specified in the unit , Pearsonôs quality assurance 

arran gements (please see Section 11 Quality assurance ) and the requirements of 

the Assessment Strategy given in Annexe A.  

In line with the Assessment Strategy, evidence for the  units can take a variety of 

forms as indicated below:  

ƀ direct observation of the learner ôs performance by their assessor (O) 

ƀ outcomes from oral or written questioning (Q&A)  

ƀ products of the learner ôs work (P) 

ƀ personal statements and/or reflective accounts (RA)  

ƀ professional discussion (PD)  

ƀ authentic statements/witness testimony (WT)  

ƀ expert witness testimony (EWT)  ï please refer to the Assessment Strategy for 

guidance on the use of witness testimony  

ƀ evidence of Recognition of Prior Learning (RPL).  

Learner s can use the abbreviations  above  in their p ortfolios for cross - referencing 

purposes.  

Learner s can also use one piece of evidence to prove their knowledge, skills and 

understanding across different assessment requirements and/or across different 

units. It is not necessary for learner s to have each r equirement assessed 

separately. They should be encouraged to reference evidence to the relevant 

assessment requirements. However, the evidence provided for each unit must 

clearly reference the unit that is being assessed. Evidence must be available to the 

assessor, the Internal  Verifier and the Pearson Standards Verifier.  

Further guidance on the requirements for centre quality assurance and internal 

verification processes is available on our website . Please see Section 1 3  Further 

information and useful publ ications  for details.  
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Asses sment of k nowledge and u nderstanding requirements  

Knowledge and understanding are key components of competent performance, but 

it is unlikely that performance evidence alone will provide enough evidence in this 

area. Where the learnerôs knowledge and understanding is not apparent from 

performance evidence, it must be assessed by other means and be supported by 

suitable evidence.  

Knowledge and understanding can be demonstrated in a number of different ways. 

It is recommended that oral questioning and practical demonstrations are used as 

the y are considered the most appropriate for these units, they could take place  

perhaps whil e learners  are observed undertak ing  specific tasks. Assessors should 

ask enough questions to make sure tha t learners  have  the appropriate level of 

knowledge and understanding required by each unit . 

Achievement of the specific knowledge and understanding requirements in the units 

may not simply be inferred by the results of tests, exams or assignments from 

othe r units , such as in the technical knowledge qualifications  or other training 

programmes. Where learner evidence from the above sources is being used , the 

assessor must, as with any assessment, make sure the evidence is valid, reliable, 

authentic, directly attributable to the learner , and that it meets the full knowledge 

and understanding requirements of the unit . 

Where oral questioning is used , the assessor must retain a record of the questions 

asked, together with the learnerôs answers.  

Appeals  

Centres mus t have a policy for dealing with appeals from learner s. Appeals may 

relate to incorrect assessment decisions or unfairly conducted assessment. The first 

step in such a policy is a consideration of the evidence by a Lead Internal Verifier or 

other member of  the programme team. The centreôs assessment plan should allow 

time for potential appeals after learner s have been given assessment decisions.  

Centres must document all learner sô appeals and their resolutions. Further 

information on the appeals process can  be found in the document Enquiries  and  

appeals  about  Pearson  vocational  qualifications  policy,  which  is available  on  our  

website .  
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Dealing with malpractice  

Malpractice means acts that undermine the integrity and validity of assessment, the 

certification o f qualifications and/or may damage the authority of those responsible 

for delivering the assessment and certification.  

Pearson does not tolerate actions (or attempted actions) of malpractice by learners, 

centre staff or centres in connection with Pearson q ualifications. Pearson may 

impose penalties and/or sanctions on learners, centre staff or centres where 

incidents (or attempted incidents) of malpractice have been proven.  

Malpractice may arise or be suspected in relation to any unit or type of assessment 

within the qualification. For further details on malpractice and advice on preventing 

malpractice by learners please see Pearsonôs Centre Guidance: Dealing with 

Malpractice , available on our website.  

The procedures we ask you to adopt vary between units th at are internally 

assessed and those that are externally assessed.  

Internal assessment  

Centres are required to take steps to prevent malpractice and to investigate 

instances of suspected malpractice. Learners must be given information that 

explains what ma lpractice is for internal assessment and how suspected incidents 

will be dealt with by the centre. The Centre Guidance: Dealing with Mal practice 

document gives full information on the actions we expect you to take.  

Pearson may conduct investigations if we believe that a centre is failing to conduct 

internal assessment according to our policies. The above document gives further 

information and examples, and details the penalties and sanctions that may  

be imposed.  

In the interests of learners and centre staff , centres need to respond effectively and 

openly to all requests relating to an investigation into an incident of suspected 

malpractice.  

External assessment  

External assessment means all aspects of units that are designated as external in 

this specificatio n, including preparation for tasks and performance. For these 

assessments, centres must follow the JCQ procedures set out in the latest version 

of the document JCQ Suspected Malpractice in Examinations and Assessments 

Policies and Procedures  (available on the JCQ website, www.jcq.org.uk).  

In the interests of learners and centre staff, centres need to respond effectively and 

openly to all requests relating to an investigation into an incident of suspected 

malpractice.  
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Learner malpractice  

The head of centre is required to report incidents of suspected learner malpractice 

that occur during Pearson examinations. We ask centres to complete JCQ Form M1 

(www.jcq.org.uk/malpractice) and email it with any accompanying documents 

(signed statements from the learner, i nvigilator, copies of evidence, etc.) to the 

Investigations Team at pqsmalpractice@pearson.com. The responsibility for 

determining appropriate sanctions or penalties to be imposed on learners lies with 

Pearson.  

Learners must be informed at the earliest opp ortunity of the specific allegation and 

the centreôs malpractice policy, including the right of appeal. Learners found guilty 

of malpractice may be disqualified from the qualification for which they have been 

entered with Pearson.  

Teacher/centre malpractic e  

The head of centre is required to inform Pearsonôs Investigations Team of any 

incident of suspected malpractice by centre staff, before any investigation is 

undertaken. The head of centre is requested to inform the Investigations Team by 

submitting a JCQ  M2(a) form (downloadable from www.jcq.org.uk/malpractice) with 

supporting documentation to pqsmalpractice@pearson.com. Where Pearson 

receives allegations of malpractice from other sources (for example Pearson staff, 

anonymous informants), the Investigatio ns Team will conduct the investigation 

directly or may ask the head of centre to assist.  

Incidents of maladministration (accidental errors in the delivery of Pearson 

qualifications that may affect the assessment of learners) should also be reported 

to the Investigations Team using the same method.  

Heads of Centres/Principals/Chief Executive Officers or their nominees are required 

to inform learners and centre staff suspected of malpractice of their responsibilities 

and rights, please see 6.15 of JCQ Suspect ed Malpractice in Examinations and 

Assessments Policies and Procedures .  

Pearson reserves the right in cases of suspected malpractice to withhold the issuing 

of results/certificates while an investigation is in progress. Depending on the 

outcome of the inve stigation, results and/or certificates may not be released or 

they may be withheld.  

We reserve the right to withhold certification when undertaking investigations, 

audits and quality assurances processes. You will be notified within a reasonable 

period of time if this occurs.  
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Sanctions and appeals  

Where malpractice is proven, we may impose sanctions or penalties.  

Where learner malpractice is evidenced, penalties may be imposed such as:  

ƀ mark reduction for affected external assessments  

ƀ disqualification f rom the qualification  

ƀ debarment from registration for Pearson qualifications for a period of time.  

If we are concerned about your centreôs quality procedures we may impose 

sanctions such as:  

ƀ working with you to create an improvement action plan  

ƀ requi ring staff members to receive further training  

ƀ placing temporary blocks on your certificates  

ƀ placing temporary blocks on registration of learners  

ƀ debarring staff members or the centre from delivering Pearson qualifications  

ƀ suspending or withdrawing  centre approval status.  

The centre will be notified if any of these apply.  

Pearson has established procedures for centres that are considering appeals against 

penalties and sanctions arising from malpractice. Appeals against a decision made 

by Pearson wil l normally be accepted only from the head of centres (on behalf of 

learners and/or members or staff) and from individual members (in respect of a 

decision taken against them personally). Further information on appeals can be 

found in our Enquiries and Appe als policy, on our website. In the initial stage of any 

aspect of malpractice, please notify the Investigations Team (via 

pqsmalpractice@pearson.com) who will inform you of the next steps.  

Reasonable adjustments to assessment  

Centres are able to make adjus tments to assessments to take account of the needs 

of individual learner s in line with the guidance given in the document Pearson 

Supplementary Guidance for Reasonable Adjustment and Special Consideration in 

Vocational Internally Assessed Units . In most in stances, adjustments can be 

achieved by following the guidance; for example allowing the use of assistive 

technology or adjusting the format of the evidence. We can advise you if you are 

uncertain as to whether an adjustment is fair and reasonable. Any rea sonable 

adjustment must reflect the normal le arning or working practice of a  learner  in a 

centre or working within the occupational area.  

Further information on access arrangements can be found in the Joint Council for 

Qualifications (JCQ) document Access Arrangements, Reasonable Adjustments and 

Special Consideration for General and Vocational qualifications .  

Both documents are on our website at: qualifications.pearson.com  
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Special consideration  

Centres must operate special consideration in line with the gu idance given in the 

document Pearson Supplementary Guidance for Reasonable Adjustment and Special 

Consideration in Vocational Internally Assessed Units . Special consideration may 

not be applicable in instances where:  

ƀ assessment requires the demonstration of practical competence  

ƀ criteria have to be met fully  

ƀ units/qualifications confer licence to practice.  

Centres cannot apply their own special consideration; applications for special 

consideration must be made to Pearson and can be made only on a case -by -case 

basis. A separate application must be made for each learner  and certification claims 

must not be made until the outcome of the application has been received.   

Further information on special consideration can b e found in the Joint Council for 

Qualifications (JCQ) document Access Arrangements, Reasonable Adjustments and 

Special Consideration for General and Vocational qualifications .  

Both of the documents mentioned above are on our website at: 

qualifications.pear son.com  
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10  Centre recognition and  approval  

Centre recognition  

Centres offering New Apprenticeship Standards qualifications must be listed on the 

Skills Funding Agencyôs Register of Training Organisations and have a contract to 

deliver the New Apprenticesh ip Standards qualifications.  

Centres that have not previously offered Pearson competence -based qualifications 

need to apply for and be granted centre recognition and approval to offer individual 

qualifications.  

Existing Pearson centres seeking approval to offer New Apprenticeship Standards 

qualifications, will be required to submit supplementary evidence for approval, 

aligned with the associated New Apprenticeship Standards and Assessment 

Strategies.  

Guidance on seeking approval to deliver Pearson vocationa l qualifications is 

available at qualifications.pearson.com/en/support/support - for -you/work -based -

learning.html  

Approvals agreement  

All centres are required to enter into an approval agreement with Pearson, in which 

the head of centre or principal agrees t o meet all the requirements of the 

qualification specification and to comply with the policies, procedures, codes of 

practice and regulations of Pearson and relevant regulatory bodies.  If centres do 

not comply with the agreement, this could result in the s uspension of certification 

or withdrawal of centre or qualification approval.  
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11  Quality assurance   

Quality assurance is at the heart of vocational qualifications and apprenticeships. 

Centres are required to declare their commitment to ensuring quality an d to giving 

learners appropriate opportunities that lead to valid and accurate assessment 

outcomes.  

Pearson uses external quality assurance processes to verify that assessment, 

internal quality assurance and evidence of achievement meet nationally defined 

standards. Our processes enable us to recognise good practice, effectively manage 

risk, and support centres to safeguard certification and quality standards.  

Our Standards Verifiers provide advice and guidance to enable centres to hold 

accurate assessment  records and assess learners appropriately, consistently and 

fairly. Centres offering competence -based qualifications  will usually receive two 

standards verification visits per year (a total of two days per year). The exact 

frequency and duration of Standa rds Verifier visits will reflect the level of risk 

associated with a programme, taking account of the :  

ƀ number of assessment sites  

ƀ number and throughput of learners  

ƀ number and turnover of assessors  

ƀ number and turnover of internal verifiers  

ƀ amount of previous experience of delivery.  

If a centre is offering both the competence -based qualification and  knowledge 

qualification within a New Apprenticeship Standard,  wherever possible we will 

allocate the same Standards Verifier for both qualifications. We will work closely 

with centres offering New Apprenticeship Standards qualifications, so we can 

monitor  and continuously improve our associated quality assurance arrangements.  

Further guidance can be found in the New Apprenticeship Standard Quality 

Assurance Handbook and Delivery Guidance at 

qualifications.pearson.com/en/about -us/qualification -brands/btec.h tml   
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1 2  Unit format  

Each unit has the following sections.  

Unit title  

This is the formal title of the unit that will appear on the learnerôs certificate. 

Level  

All units and qualifications have a level assigned to them . The level assigned is 

informed by th e level descriptors defined by Ofqual.  

Guided learning hours  

Guided Learning Hours (GLH) is the number of hours that a centre delivering the 

qualification needs to provide. Guided learning means activities that directly or 

immediately involve tutors and as sessors in teaching, supervising, and invigilating 

learners, for example lectures, tutorials, online instruction and supervised study.  

Unit overview  

Details the purpose of the unit and the competence, knowledge and behaviours 

expected of the learner.  

Speci fic u nit r equirements  

Details any specific additional assessment requirements the learner  must meet in 

the unit  and should be read in conjunction with the Assessment Strategy section 

óPerformance Evidence Requirements of the Occupational Competence 

Qualifi cationsô (see Annexe A ).  Learner s must provide evidence according to each of 

the requirements stated . 

Assessment requirements  

Outline s the assessment requirements for each  unit.  

Additional information  

Gives any additional information on the unit.  
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Performa nce requirements  

The standard of performance that the learner has to demonstrate to confirm 

competence.  

Skills  

The skills the learner  needs to demonstrate  to meet the performance requirements.  

Knowledge and understanding  

The knowledge  and understanding tha t the learner has to demonstrate to meet the 

performance requirements.  
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Unit  1 :  Complying with 
Statutory Regulations 
and Organisational 
Safety R equirements  

Level:  2  

Guided learning hours:  18  

 

Unit overview  

This unit of competence has been developed by empl oyers in the Aerospace and 

Aviation Sector and is part of an overall development programme designed to meet 

the requirements of the Sector, the published Apprenticeship Standard and 

Employer Occupational Brief.  

This unit of competence identifies the traini ng and development required in order 

that the learner  can demonstrate that they are competent in being able to deal with 

statutory regulations and organisational safety requirements, in accordance with 

approved procedures. They will be required to comply w ith all relevant regulations 

that apply to their area of work as well as their general responsibilities as defined in 

the Health and Safety at Work Act. They will also need to be able to identify the 

relevant qualified first aiders or appointed person, and  must know the location of 

the first aid facilities. They will have an understanding of the procedures to be 

adopted in the case of accidents involving injury, and in situations where there are 

dangerous occurrences or hazardous malfunctions of equipment, processes or 

machinery. They will also need to be fully conversant with the organisation's 

procedures for fire alerts and the evacuation of premises.  

They will be required to identify the hazards and risks that are associated with their 

job. Typically , the se will focus on their working environment, the tools and 

equipment that they use, materials and substances that they use, working practices 

that do not follow laid -down procedures, and manual lifting and carrying 

techniques.   

Their responsibilities will r equire them to comply with organisational policy and 

procedures for the statutory regulations and organisational safety activities 

undertaken, and to report any problems with the safety activities that they cannot 

personally resolve, or are outside their p ermitted authority, to the relevant people. 

They will be expected to work with minimum supervision, taking personal 

responsibility for their own actions and for the way in which they carry out the 

required engineering activities.  

Their underpinning knowled ge will provide a good understanding of their work, and 

will provide an informed approach to applying statutory regulations and 

organisational safety requirements and procedures. They will understand the safety 

requirements and their application, in adequa te depth to provide a sound basis for 

carrying out the activities safely and correctly.  
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Learners  will be able to apply the appropriate behaviours required in the workplace 

to meet the job profile and overall company objectives, such as strong work ethic, 

positive attitude, team player, dependability, responsibility, honesty, integrity , 

motivation and commitment.  

Assessment r equirements  

Assessment requirements for this unit are set down in the Aerospace and Aviation 

Assessment Strategy  which can be found in  Annexe A . These requirements have 

been developed by employers for Aerospace and Aviation Engineering.  

Additional information  

Although all of the content and assessment requirements must be met in full ,  

employers can tailor the training outcomes to ensure  that the content of the 

programme is specific to their requirements in terms of products, processes, 

procedures, tools, equipment, materials, documentation and information systems.  

This will allow each organisation to develop their  own specific and tailor ed training 

programme whilst meeting their own business requirements whilst at the same 

time ensuring that the overall generic content is to a high standard in terms of 

depth and breadth to enable progression and/or transferability to other employers.  
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Performance requirements  

The learner  must be able to:  

P1 Comply  with their duties and obligations as defined in the Health and Safety at 

Work Act  

P2 Demonstrate the required behaviours in line with the job role and company 

objectives  

P3 Present themselves  in the workplace suitably prepared for the activities to be 

undertaken  

P4 Follow organisational accident and emergency procedures  

P5 Recognise and control hazards in the workplace  

P6 Use correct manual lifting and carrying techniques  

P7 Apply safe working  pract ices and procedures  

 

Skills  

The learner must be able to:  

1.  Demonstrate  their dutie s and obligations to health and safety by carrying out 

all  of the following:  

1.1  applying, in principle, their duties and responsibilities as an individual 

under  the  Health and Safety at Work Act and other relevant current 

legislation  

1.2  identifying, within their working environment, appropriate sources of 

information and guidance on health and safety issues, to include eye 

pr otection and personal protective equipmen t (PPE), COSHH regulations 

and risk assessments  

1.3  identifying the warning signs and labels of the main groups of 

hazardous or dangerous substances  

1.4  complying with the appropriate statutory regulations at all times and 

specified regulations to their wo rk  

 

2.  Comply with all  emergency requirements, to include:  

2.1  identifying the appropriate qualified first aiders or appointed person and 

the location of first aid facilities  

2.2  identifying the procedures to be followed in the event of injury to 

the m selve s or others  

2.3  following organisational procedures in the event of fire/fire drills and the 

evacuation of premises/work area  

2.4  identifying the procedures to be followed in the event of dangerous 

occurrences or hazardous malfunctions of equipment, proces ses or 

m achinery  
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Skills  

The learner must be able to:  

3.  Identify the hazards and risks that are associated with all  of the following:  

3.1  their working environment (such as working at heights, confined 

spaces, environmental conditions)  

3.2  the tools a nd equipment that they use (such as machine tools, power 

tools, cutting tools)  

3.3  the materials and substances that they use (such as fluids, oils, fluxes)  

3.4  using working practices that do not follow laid -down procedures  

 

4.  Demonstrate the following m ethod of manual lifting and carrying techniques:  

4.1  lifting alone  

Plus one  from:  

4.2  with assistance  of others  

4.3  with mechanical assistance  

 

5.  Apply safe working practices in an industrial environment, to include all  of the 

following:  

5.1  maintaining a tidy workplace with exits and gangways free from 

obstru ctions  

5.2  using tools and equipment safely and only for the purpose intended  

5.3  observing organisational safety rules, signs and hazard warnings  

5.4  taking measures to protect others from harm resu lting from any work 

they are carrying out  

5.5  observe personal protection and hygiene procedures at all times  

 

Knowledge and understanding  

The learner must :  

K1 Describe the roles and responsibilities of themselves and others under the 

Health  and Safety at Work Act 1974 and other current legislation (e.g. The 

Management of Health and Safety at Work Regulations; Workplace Health and 

Safety and Welfare Regulations; Personal Protection at Work Regulations; 

Manual Handling Operations Regulations; Provision an d Use of Work Equipment 

Regulations; Display Screen at Work Regulations)  

K2 Describe the specific regulations and safe working practices and procedures 

that apply to their work activities  

K3 Describe the importance of applying the appropriate behaviours in  the 

workplace and the implications for both the learner  and the busin ess if these 

are not adhered to  
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Knowledge and understanding  

The learner must :  

K4 Identify the warning signs for the seven main groups of hazardous substances 

defined by  Classificati on, Labelling and P ackagi ng of Dangerous Substances 

and M ixtures Regulations  

K5 State the location of relevant health and safety information for their tasks; the 

sources of expert assistance when help is needed  

K6 Explain what constitutes a hazard in the w orkplace (e .g. moving parts of 

machinery, electricity, slippery and uneven surfaces, dust and fumes, handling 

and transporting, contaminants and irritants, material ejection, fire, working at 

height, environment, pressure/stored energy systems, volatile or  toxic 

materials, unshielded processes)  

K7 Describe their responsibilities for dealing with hazards and reducing risks in the 

workplace (e.g. hazard spotting and safety inspections; the use of hazard 

checklist s, carrying out risk assessments, COSHH assessm ents and safe 

systems of working)  

K8 Describe the risks associated with their working environment (e .g. the tools, 

materials and equipment that they use, spillages of oil and chemicals, not 

reporting accidental breakages of tools or equipment and not follo wing laid -

down working practices and procedures)  

K9 Outline the processes and procedures that are used to identify and rate the 

level of risk (e.g. safety inspections, the use of hazard checklist s, carrying out 

risk and COSHH assessments)  

K10  Explain the c ontrol measures that can be used to eliminate/reduce the hazard 

(e.g. lock -off and permit top work procedures, provision of safe access and 

egress, use of guards and fume extraction equipment, use of personal 

protective equipment)  

K11  Identify the first ai d facilities that exist within their work area and within the 

organisation in general, and the procedures to be followed in the case of 

accidents involving injury  

K12  State what constitutes dangerous occurrences and hazardous malfunctions, 

and why these mu st be reported even when no one was injured  

K13  Outline procedures for sounding the emergency alarms, evacuation procedures 

and escape routes to be used, and the need to report their presence at the 

appropriate assembly point  

K14  Outline the organisational  policy with regard to firefighting  procedures; the 

common causes of fire and what they can do to help prevent them  

K15  State the protective clothing and equipment that is required for their areas of 

activity and the importance of wearing appro priate cloth ing and equipment  

K16  Explain the need to observe personal protection and hygiene procedures at all 

times (e.g. skincare (barrier creams, gloves), eye protection (safety glasses, 

goggles, full face helmets), hearing protection (e arplugs, ear defenders), 

re spiratory protection (fume extraction, face masks, breathing apparatus), 

head protection (caps with hair restraints, protective helmets), foot protection 

(safety footwear), dangers of ingestion and the importance of washing hands)  
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Knowledge and underst anding  

The learner must :  

K17  Explain the importance of acting responsibly within the working environment; 

Including: using tools responsibly for purpose intended, observing restricted 

area notices, complying with warning signs, walking not running, using 

equipment only for its intended purpose, not interfering with equipment or 

processes that are not within their job role, following approved safety 

procedures at all times  

K18  Outline the procedure for lifting and carrying loads safely and identify the 

manu al  and mechanical aids available  

K19  Describe how to prepare and maintain safe working areas; standards and 

procedures to ensure good housekeeping  

K20  Explain the importance of safe storage of tools, equipment, materials and 

products  

K21  Describe the exten t of their own authority and who they should report to in the 

event of problems that they cannot resolve  



 

Pearson BTEC Level 2 Diploma in  Aerospace and Aviation Engineering (Foundation Competence)  

Specification  ï Issue 2 ï November  201 7 ©  Pearson Education Limited 201 7 
33  

Unit  2 :  Working Efficiently and 
Effectively in an 
Engineering 
Environment  

Level:  2  

Guided learning hours:   18  

 

Unit overview  

This unit of competence  has been developed by employers in the Aerospace and 

Aviation Sector and is part of an overall development programme designed to meet 

the requirements of the Sector, the published Apprenticeship Standard and 

Employer Occupational Brief.  

This unit of compe tence identifies the training and development required in order 

that the learner  can demonstrate that they are competent in being able to carry out 

all necessary preparations; within the scope of their responsibility prior to 

undertaking the engineering ac tivity. This will include preparing the work area and 

ensuring that it is in a safe condition to carry out the intended activities, obtain ing 

the appropriate job documentation, work instructions, tools, equipment and 

materials required for the work activit ies undertaken, and to check they are in a 

safe and usable condition. Planning their work activities before they start them will 

also form part of this unit.  

On completion of the engineering activity, they will be required to return their 

immediate work ar ea to an acceptable condition before undertaking further work. 

This may involve placing part -completed or completed work in the correct location, 

returning and/or storing any tools and equipment in the correct area, removing any 

waste and/or scrapped mater ials, and reporting any defects or damage to the tools 

and equipment used.  

In order to be efficient and effective in the workplace, they will also be required to 

demonstrate that they can create and maintain effective working relationships with 

colleagues and supervisors. They will be expected to review objectives and targets 

for their personal development and to contribute to, and communicate any 

opportunities for, improvements that could be made to working practices and 

procedures.  

Fundamental to this uni t is the learner 's ability to be able to apply the appropriate 

behaviours required in the workplace to meet the job profile and overall company 

objectives, such as strong work ethic, positive attitude, team player, dependability, 

responsibility, honesty, i ntegrity , motivation and commitment.  

Their responsibilities will require them to comply with health and safety 

requirements, environmental and organisational policy and procedures for the 

activities undertaken. They will need to take account of any potenti al difficulties or 

problems that may arise with the activities, and to seek appropriate help and advice 

in determining and implementing a suitable solution.  
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They will work under a high level of supervision, whilst taking responsibility for their 

own acti ons and for the quality and accuracy of the work that they carry out.  

Their underpinning knowledge will provide a good understanding of their work, and 

will provide an informed approach to working efficiently and effectively in an 

engineering environment. They will understand the need to work efficiently and 

effectively, and will know about the areas they need to consider when preparing 

and tidying up the work area. They will know how to contribute to improvements, 

deal with problems, maintain effective wor king relationships, understand the 

behaviours that are required in the workplace and agree their development 

objectives and targets, in adequate depth to provide a sound basis for carrying out 

the activities safely and correctly.  

They will understand the s afety precautions required when carrying out the specific 

engineering activities and will be required to demonstrate safe working practices 

throughout, and will understand the responsibility that they owe to themselves and 

others in the workplace.  

Assessme nt requirements  

Assessment requirements for this unit are set down in the Aerospace and Aviation 

Assessment Strategy which can be found in Annexe A . These requirements have 

been developed by employers for Aerospace and Aviation Engineering.  

Additional inf ormation  

Although all of the content and assessment requirements must be met in full ,  

employers can tailor the training outcomes to ensure that the content of the 

programme is specific to their requirements in terms of products, processes, 

procedures, tool s, equipment, materials, documentation and information systems.  

This will allow each organisation to develop their own specific and tailored training 

programme whilst meeting their own business requirements whilst and, at the 

same time , ensuring that the o verall generic content is to a high standard in terms 

of depth and breadth , to enable progression and/or transferability to other 

employers. 
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Performance requirements  

The learner  must be able to:  

P1 Work safely at all times, complying with health and saf ety and environmental 

legislation, regulations and other relevant guidelines  

P2 Demonstrate the required behaviours in line with the job role and company 

objectives/values  

P3 Plan the engineering activities before they start them  

P4 Prepare the work area f or carrying out the engineering activity  

P5 Obtain all necessary tools and equipment and check that they are in a safe and 

usable condition  

P6 Deal promptly and effectively with problems within their control, and seek help 

and guidance from the relevant pe ople if they have problems that they cannot 

resolve  

P7 Maintain effective working relationships with colleagues and supervisors  

P8 Review personal training and development, as appropriate to the job role  

P9 Clean, tidy up and restore the work area on compl etion of the engineering 

activity  

 

Skills  

The learner must be able to:  

1.  Ensure that they apply all of the following checks and practices at all  times 

during the engineering activities:  

1.1  adhere to procedures or systems in place for risk assessment, C OSHH, 

personal protective equipment (PPE) and other relevant safety 

regulations  

1.2  wear the appropriate personal protective equipment for the work area 

and sp ecific activity being carried out  

1.3  use all tools and equipment safely and correctly, and only for their 

intended pu rpose including adherence to the Control of Vibration at 

Work Regulations (Hand and Arm)  

1.4  ensure that the work area is maintained and left in a safe and tidy 

condition  

 

2.  Create and maintain effective working relationships and beha viours, to include 

carrying out and demonstrating all of the following during the foundation 

phase of the apprenticeship:  

2.1  maintains a consistently good record of punctuality and attendance in 

accordance with company policy  

2.2  always suitably dressed for the activities to be undertaken   

2.3  follows both verbal and written instructions provided, seeking additional 

info rmation, clarification or assistance where necessary in a courteous 

and polite manner.  
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Skills  

The learner must be able to:  

2.4  abl e take advice from others in a positive way  

2.5  makes a positive contribution to any discussions  

2.6  flexible in their approach to work, responding positively to any agreed 

amen dments or changes  

2.7  communicates with others using clear, acc urate and appr opriate 

language  

2.8  demonstrates an open and honest approach, showing respect for the 

views, rights and property of others including the values of diversity 

and equality  

2.9  demonstrates a willingness to help others when working towards a 

common team obj ective.  

 

3.  Prepare for the specific engineering activity, by producing work plans which 

includes all  of the following:  

3.1  documentation required (such as drawings, technical/reference 

documents -  such as tapping drill sizes, imperial to metric conversion  

books, component specific ations, quality documentation)  

3.2  materials required (such as stock material, components, part -machined 

comp onents, cables/wire, welding consumables)  

3.3  equipment required (such as machine tools to be used, lifting and 

handling equipment, bending and forming equipment, anti - static 

equipment, test equi pment)  

3.4  workholding methods and equipment (such as machine or bench vice, 

clamps, special workholding arrangements), where appropriate  

3.5  tools required (such as hand tools, port able power tools, cutting tools, 

soldering irons)  

3.6  measuring equipment required (such as mechanical, electrical, 

pressure, flow, level, speed, sound)  

3.7  the operating sequence to be followed  

3.8  timescale required to complete the engineering operations  

 

4.  Prepare to carry out the engineering activity, ensuring all  of the following, as 

applicable to the work to be undertaken:  

4.1  the work area is free from hazards and is suitably prepared for the 

activities to be undertaken  

4.2  any required safety proce dures are implemented  

4.3  any necessary personal protection equipment is obtained, and is in a 

usable co ndition  

4.4  all necessary drawings, specifications and associated documents are 

obtained  
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Skills  

The learner must be able to:  

4.5  job instructions are obtained and understood  

4.6  the correct materials or components are obtained  

4.7  appropriate authorisation to  carry out the work is obtained  

 

5.  Complete the work activities, to include all  of the following:  

5.1  returning tools and equipment to the des ignated location  

5.2  returning drawings and work instructions  

5.3  disposing of waste materials, in line with organisational and 

enviro nmental requirements  

5.4  completing all necessary documentation accurately and legibly  

5.5  identifying, where appropriate,  any damaged or unusable tools or 

equipment  

 

6.  Deal with problems affecting the engineering activity, to include two of the 

following:  

6.1  materials  

6.2  job specification  

6.3  timescales  

6.4  tools and equipment  

6.5  quality  

6.6  safety  

6.7  drawings  

6.8  peopl e 

6.9  work activities or procedures  

 

7.  Contribute to developing their own engineering competence, to include all of 

the following:  

7.1  describing the levels of skill, knowledge and understanding needed for 

competence in the areas of work expected of them  

7.2  describing their development objectives/program, and how these were 

identified  

7.3  providing information on their expectations and progress towards their 

identified objectives   

7.4  using feedback and advice to imp rove their personal performance  
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Know ledge and understanding  

The learner must :  

K1 Explain the importance of applying the appropriate behaviours in the workplace 

and the implications for both the learner  and the business if these are not 

adhered to  

K2 Explain the importance of reporting to wo rk on time and returning from breaks 

on time and the potential consequences if this is not adhered to  

K3 Explain the benefits of team working and understanding of team objectives  

K4 Outline the roles of individual team members and how they contribute to th e 

team   

K5 Describe the importance of clear communication both oral and written, using 

appropriate language and format  

K6 Identify the need to change communication styles to meet the needs of the 

target audience  

K7 Describe the need to adhere to timescales  set for work, whilst maintaining 

appropriate quality standards and the implications if these are not adhered to  

K8 Explain the importance of seeking additional support and guidance when 

required  

K9 Explain why it is important to be open and honest and adm it to any errors 

and/or mistakes  

K10  Explain the importance of being flexible and taking an active and positive part 

in the implementation of any amendments or changes to work requirements  

K11  Describe their individual responsibility to work in an ethical  manner and the 

organisation 's policies relating to ethical working and behaviours  

K12  Explain the importance of respecting others, including an awareness of 

diversity and inclusion  

K13  Explain the importance of ensuring that all documentation relating to the work 

being carried out is available, prior to starting the activity  

K14  Explain the importance of ensuring that all tools and equipment are available 

prior to undertaking the activity  

K15  Outline the checks to be carried out to ensure that tools and eq uipment are in 

full working order, prior to undertaking the activity  

K16  Outline the checks to be carried out to ensure that all materials required are 

correct and complete, prior to undertaking the activity  

K17  Define the actions that should be taken if d ocumentation, tools and equipment 

or materials are incomplete or do not meet the requirements of the activity  

K18  Outline their role in helping to develop their own skills and knowledge (e.g. 

checking with their  supervisor about the work they are expected to carry out 

and the standard they  need to achieve; the safety points to be aware of and 

the skills and knowledge they  will need to develop)  

K19  Describe the benefits of continuous personal development, and the training 

opportunities that are available in the workplace  
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Knowledge and understanding  

The learner must :  

K20  Explain the importance of reviewing their training and development with 

trainers and supervisors, of comparing the skills, setting objectives to 

overcome any shortfall or address any deve lopment needs  

K21  Outline their responsibilities for providing evidence of their  performance and 

progress (e.g. submitting work for assessment or the completion of 

assignments or tests)  

K22  Explain the importance of maintaining effective working relationsh ips within 

the workplace (e.g. listening attentively to instructions from their supervisor, 

making sure they ask for help and advice in a polite and courteous manner, 

responding positively to requests for help from others)  

K23  Explain the reason for inform ing others of their activities which may have 

impact on their work (e.g. the need to temporarily disconnect a shared 

resource like electricity or compressed air supply; making undue noise or 

creating sparks, fumes or arc flashes from welding)  

K24  Describe how to deal with difficulties and disagreements in working 

relationships in a way which will help to resolve them and maintain l ong - term 

working relationships  

K25  Outline the organisational procedures to deal with and report any problems 

that can affect wo rking relationships  

K26  Identify the regulations that affect how individuals should be treated at work 

(e.g. Equal Opportunities and Equal Pay, Race Relations and Sex 

Discrimination, Working Time Directive, Disabled Persons Acts)  

K27  Explain the need to di spose of waste materials and consumables (e .g. oils and 

chemicals) in a safe and environmentally friendly way  

K28  Identify where tools and equipment should be stored and located, and state 

the importance of returning all tools and documentation to their de signated 

area on completion of their  work activities  

K29  Explain when to act on their own initiative and when to seek help and advice 

from others  

K30  Explain the importance of leaving the work area in a safe condition on 

completion of their activities (e.g . equipment correctly isolated, cleaning the 

work area and removing and disposing of waste)  
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Unit  3 :  Using and 
Communicating 
Technical I nformation  

Level :  2  

Guided learning hours:    18  

 

Unit overview  

This unit of competence has been developed by employers in the Aerospace and 

Aviation Sector and is part of an overall development programme designed to meet 

the requirements of the Sector, the published Apprenticeship Standard and 

Employer Occupational Brief.  

This unit of competence identifies the training and  development required in order 

that the learner  can demonstrate that they are competent in being able to make full 

use of text, numeric and graphical information, by interpreting and using technical 

information extracted from a range of documentation such as, engineering 

drawings, technical manuals, technical specifications, reference tables and charts, 

electronic displays, planning and quality control documentation . This  will prepare 

them for entry into the engineering or manufacturing sectors, creating a 

progression between education and employment, or will act as a basis for the 

development of additional skills and occupational competences in the working 

environment.  

They will be required to extract the necessary data from the various specifications 

and r elated documentation, in order to establish and carry out the work 

requirements, and to make valid decisions about the quality and accuracy of the 

work carried out. They will also need to be able to communicate and record 

technical information, using a ran ge of different methods such as producing 

detailed sketches, preparing work planning documentation, producing technical 

reports and recording data from testing activities.  

Their responsibilities will require them to comply with organisational policy and 

pr ocedures for obtaining, using and communicating the technical information 

applicable to the activity. They will need to take account of any potential difficulties 

or problems that may arise with the activities, and to seek appropriate help and 

advice in de termining and implementing a suitable solution. They will work under a 

high level of supervision, whilst taking responsibility for their own actions and for 

the quality and accuracy of the work that they carry out.  

Their underpinning knowledge will provide  a good understanding of the types of 

documentation available for use, and will provide an informed approach to applying 

and communicating engineering instructions and procedures. They will be able to 

read and interpret the documentation available, and wil l know about the 

conventions, symbols and abbreviations to the required depth to provide a sound 

basis for carrying out the activities to the required specification.  
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They will be able to apply the appropriate behaviours required in the workplace to 

meet t he job profile and overall company objectives, such as strong work ethic, 

positive attitude, team player, dependability, responsibility, honesty, integrity , 

motivation and commitment.  

Assessment requirements  

Assessment requirements for this unit are set do wn in the Aerospace and Aviation 

Assessment Strategy which can be found in Annexe A.  These requirements have 

been developed by employers for Aerospace and Aviation Engineering.  

Additional information  

Although all of the content and assessment requirements  must be met in full 

employers can tailor the training outcomes to ensure that the content of the 

programme is specific to their requirements in terms of products, processes, 

procedures, tools, equipment, materials, documentation and information systems.  

This will allow each organisation to develop their  own specific and tailored  training 

programme whilst meeting their own business requirements whilst at the same 

time ensuring that the overall generic content is to a high standard in terms of 

depth and brea dth to enable progression and/or transferability to other employers.  
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Performance requirements  

The learner  must be able to:  

P1 Use the approved source to obtain the required data, documentation or 

specifications  

P2 Demonstrate the required behaviours in  line with the job role and company 

objectives  

P3 Extract and interpret information from engineering drawings and other related 

documentation  

P4 Report any inaccuracies or discrepancies in the drawings and specifications  

P5 Use the information obtained to establish work requirements  

P6 Record and communicate the technical information by appropriate means  

P7 Deal promptly and effectively with problems within their control, and seek help 

and guidance from the relevant people if they have problems that they ca nnot 

resolve  

 

Skills  

The learner must be able to:  

1.  Use approved sources to obtain the necessary data and related specifications, 

and carry out all  of the following:  

1.1  check the currency and validity of the data and documentation used  

1.2  exercise car e and control over the documents at all times  

1.3  correctly extract all necessary data in order to carry out the required 

tasks  

1.4  seek out additional information where there are gaps or deficiencies in 

the info rmation obtained  

1.5  deal with or report any  problems found with the data  

1.6  make valid decisions based on the evaluation of the engineering 

information  

1.7  return all documentation to the approved location on completion of the 

work  

1.8  complete all necessary production documentation  

 

2.  Use inform ation extracted from engineering documentation, to include one  or 

more of the following:  

2.1  detailed component drawings  

2.2  illustrations  

2.3  welding drawings  

2.4  general assembly drawings  

2.5  visual display screens  
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Skills  

The learner must be able to:  

2.6  casting drawings  

2.7  repair drawings  

2.8  modification drawings  

2.9  operational diagrams  

2. 10 fluid power drawings  

2.11  sub -assembly drawings  

2.12  physical layouts  

2.13  wiring/circuit diagrams  

2.14  schematic diagrams  

2.15  manufacturers' manuals/drawin gs 

2.16  installation drawings  

2.17  fabrication drawings  

2.18  photographic representations  

2.19  approved sketches  

2.20  pattern drawings  

2.21  contractual specifications  

 

3.  Use information extracted from related documentation, to include two  from 

the followi ng:  

3.1  job instructions  

3.2  material specifications  

3.3  planning documentation  

3.4  drawing instructions  

3.5  finishing specifications  

3.6  quality control documents  

3.7  test schedules  

3.8  reference tables/charts  

3.9  operation sheets  

3.10  manufacturers' in structions  

3.11  national, international and organisational standards   

3.12  process specifications  

3.13  welding procedure specifications  
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Skills  

The learner must be able to:  

4.  Extract information that includes three  of the following:  

4.1  m aterials or co mponents required  

4.2  surface texture requirements  

4.3  surface finish required  

4.4  dimensions  

4.5  location/orientation of parts  

4.6  weld type and size  

4.7  tolerances  

4.8  process or treatments required  

4.9  operations required  

4.10  build quality  

4.11  assembl y sequence  

4.12  shape or profiles  

4.13  installation requirements  

4.14  inspection requirements  

4.15  test points to be used  

4.16  connections to be made  

4.17  part numbers for replacement parts  

4.18  circuit characteristics (such as  pressure, flow, current, vol tage, speed)  

 

5.  Record and communicate technical information, using three  of the following 

methods:  

5.1  producing fully detailed sketches of work/circuits completed or required  

5.2  preparing work planning documentation  

5.3  recording data from testing acti vities  

5.4  producing technical reports on activities they have completed  

5.5  completing material and tool requisition documentation  

5.6  producing a list of replacement parts required for a maintenance 

activity  

5.7  completing training records or portfolio r eferences  
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Knowledge and understanding  

The learner must :  

K1 Describe the information sources used for the data and documentation that 

they use in their work activities (e.g. verbal, written, electronic)  

K2 Explain why technical information is presented in different forms (e.g. 

drawings, data sheets, and national and international standards)  

K3 State where to obtain the various documents that they will be using (e.g. 

safety hand outs, drawings, planning documentation, work instructions, 

maintenance records , technical manual s and reference tables/charts)  

K4 Outline the types of engineering drawings used and describe how they 

interrelate (e.g. isometric and orthographic drawings; assembly, sub -assembly 

and general arrangement drawings; circuit and wiring diag rams, block and 

schematic diagrams; fluid power and instrumentation and control diagrams)  

K5 Describe how to use and extract information from engineering drawings and 

related specifications (to include symbols and conventions to appropriate BS or 

ISO stand ards), in relation to work undertaken  

K6 Describe how to interpret first and third angle drawings, imperial and metric 

systems of measurement, workpiece refe rence points and system of 

toler ancing  

K7 State the meaning of the different symbols and abbreviati ons found on the 

documents that they use (e.g. surface finish to be achieved, linear and 

geometric tolerances, electronic components, weld symbols and profiles, 

pressure and flow characteristics, torque values, imperial and metric systems 

of measurement, t olerancing and fixed reference points)  

K8 Explain the importance of using other sources of information to support the 

data in documentation (e.g. electronic component pin configuration 

specifications, standard reference charts for limits and fits, tapping drill 

reference charts, bend allowances required for material thickness, electrical 

conditions required for specific welding electrodes, mixing ratios for bonding 

and finishing materials, metal finishing specifications and inspection 

requirements)  

K9 Outli ne the procedures for reporting discrepancies in the data or documents 

and for reporting lost or damaged drawings and documents  

K10  Outline the care and contro l procedures for the documents  

K11  State how damage or graffiti on drawings can lead to scrapped work  

K12 State the importance of returning the documents/drawings to the designated 

location on completion of the work activities  

K13 State typical ways of communicating technical information (e.g. sketches, test 

and inspection reports, work planning docu ments) and the amount of detail 

that should be included  

K14 Explain the importance of ensuring that sketches are of a suitable size, use 

appropriate drawing conventions, are in proportion and are legible to others  

K15 Explain the importance of using a fixe d common reference point for 

dimens ioning of drawings and sketches  
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Knowledge and understanding  

The learner must :  

K16 State when to act on their own initiative to find, clarify and evaluate 

information and when to seek help and advice from others  

K17 Explain why they should always seek clarification if they are in any doubt as to 

the validity or suitability of the information they have gathered  

K18 Identify who they should report to in the event of problems that they cannot 

resolve  
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Unit  4 :  Conducting B usiness 
Improvement A ctivities  

Level:  2  

Guided learning hours:   70  

 

Unit overview  

This unit of competence has been developed by employers in the Aerospace and 

Aviation Sector and is part of an overall development programme designed to meet 

the requirements  of the Sector, the published Apprenticeship Standard and 

Employer Occupational Brief.  

This unit of competence identifies the training and development required in order 

that the learner  can demonstrate that they are competent in being able to conduct 

a bus iness improvement activity using a systematic plan, do, check, act approach 

for an engineering operation or process . This  will prepare them for entry into the 

engineering industry or engineering manufacturing sector, creating a progression 

between educatio n and employment and acting as a basis for the development of 

additional skills and occupational competencies in the working environment. They 

will be expected to adopt a systematic approach to conducting business 

improvement activities on an engineering/m anufacturing operation or process to 

identify opportunities for the elimination of waste.  

They will be required to conduct a 5S/5C audit and identify wasteful or non -added 

value activities in the operation or process. They will need to  produce a new 

Standa rd Operating P rocedure (SOP) or contribute to improving an existing SOP. 

These activities will include creating the appropriate visual management systems 

required, calculating key performance indicators required and the quality control 

requirements and pre senting records of the business improvement activities and 

how they will meet their aims.  

Their responsibilities will require them to comply with health and safety 

requirements and organisational policy and procedures for the business 

improvement activitie s undertaken. They will need to take account of any potential 

difficulties or problems that may arise with the business improvement activities and 

to seek appropriate help and advice in determining and implementing a suitable 

solution. They will work under  a high level of supervision whilst taking responsibility 

for their own actions and the quality and accuracy of the work that they carry out.  

Their underpinning knowledge will provide an understanding of their work, in order 

to safely apply appropriate eng ineering principles to business improvement 

activities. They will understand the tools and techniques used in business 

improvement activities and procedures used, and their application, and will know 

about the process, materials and consumables, to the req uired depth to provide a 

sound basis for carrying out the improvement activities and producing project plans 

that will lead t o a successful project outcome.  
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They will understand the safety precautions required when carrying out the 

business improvement ac tivities for the agreed operations and processes. They will 

be required to demonstrate safe working practices throughout, and will understand 

their responsibility for taking the necessary safeguards to protect themselves and 

others in the workplace.  

They will be able to apply the appropriate behaviours required in the workplace to 

meet the job profile and overall company objectives, such as strong work ethic, 

positive attitude, team player, dependability, responsibility, honesty, integrity , 

motivation and commitment.  

Assessment r equirements  

Assessment requirements for this unit are set down in the Aerospace and Aviation 

Assessment Strategy which can be found in Annexe A . These requirements have 

been developed by employers for Aerospace and Aviation Engineer ing.  

Additional information  

Although all of the content and assessment requirements must be met in full 

employers can tailor the training outcomes to ensure that the content of the 

programme is specific to their requirements in terms of products, processe s, 

procedures, tools, equipment, materials, documentation and information systems.  

This will allow each organisation to develop their  own specific and tailored training 

programme whilst meeting their own business requirements whilst at the same 

time ensuri ng that the overall generic content is to a high standard in terms of 

depth and breadth to enable progression and/or transferability to other employers.  
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Performance requirements  

The learner  must be able to:  

P1 Work safely at all times, complying with  health and safety and other relevant 

regulations and guidelines  

P2 Demonstrate the required behaviours in line with the job role and company 

objectives  

P3 Apply and document a systematic plan, do, check, act (PDCA) approach to 

problems/improvement activit ies  

P4 Apply the principles of workplace organisation to an operation or process using 

a 5S/5C audit and a 'red tag' exercise  

P5 Identify where information, and/or resources are missing and where 

improvement can be made to increase the 5S/5C score  

P6 Apply  the principle and processes of visual management to an operation or 

process using a variety of visual management techniques  

P7 Identify appropriate parts of the operation or process that will have visual 

controls  

P8 Identify key performance indicators tha t will be displayed in the work area  

P9 Produce or update a Standard Operating Procedure (SOP) and visual controls 

for the operation or process  

P10 Deal promptly and effectively with problems within their control and seek help 

and guidance from the relevan t people when they have problems they cannot 

resolve  

 

Skills  

The learner must be able to:  

1.  Identify improvements within the operation or process for three  of the 

following:  

1.1  reduced product cost  

1.2  improved quality  

1.3  improved safety  

1.4  improveme nts to working practices  

1.5  improvement in delivery performance  

1.6  reduction in waste and/or energy usage  

1.7  reduction in lead times   

1.8  resource utilisation  

1.9  impro vement in customer satisfaction  
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Skills  

The learner must be able to:  

2.  Produce/co ntribu te to improvements in existing Standard Operating P rocedures 

(SOPs) for three  of the following:  

2.1  customer service  

2.2  health and safety practices   

2.3  product quality  

2.4  clea ning of equipment/work area  

2.5  process procedures  

2.6  maintenance of e qu ipment  

2.7  manufacturing operations  

2.8  staff development  

 

3.  Create and/or update visual controls that promote six  of the following:  

3.1  producing shadow boards to standardise the storage and location of 

area equi pment  

3.2  colour coding of equipment  

3.3  safety  

3.4  performance measures  

3.5  parts control system  

3.6  zero defects  

3.7  process control boards  

3.8  skills matrices  

3.9  process concerns or corrective actions  

3.10  workplace organisation  

3.11  work in progress locations and quantities (WIP)  

3.12  prob lem resolution (such as Kaizen boards)  

3.13  Standard Operating Procedures (SOPs)  

3.14  autonomous maintenance worksheets  

 

4.  Determine and calculate both  of the following:  

4.1  not right first time  

4.2  delivery schedule achievement  

Plus one  more of the foll owing:  

4.3  parts per operator hour (PPOH)  

4.4  overall equipment effectiveness (OEE)  

4. 5 value added per person (VAPP)  
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Skills  

The learner must be able to:  

4.6  stock turns  

4.7  cost breakdown in term of labour, material and overhead  

4.8  floor space utilis ation (FSU)  

 

5.  Record and present the records from business improvement activities to the 

appropriate people using:  

5.1  verbal r eport using visual aids such as flipcharts and white boards  

Plus one  more method from the following:  

5.2  written or typed repor t  

5.3  comp uter -based presentation  

5.4  specific company documentation  

 

Knowledge and understanding  

The learner must :  

K1 Describe the health and safety requirements of the area in which they are 

carrying out the business improvement activities  

K2 Explain the importance of following a systematic Plan, Do, Check,  Act (PDCA) 

approach to problem solving and business improvement  

K3 Outline the implications of not taking account of legislation, regulations, 

standards and guidelines when conducting business impro vement activities  

K4 Explain the importance of applying the appropriate behaviours in the workplace 

and the implications for both the learner  and the business if these are not 

adhered to  

K5 Describe what is meant by business improvement and how continuous 

improvement activities can benefit a company  

K6 Outline the application of the seven key measures of competitiveness 

(delivered right first time, delivery schedule achievement, people productivity, 

stock turns, overall equipment effectiveness, value added per person, floor 

space utilisation)  

K7 Describe how to obtain and interpret information on the 

engineering/manufacturing operation or process requirements (e. g.  customer 

specifications and instructions, quality control requirements, product 

drawings/speci fication, methods and techniques to be used)  

K8 Explain the eight wastes (over production, inventory, transport, over -

processing, waiting time, operator motion, bad quality, failure to exploit 

human potential) and how to eliminate these forms of waste in a  process or 

operation  

K9 Explain the steps in a 5S/5C audi t and a `red tag' exercise and d escribe how 

to carry them out  

K10  Explain how to sco re and audit the 5S/5C exercise  
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Knowledge and understanding  

The learner must :  

K11  Explain the importance of ar ranging and labelling the necessary equipment for 

rapid identification and access  

K12  Describe how to use 'root cause ' problem -solving analysis using the 5 

whys/how technique  

K13  Describe methods of evaluating improvement ideas in order to select those 

tha t are to be pursued  

K14  Describe how improvements to the process could be achieved by engaging the 

knowledge and experience of the people working on the process  

K15  Explain the importance of creating Standard Operating Procedures (SOPs) and 

of relating wor k activities to them  

K16  Describe the methods that can be used to communicate information using 

visual control systems (e .g. Kanban systems, card systems, colour coding, 

floor footprints, graphs, team boards, tool/equipment shadow boards)  

K17  Describe how information can be displayed differently depending on various 

work applications  
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Unit  5 :  Demonstrating 
Personal Accountability  
in an Aircraft 
Maintenance 

Environment  

Level:  2  

Guided learning hours:   70  

 

Unit overview  

This unit o f competence has been devel oped by employers in the Aerospace and 

Aviation Sector and is part of an overall development programme designed to meet 

the requirements of the Sector, the published Apprenticeship Standard and 

Employer Occupational Brief .  

This unit o f competence identifie s the training and development required in order 

that the learner can demonstrate that they are competent in being able to  

demonstrate personal accountability in an aircraft maintenance environment  using 

a systematic plan, do, check, act approach for an en gineering operation or process. 

This will prepare them for entry into the engineering industry or engineering 

manufacturing sector, creating a progression between education and employment 

and acting as a basis for the development of additional skills and o ccupational 

competenci es in the working environment.  

These activities will include creating the appropriate visual management systems 

required, calculating key performance indicators required and the quality control 

requirements and presenting records of t he improvement activities and how they 

will meet their aims.  

Their responsibilities will require them to comply with health and safety 

requirements and organisational policy and procedures for the improvement 

activities undertaken. They will need to take a ccount of any potential difficulties or 

problems that may arise with the improvement activities and to seek appropriate 

help and advice in determining and implementing a suitable solution. They will work 

under a high level of supervision whilst taking resp onsibility for their own actions 

and the quality and accuracy of the work that they carry out.  

Their underpinning knowledge will provide an understanding of their work, in order 

to safely apply appropriate engineering principles to improvement activities. They 

will understand the tools and techniques used in improvement activities and 

procedures used, and their application, and will know about the process, materials 

and consumables, to the required depth to provide a sound basis for carrying out 

the improve ment activities and producing project plans that will lead to a successful 

project outcome.  
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They will understand the safety precautions required when carrying out the 

improvement activities for the agreed operations and processes. They will be 

required to  demonstrate safe working practices throughout, and will understand 

their responsibility for taking the necessary safeguards to protect themselves and 

others in the workplace.  

They will be able to apply the appropriate behaviours required in the workplace  to 

meet the job profile and overall company objectives, such as strong work ethic, 

positive attitude, team player, dependability, responsibility, honesty, integrity 

motivation and commitment.  

Assessment r equirements  

Assessment requirements for this unit a re set down in the Aerospace and Aviation 

Assessment Strategy which can be found in Annexe A . These requirements have 

been developed by employers for Aerospace and Aviation Engineering.  

Additional information  

Although all of the content and assessment req uirements must be met in full 

employers can tailor the training outcomes to ensure that the content of the 

programme is specific to their requirements in terms of products, processes, 

procedures, tools, equipment, materials, documentation and information s ystems . 

This will allow each organisation to develop their own specific and tailored training 

programme whilst meeting their own business requirements whilst at the same 

time ensuring that the overall generic content is to a high standard in terms of 

depth  and breadth to enable progression and/or transferability to other employers .  
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Performance requirements  

The learner  must be able to:  

P1 Work safely at all times, complying with health and safety and other relevant 

regulations and guidelines  

P2 Demonstra te the required behaviours in line with the job role and company 

objectives  

P3 Apply and document a systematic plan, do, check, act (PDCA) approach to 

problems/improvement activities  

P4 Apply basic principles of auditing techniques, process and recording  

P5 Apply the principle and processes of visual management to an operation or 

process using a variety of visual management techniques  

P6 Identify appropriate parts of the operation or process that will have visual 

controls  

P7 Identify key performance indicat ors that will be displayed in the work area  

P8 Produce or update a Standard Operating Procedure (SOP) and visual controls 

for the operation or process  

P9 Deal promptly and effectively with problems within their control and seek help 

and guidance from the r elevant people when they have problems they cannot 

resolve  

 

Skills  

The learner  must be able to:  

1.  Identify improvements within the operation or process for three of the 

following:  

1.1  improved quality  

1.2  improved safety  

1.3  improvements to working pra ctices  

1.4  reduction in waste and/or energy usage  

1.5  improvement in customer satisfaction  

 

2.  Produce/contribute to improvements in existing standard operating procedures 

for three of the following:  

2.1  customer service  

2.2  health and safety practices  

2.3 product quality  

2.4  cleaning of equipment/work area  

2.5  process procedures  
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Skills  

The learner must be able to:  

3.  Create and/or update visual controls that promote three of the following:  

3.1  producing shadow boards to standardise t he storage and lo cation of 

area equi pment  

3.2  colour coding of equipment  

3.3  safety  

3.4  process concerns or corrective actions  

3.5  workplace organisation  

3.6  work in progress locations and quantities (WIP)   

3.7  problem resolution (such as Kaizen boards)  

3.8  standard opera ting procedures   

 

4.  Carry out an audit of a process or work area and provide a written report 

which has considered three  of the following:  

4.1  organisational procedures  

4.2  regulatory standards  

4.3  health and safety requirements  

4.4  operational standards  

4.5  company procedures  

4.6  customer standards  

4.7  manufacturers standards  

 

5.  Record and present the records from business improvement activities to the 

appropriate people using:  

5.1  verbal report using visual aids such as. flipcharts and white boards  

Plus one  more method from the following:  

5.2  written or typed report  

5.3  computer based presentation  

5.4  specific company documentation  
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Knowledge and understanding  

The learner must :  

K1 Describe the health and safety requirements of the area in which they  are 

carrying out the business improvement activities  

K2 Explain the importance of following a systematic Plan, Do, Check Act (PDCA) 

approach to problem -solving and business improvement  

K3 Outline the implications of not taking account of legislation, regu lations, 

standards and guidelines when conducting business improvement activities  

K4 Explain the importance of applying the appropriate behaviours in the workplace 

and the implications for both the learner  and the business if these are not 

adhered to  

K5 Describe what is meant by business improvement and how continuous 

improvement activities can benefit a company  

K6 Outline the application of the seven key measures of competitiveness 

(delivered right first time, delivery schedule achievement, people producti vity, 

stock turns, overall equipment effectiveness, value added per person, floor 

space utilisation)  

K7 Describe how to obtain and interpret information on the 

engineering/manufacturing operation or process requirements (e.g. customer 

specifications and in structions, quality control requirements, product 

drawings/specification, methods and techniques to be used)  

K8 Explain the eight wastes (over -production, inventory, transport, over -

processing, waiting time, operator motion, bad quality, failure to exploit  

human potential) and how to eliminate these forms of waste in a process or 

operation  

K9 Explain the importance of arranging and labelling the necessary equipment for 

rapid identification and access  

K10  Describe how to use ñroot causeò problem solving analysis using the 5 

whys/how technique  

K11  Describe methods of evaluating  improvement ideas in order to select those 

that are to be pursued  

K12  Describe how improvements to the process could be achieved by engaging the 

knowledge and experience of the people w orking on the process  

K13  Explain the importance of creating Standard Operating Procedures (SOPs) and 

of r elating work activities to them  

K14  Describe the methods that can be used to communicate information using 

visual control systems (e.g. Kanban systems , card systems, colour coding, 

floor footprints, graphs, team boards, tool/equipment shadow boards)  

K15  Describe how information can be displayed differently depending on various 

work applications  
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Unit 6:  Producing Mechanical 
Engineering Drawings 
using a CAD S ystem  

Level :  2  

Guided learning hours:  140  

 

Unit overview  

This unit of c ompetence has been developed by employers in the Aerospace and 

Aviation Sector and is part of an overall development programme designed to meet 

the requirements of the Sector, th e published Apprenticeship Standard and 

Employer Occupational Brief.  

This unit of c ompetence identifies the training and development required in order 

that the learner  can demonstrate that they are competent in being able to set up 

and operate a computer a ided drawing (CAD) system to produce detailed drawings 

for mechanical engineering activities. The type of drawings produced could include 

detail ed component drawings for manufacturing, assembly and sub -assembly 

drawings, installation drawings, fault locati on aids such as flow diagrams, and 

modification drawings.  

They will be given a specific drawing brief or a request for a change/modification to 

a drawing, and they will be required to access these requirements and extract all 

necessary information in order  to carry out the drawing operations. They will need 

to select the appropriate equipment and drawing software to use, based on the 

type and complexity of the drawing functions to be carried out. They will be 

expected to use current British, European, Inter national and company standards to 

produce a drawing template for a range of paper sizes, that must include the 

drawing title, scale used, date of drawing, material to be used and other relevant 

information. They will then be expected to produce fully detai led drawings to enable 

the manufacture, assembly, installation or modification of the product to take place. 

On completion of the drawing activities, they will be expected to return all 

documentation, reference manuals or specifications to the designated l ocation, to 

shut down the CAD system correctly and to leave the work area in a safe and tidy 

condition.  

Their responsibilities will require them to comply with health and safety 

requirements and organisational policy and procedures for working with the CAD  

equipment. They will need to take account of any potential difficulties or problems 

that may arise with the computer hardware, software or drawing procedures, and 

to seek appropriate help and advice in determining and implementing a suitable 

solution. The y will work under a high level of supervision, whilst taking 

responsibility for their own actions and for the quality and accuracy of the work that 

they carry out.  
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Their underpinning knowledge will provide an understanding of their work, and will 

enable t hem to apply appropriate computer aided drawing procedures and 

techniques for generating mechanical engineering drawings. They will understand 

the computer system and software used, and its application, and will know about 

the various tools and techniques used to produce the drawings, to the required 

depth to provide a sound basis for carrying out the activities to the required 

specification.  

They will understand the safety precautions required when working with the 

computer drawing system. They will be req uired to demonstrate safe working 

practices throughout, and will understand the responsibility they owe to themselves 

and others in the workplace.  

They will be able to apply the appropriate behaviours required in the workplace to 

meet the job profile and o verall company objectives, such as strong work ethic, 

positive attitude, team player, dependability, responsibility, honesty, integrity , 

motivation and commitment.  

Specific u nit r equirements  

In order to prove their ability to combine different drawing feat ures, at least one of 

the drawings produced must be of a significant nature, and must have a minimum 

of seven  of the features listed in paragraph 7  of the Skills  section . 

Assessment r equirements  

Assessment requirements for this unit are set down in the Aer ospace and Aviation 

Assessment Strategy which can be found in Annexe A . These requirements have 

been developed by employers for Aerospace and Aviation Engineering.  

Additional information  

Although all of the content and assessment requirements must be met in full 

employers can tailor the training outcomes to ensure that the content of the 

programme is specific to their requirements in terms of products, processes, 

procedures, tools, equipment, materials, documentation and information systems.  

This will allo w each organisation to develop their own specific and tailored training 

programme whilst meeting their own business requirements whilst at the same 

time ensuring that the overall generic content is to a high standard in terms of 

depth and breadth to enable  progression and/or trans ferability to other employers.  
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Performance requirements  

The learner  must be able to:  

P1 Work safely at all times, complying with health and safety legislation, 

regulations and other relevant guidelines  

P2 Demonstrate the requir ed behaviours in line with the job role and company 

objectives  

P3 Plan the drawing activities before they start them  

P4 Use appropriate sources to obtain the required information for the drawing to 

be created  

P5 Access and use the correct drawing software  

P6 Use appropriate techniques to create drawings, in the required formats, that 

are sufficiently and clearly detailed  

P7 Use codes and other references that follow the required conventions  

P8 Make sure that drawings are checked and approved by the appropr iate person  

P9 Save the drawings in the appropriate medium and location  

P10 Produce hard copies of the finished drawings  

P11 Deal promptly and effectively with problems within their control and seek help 

and guidance from the relevant people if they have p roblems that they cannot 

resolve  

P12 Shut down the CAD system to a safe condition on completion of the drawing 

activities  

 

Skills  

The learner  must be able to:  

1.  Prepare the CAD system for operation by carrying out all of the following:  

1.1  check that al l the equipment is correctly connected and in a safe and 

usable working condition (such as cables undamaged, correctly 

connected, safely rou ted, PAT tested)  

1.2  power up the equipment and activate the appropriate drawing software  

1.3  set up the drawing sys tem to be able to produce the drawing to the 

appropriate scale  

1.4  set up and check that all peripheral devices are connected and correctly 

opera t ing (such as keyboard, mouse, light pen, digitiser/tablet, 

scanner, printer, plo t ter)  

1.5  set the drawing datu m at a convenient point (where applicable)  

1.6  set up drawing parameters (to include layers, line types, colour, text 

styles) to company procedures or to suit the drawing produced  

1.7  create a drawing template to the required standards, which includes all 

nece ssary detail (such as title, drawing number, scale, material, date, 

etc.)  
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Skills  

The learner  must be able to:  

2.  Use three  of the following to obtain the necessary data to produce the 

required drawings:  

2.1  drawing brief  

2.2  specifications  

2.3  draw ing  change or modification request  

2.4  regulations  

2.5  manuals  

2.6  sample component  

2.7  calculations  

2.8  existing drawings/designs  

2.9  sketches  

2.10  notes from meetings/discussions  

2.11  standards reference documents (such as limits and fits, tapping dril l 

charts)  

2.12  other available data  

 

3.  Take into account three  of the following design features, as appropriate to the 

drawing being produced:  

3.1  function  

3.2  materials  

3.3  clearance  

3.4  operating environment  

3.5  quality  

3.6  cost   

3.7  aesthetics  

3.8  in terfaces  

3.9  manufacturing method  

3.10  life of the product  

3.11  physical space  

3.12  safety  

3.13  ergonomics  

3.14  tolerances  
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Skills  

The learner  must be able to:  

4.  Carry out all  of the following before producing the engineering drawing:  

4.1  ensure that the data and information they have is complete and 

accurate  

4.2  review the data and information to identify the drawing requirements  

4.3  recognise and deal with problems (such as information -based and 

technical)  

 

5.  Interpret and produce drawings, using tw o  of the following methods of 

projection:  

5.1  first angle orthographic projections  

5.2  isometric/oblique projections  

5.3  third angle orthographic projections  

 

6.  Produce two  of the following types of drawing:  

6.1  detail drawings  

6.2  sub -assembly drawings  

6.3  general arrangement drawings  

6.4  installation drawings  

 

7.  Produce mechanical drawings which include ten  of the following:  

7.1  straight lines  

7.2  symbols and abbreviations  

7.3  hidden detail  

7.4  dimension s  

7.5  curved/contour lines  

7.6  sectional detail  

7.7  angled lines  

7.8  circles or ellipses  

7.9  parts lists  

7.10  text  

7.11  geometrical tolerancing  

7.12  insertion of standard components  

7.13  other specific detail  
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Skills  

The learner  must be able to:  

8.  Save and store drawings in appropriate locations , to include carrying out all  of 

the following:  

8.1  ensure that their drawing has been checked and approved by their 

supervisor  

8.2  check that the drawing is correctly titled and referenced  

8.3  save the drawing to an appropriate storage medium (such as har d drive 

or other external storage device)  

8.4  create a separate backup copy and place it in safe storage  

8.5  produce a hard copy printout of the drawing for file purposes  

8.6  register and store the drawings in the appropriate company information 

system (wh ere appropriate)  

8.7  record and store any changes to the drawings in the company 

information sy stem (where appropriate)  

 

9.  Produce drawings which comply with the following:  

9.1  BS and ISO standards  

Plus one  more from the following:  

9.2  organisational gui delines  

9.3  statutory regulations and codes of practice  

9.4  CAD software standards  

9.5  other international standard  

 

Knowledge and understanding  

The learner must :  

K1 Explain the specific safety precautions to be taken when working with 

computer systems ( to include safety guidance relating to the use of visual 

display unit (VDU) equipment and work station environment (such as lighting, 

seating, positioning of equipment), repetitive strain injury (RSI); the dangers 

of trailing leads and cables; how to spot faulty or dangerous electrical leads, 

plugs and connections)  

K2 Describe the methods and procedures used to minimise the chances of 

infecting a computer with a virus  

K3 Explain the implications if the computer they are using does become infected 

with a vir us and who to contact if it does occur  

K4 Describe the basic principles of engineering manufacturing operations, 

assembly and installation methods, and limitations of the equipment/processes 

that are used to produce the drawn item (such as machining method s, joining 

processes, fabrication, casting and forging), and how these can influence the 

way they present the drawing  
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Knowledge and understanding  

The learner must :  

K5 Define the functionality of  the component being drawn and d escribe its 

interrelations hip with other components and assemblies  

K6 Describe the correct start -up and shutdown procedures to be used for the 

computer systems  

K7 Explain the importance of using software manuals and related documents to 

aid efficient operation of the relevant drawi ng system  

K8 Describe the process for dealing with system problems (such as error 

messages received, peripherals which do not respond as expected, obvious 

faults with the equipment or connecting leads)  

K9 Define the types of drawings that may be produced b y the software (such as 

first and third angle drawings, sectional elevations, isometric or oblique 

drawings)  

K10  Describe the process for setting up the viewing screen to show multiple views 

of the drawing to help with drawing creation (to include isometri c front and 

side elevations)  

K11  Define the national, international and organisational standards and conventions 

that are used for the drawings  

K12  Explain the importance of being able to access, recognise and use a wide range 

of standard components and sy mbol libraries from the CAD equipment  

K13  Describe the need for document control (such as ensuring that completed 

drawings are approved, labelled and stored on a suitable storage medium)  

K14  Explain the need to create backup copies, and to file them in a s eparate and 

safe location  

K15  Explain the advantages and disadvantages of printers and plotters  
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Unit  7 :  Producing Components 
using Hand Fitting 
Techniques  

Level :  2  

Guided learning hours:   175  

 

Unit overview  

This unit of competence has been developed by  employers in the Aerospace and 

Aviation Sector and is part of an overall development programme designed to meet 

the requirements of the Sector, the published Apprenticeship Standard and 

Employer Occupational Brief.  

This unit of competence identifies the t raining and development required in order 

that the learner  can demonstrate that they are competent in being able to produce 

component s using hand fitting techniques. This will prepare them for entry into the 

engineering or manufacturing sectors, creating a  progression between education 

and employment, or will provide a basis for the development of additional skills and 

occupational competences in the working environment.  

They will be expected to prepare for the hand fitting activities by obtaining all the 

necessary information, documentation, tools and equipment required, and to plan 

how they intend to carry out the required fitting activities and the sequence of 

operations they intend to use. They will be required to select the appropriate 

equipment to use,  based on the operations to be carried out and the accuracy 

required.  

In producing the components, they will be expected to use appropriate tools and 

equipment to mark out the material for a range of features to be produced, and 

then to use hand tools, por table power tools, and shaping and fitting techniques 

appropriate to the type of material and operations being performed. These activities 

could include hand sawing, band sawing, filing, drilling, thread ing, scraping, lapping 

and off -hand grinding. The com ponents produced could have features that include 

flat, square, parallel and angular faces, radii and curved profiles, drilled holes, 

internal and external threads, and sliding or mating parts.  

During, and on completion of, the fitting operations, they wil l be expected to check 

the quality of the workpiece, using measuring equipment appropriate to the aspects 

being checked and the tolerances to be achieved. They will need to be able to 

recognise fitting defects, to take appropriate action to remedy any faul ts that occur 

and to ensure that the finished workpiece is within the drawing requirements. On 

completion of the fitting activities, they will be expected to return all tools and 

equipment to the correct locations, and to leave the work area in a safe and tidy 

condition.  
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Their responsibilities will require them to comply with health and safety 

requirements and organisational policy and procedures for the fitting activities 

undertaken. They will need to take account of any potential difficulties or problems  

that may arise with the fitting activities, and to seek appropriate help and advice in 

determining and implementing a suitable solution. They will work under a high level 

of supervision, whilst taking responsibility for their own actions and for the quali ty 

and accuracy of the work that they carry out.  

Their underpinning knowledge will provide an understanding of their work, and will 

enable them to apply appropriate hand fitting techniques safely. They will 

understand the hand fitting process, and its appl ication, and will know about the 

equipment, materials and consumables, to the required depth to provide a sound 

basis for carrying out the activities to the required specification.  

They will understand the safety precautions required when using hand fittin g 

techniques, and when using hand and power tools. They will be required to 

demonstrate safe working practices throughout, and will understand the 

responsibility they owe to themselves and others in the workplace.  

They will be able to apply the appropriate  behaviours required in the workplace to 

meet the job profile and overall company objectives, such as strong work ethic, 

positive attitude, team player, dependability, responsibility, honesty, integrity , 

motivation and commitment.  

Specific u nit r equirement s 

In order to prove their ability to combine different fitting operations, at least one of 

the components produced must be of a significant nature, and must have a 

minimum of five  of the features listed in paragraph 7  of the Skills  section . 

Assessment requ irements  

Assessment requirements for this unit are set down in the Aerospace and Aviation 

Assessment Strategy which can be found in Annexe A . These requirements have 

been developed by employers for Aerospace and Aviation Engineering.  

Additional informatio n  

Although all of the content and assessment requirements must be met in full 

employers can tailor the training outcomes to ensure that the content of the 

programme is specific to their requirements in terms of products, processes, 

procedures, tools, equip ment, materials, documentation and information systems.  

This will allow each organisation to develop their  own specific and tailored  training 

programme whilst meeting their own business requirements whilst at the same 

time ensuring that the overall generic  content is to a high standard in terms of 

depth and breadth to enable progression and/or transferability to other employers.  
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Performance requirements  

The learner  must be able to:  

P1 Work safely at all times, complying with health and safety legislati on, 

regulations and other relevant guidelines  

P2 Demonstrate the required behaviours in line with the job role and company 

objectives  

P3 Plan the fitting activities before they start them  

P4 Obtain the appropriate tools and equipment for the hand fitting o perations, 

and check that they are in a safe and usable condition  

P5 Mark out the components for the required operations, using appropriate tools 

and techniques  

P6 Cut and shape the materials to the required specification, using appropriate 

tools and techn iques  

P7 Measure and check that all dimensional and geometrical aspects of the 

component are to the specification  

P8 Deal promptly and effectively with problems within their control, and seek help 

and guidance from the relevant people if they have problems  that they cannot 

resolve  

P9 Leave the work area in a safe and tidy condition on completion of the fitting 

activities  

 

Skills  

The learner must be able to:  

1.  Carry out all  of the following during the hand fitting activities:  

1.1  adhere to procedures or s ystems in place for risk assessment, COSHH, 

personal protective equipment (PPE) and other relevant safety 

regulations  

1.2  follow job instructions, assembly drawings and procedures  

1.3  ensure that all power tool cables, extension leads or air supply hoses 

are in a serviceable condition  

1.4  check that all measuring equipment is within calibration date  

1.5  ensure that the components used are free from foreign objects, dirt or 

other co ntamination  

1.6  return all tools and equipment to the correct location on com pletion of 

the fitting activitie s 
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Skills  

The learner must be able to:  

2.  Mark out a range of material forms, to include two  of the following:  

2.1  square/rectangular (such as bar stock, sheet material, machined 

components)  

2.2  circular/cylindrical (such  as bar stock, tubes, turned components, flat 

discs)  

2.3  sections (such as angles, channel, tee section, joists, extrusions)  

2.4  irregular shapes (such as castings, f orgings, odd shaped components)  

3.  Use marking out methods and techniques, to include:  

3.1  direct marking using instruments  

Plus one  more of the following:  

3.2  use of templates  

3.3  tracing/transfer methods  

 

4.  Use a range of marking out equipment, to include all  of the following:  

4.1  rules/tapes  

4.2  scribers  

4.3  scribing blocks  

4.4  protracto r 

4.5  dividers/trammels  

4.6  punches  

4.7  squares  

4.8  vernier instruments  

 

5.  Mark out workpieces which include all  of the following features:  

5.1  datum/centre lines  

5.2  circles  

5.3  linear hole positions  

5.4  square/rectangular profiles  

5.5  radial profiles  

Plus one  more from the following:  

5.6  angles/angular profiles  

5.7  allowanc es for bending  

5.8  simple pattern development  

5.9  radial hole positions  
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Skills  

The learner must be able to:  

6.  Use both of the following hand fitting activities:  

6.1  filing  

6.2  hand sawing  

Plus one  more from the following:  

6.3  power sawing  

6.4  scraping 6.5  lapping  

6.6  off hand grinding  

6.7  other specific technique r elevant to the aerospace sector  

 

7.  Produce components which combine different operations and have features 

that cov er all  of the following:  

7.1  flat datum faces  

7.2  drilled through holes  

7.3  internal threads  

7.4  faces  which are square to each other  

7.5  reamed holes  

7.6  external threads  

7.7  curved profiles  

Plus three  more from the following:  

7.8  faces that are parallel  to each other  

7.9  chamfers and radii  

7.10  faces angled to each other  

7.11  counterbore, countersink, or spot face  

7.12  holes drilled to a depth  

7.13  sliding or mating parts  

 

8.  Cut and shape two  different types of material from the following:  

8.1  low carb on/mild steel  

8.2  stainless steel  

8.3  plastic/nylon/synthetic  

8.4  high carbon steel  

8.5  aluminium/aluminium alloys  

8.6  composite  

8.7  cast iron  

8.8  brass/brass alloy s 

8.9  other specific material  
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Skills  

The learner must be able to:  

9.  Carry out the ne cessary checks for accuracy, to include all  of the following:  

9.1  linear dimensions  

9.2  hole position  

9.3  flatness  

9.4  hole size/fit  

9.5  squareness  

9.6  depths  

9.7  angles  

9.8  thread size and fit  

9.9  profiles  

9.10  surface finish  

 

10.  Use all  of the follow ing measuring equipment during the hand fitting and 

checking activities:  

10.1  external  micrometers  

10.2  surface finish equipment (such as comparison plates, machines)  

10.3  Vernier calliper  

Plus four  more of the following:  

10.4  rules  

10.5  feeler gauges  

10. 6 squares  

10.7  bore/hole gauges  

10.8  callipers  

10.9  slip gauges  

10.10  protractors  

10.11  radius/profile gauges  

10.12  mi crometers (depth and internal)  

10.13  thread gauges  

10.14  depth verniers  

10.15  dial test indicators (DTI)  

10.16  coordinate measuring mac hine (CMM)  
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Skills  

The learner must be able to:  

11.  Produce components to all  of the following standards, as applicable to the 

process:  

11.1  components to be free from false tool cuts, burrs and sharp edges  

11.2  general dimensional tolerance +/ -  0.25mm or +/ -  0.010ò 

11.3  there must be one or more specific dimensional tolerances within +/ -  

0.1mm or +/ -  0.004ò 

11.4  flatness and squareness 0.05mm per 25mm or 0.002ź per inch 

11.5  angles within +/ -  1 degree  

11.6  screw threads to BS Medium fit  

11.7  reamed and bored holes within H8  

11.8  surface finish 63 µin or 1.6 µm  

 

Knowledge and understanding  

The learner must :  

K1 Describe the hazards associated with the hand fitting activities (e.g. use of 

power tools, trailing leads or hoses, damaged or badly maintained t ools and 

equipment, using files with damaged or poor fitting handles), and how they 

can be minimised  

K2 Describe how to prepare the materials in readiness for the marking out 

activities, in order to enhance clarity, accuracy and safety (e.g. visually 

check ing for defects, cleaning the materials, removing burrs and sharp edges, 

applying a marking out medium)  

K3 Describe the importance of ensuring that marking out is undertaken from the 

selected datum, and the possible effects of working from a different datu m  

K4 Describe the methods of holding and supporting the workpiece during the 

marking out activities, and equipment that can be used (e.g. surface plates, 

angle plates, vee blocks and clamps, parallel bars, screw jacks)  

K5 Explain the importance of using ma rking out conventions when marking out 

the workpiece (including datum lines, cutting guidelines, square and 

rectangular profiles, circular and radial profiles, angles, holes which are linearly 

positioned, boxed and on pitch circles)  

K6 Explain the importan ce of laying out the marking -out shapes or patterns to 

maximise use of materials  

K7 Explain the importance of clear and dimensional accuracy in marking out to 

specification and drawing requirements  

K8 Explain the importance of setting and adjusting tools ( e.g. squares, protractors 

and verniers)  

K9 Describe the various types of file that are available, and the cut of files for 

different applications the importance of ensuring that file handles are secure 

and free from embedded foreign bodies or splits  
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Kno wledge and understanding  

The learner must :  

K10  Explain the importance of preparing the components for the filing operations 

(cleaning, de -burring, marking out)  

K11  Explain the importance of vice jaw plates to protect the workpiece from 

damage  

K12  Explain  saw blade selection for different applications and materials; methods of 

setting saw blades for cutting externally and internally (e.g. hand saws, 

mechanical saws, band saws)  

K13  Describe the method of fixing and adjusting the dies to give the correct thre ad 

fit  

K14  Explain how to determine the drill size for tapped holes and the importance of 

using the taps in the correct sequence  

K15  Explain how to prepare drilling machines for operations and the importance of 

preparing them correctly (e.g. adjustment of table height and position; 

mounting and securing drills, reamers, countersink and counterbore tools in 

chucks or morse taper sockets; setting and adjusting spindle speeds; setting 

and adjusting guards/safety devices)  

K16  Describe how to mount the workpiece  (e.g. in a machine vice, clamped to 

table, clamped to angle brackets); techniques of positioning drills to marking 

out, use of centre drills and taking trial cuts and checking accuracy, and how to 

correct holes which are off centre  

K17  Explain how to prod uce a sliding or mating fit using filing, scraping and lapping 

techniques  

K18  Describe the problems that can occur with the hand fitting activities, and how 

these can be overcome (e.g. defects caused by incorrectly ground drills, 

inappropriate speeds, dama ge by workholding devices)  
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Unit  8 :  Producing Mechanical  
Assemblies  

Level:  2  

Guided learning hours:   140  

 

Unit overview  

This unit of competence has been developed by employers in the Aerospace and 

Aviation Sector and is part of an overall development prog ramme designed to meet 

the requirements of the Sector, the published Apprenticeship Standard and 

Employer Occupational Brief.  

This unit of competence identifies the training and development required in order 

that the learner  can demonstrate that they are c ompetent in being able to produce 

mechanical assemblies . This  will prepare them for entry into the engineering or 

manufacturing sector, creating a progression between education and employment, 

or that will provide a basis for the development of additional skills and occupational 

competencies in the working environment.  

They will be expected to prepare for the assembly activities by obtaining all the 

necessary information, documentation, tools and equipment required, and to plan 

how they intend to carry out the required assembly activities and the sequence of 

operations they intend to use. They will be required to select the appropriate 

equipment to use, based on the operations to be carried out and the type of 

components to be assembled.  

In carrying out the assembly operations, they will be required to follow specified 

assembly techniques, in order to produce the required mechanical assembly. The 

assembly activities will also include making all necessary checks and adjustments, 

to ensure that components are c orrectly orientated, positioned and aligned, that 

moving parts have the correct working clearances, that all fasteners are tightened 

to the correct torque, and that the assembled parts are checked for completeness 

and they function as per the specification . 

Their responsibilities will require them to comply with health and safety 

requirements and organisational policy and procedures for the assembly activities 

undertaken. They will need to take account of any potential difficulties or problems 

that may aris e with the assembly activities, and to seek appropriate help and 

advice in determining and implementing a suitable solution. They will work under a 

high level of supervision, whilst taking responsibility for their own actions and for 

the quality and accura cy of the work that they carry out.  

Their underpinning knowledge will provide an understanding of their work, and will 

enable them to apply appropriate assembly techniques safely. They will understand 

the assembly process, and its application, and will kno w about the mechanical 

equipment being assembled, the components, tools and consumables used, to the 

required depth to provide a sound basis for carrying out the activities to the 

required specification.  
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They will understand the safety precautions require d when carrying out the 

assembly activities, and when using assembly tools and equipment. They will be 

required to demonstrate safe working practices throughout, and will understand the 

responsibility they owe to themselves and others in the workplace.  

They will be able to apply the appropriate behaviours required in the workplace to 

meet the job profile and overall company objectives, such as strong work ethic, 

positive attitude, team player, dependability, responsibility, honesty, integrity , 

motivation an d commitment.  

Specific unit r equirements  

In order to prove their ability to combine different assembly operations, at least 

one of the assemblies produced must be of a significant nature, and must contain a 

minimum of six  of the components listed in paragr aph 3  of the Skills  section . 

Assessment requirements  

Assessment requirements for this unit are set down in the Aerospace and Aviation 

Assessment Strategy which can be found in Annexe A . These requirements have 

been developed by employers for Aerospace and Aviation Engineering.  

Additional information  

Although all of the content and assessment requirements must be met in full 

employers can tailor the training outcomes to ensure that the content of the 

programme is specific to their requirements in terms of p roducts, processes, 

procedures, tools, equipment, materials, documentation and information systems.  

This will allow each organisation to develop their own specific and tailored training 

programme whilst meeting their own business requirements whilst at the  same 

time ensuring that the overall generic content is to a high standard in terms of 

depth and breadth to enable progression and/or transferability to other employers.  
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Performance requirements  

The learner  must be able to:  

P1 Work safely at all times,  complying with health and safety legislation, 

regulations and other relevant guidelines  

P2 Demonstrate the required behaviours in line with the job role and company 

objectives  

P3 Plan the assembly activities before they start them  

P4 Obtain and prepare th e appropriate components, tools and equipment  

P5 Use the appropriate methods and techniques to assemble the components in 

their correct positions  

P6 Secure the components using the specified connectors and securing devices  

P7 Check the completed assembly t o ensure that all operations have been 

completed and that the finished assembly meets the required specification  

P8 Deal promptly and effectively with problems within their control and seek help 

and guidance from the relevant people if they have problems t hat they cannot 

resolve  

P9 Leave the work area in a safe and tidy condition on completion of the assembly 

activities  

 

Skills  

The learner  must be able to:  

1.  Carry out all  of the following during the assembly activities:  

1.1  adhere to procedures or system s in place for risk assessment, COSHH, 

personal protective equipment (PPE) and other relevant safety 

regulations  

1.2  follow job instructions, assembly drawings and procedures  

1.3  ensure that all power tool cables, extension leads or air supply hoses 

are in  a safe and serviceable condition  

1.4  check that tools and measuring instruments to be used are within 

calibration date  

1.5  use lifting and slinging equipment in accordance with health and safety 

guid elines and procedures (where appropriate)  

1.6  ensure tha t the components used are free from foreign objects, dirt or 

other co ntamination  

1.7  return all tools and equipment to the correct locations on completion of 

the a ssembly activities  
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Skills  

The learner  must be able to:  

2.  Produce assemblies using six  of  the following methods and techniques:  

2.1  assembling of components by expansion/contraction  

2.2  applying sealants/adhesives  

2.3  fitting (such as filing, scraping, lapping or polishing)  

2.4  electrical bonding of components  

2.5  securing by using mechanical  fasteners/threaded devices   

2.6  assembling of products by pressure  

2.7  setting and adjusting  

2.8  applying bolt locking methods  

2.9  aligning components  

2.10  drilling  

2.11  shimming and packing  

2.12  riveting  

2.13  pinning  

2.14  reaming  

2.15  blue -bedding of c omponents  

2.16  torque setting  

2.17  balancing components  

 

3.  Assemble products to meet the required specification, using nine  of the 

following types of component:  

3.1  assembly structure (framework, support, casings, panels)  

3.2  pre -machined components  

3.3  shafts  

3.4  levers/linkages  

3.5  springs  

3.6  fabricated components  

3.7  chains  

3.8  keys  

3.9  belts  

3.10  bearings  

3.11  couplings  
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Skills  

The learner  must be able to:  

3.12  pulleys  

3.13  gaskets  

3.14  seals  

3.15  sprockets  

3.16  gears  

3.17  pipework/hoses  

3.18  bus hes  

3.19  cams and followers  

3.20  other specific component  

 

4.  Secure the components using both  of the following categories of fastening 

devices:  

4.1  threaded fasteners (such as nuts, bolts, machine screws, cap screws)  

4.2  locking and retaining devices (suc h as tab washers, locking nuts, wire 

locks, sp ecial purpose types)  

Plus one  more from the following:  

4.3  pins (such as parallel/dowels, hollow/roll, tapered, split)  

4.4  spring clips (such as external circlips, internal circlips, special clips)  

4.5  rivets (such as countersunk, roundhead, blind, special purpose types)  

 

5.  Assemble products using two  of the following assembly aids and equipment:  

5.1  workholding devices  

5.2  shims and packing  

5.3  lifting and moving equipment  

5.4  rollers or wedges  

5.5  speciali sed assembly tools/equipment  

5.6  supporting equipment  

5.7  jigs and fixtures  

 

6.  Carry out the required quality checks, to include eight  from the following, 

using appropriate equipment:  

6.1  pos itional accuracy  

6.2  alignment  

6.3  sense/direction  

6.4  freedom of movement  
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Skills  

The learner  must be able to:  

6.5  function  

6.6  component security/locking  

6.7  bearing/shaft end float  

6.8  completeness  

6.9  operating/working clearances  

6.10  dimensions  

6.11  freedom from damage or foreign objects  

6.12  orientation  

6.13  torque settings  

 

7.  Produce mechanical assemblies which comply with all  of the following:  

7.1  all components are correctly assembled and aligned in accordance with 

the spec ification  

7.2  moving parts are correctly adjusted and have appropriate clearances  

7.3  where appropriate, assemblies meet required geometric tolerances 

(such as square, straight, angles free from twists)  

7.4  all fastenings have appropriate washers and are tightened to the 

required torque  

7.5  where appropriate, bolt locking methods are appli ed 

 

Knowledge and understanding  

The learner must :  

K1 Describe the hazards associated with the assembly activities (e.g. use of power 

tools, trailing leads or air hoses, damaged or badly maintained tools and 

equipment, lifting and handling heavy items), and how they can be minimised  

K2 Explain the importance of preparing the components in readiness for the 

assembly activities (e.g. visually checking for defects, cleaning the 

components, removing burrs and sharp edges)  

K3 Describe the general principles of  mechanical assembly, and the purpose and 

function of the components and materials used (including component 

identification systems such as codes and component orientation indicators)  

K4 Explain the importance of adhering to the assembly/joining procedures  

K5 Describe the methods for aligning, adjusting and positioning components prior 

to securing and the tools and equipment to be used for this  

K6 Detail the various mechanical fastening devices that are used (e.g. nuts, bolts, 

machine screws, cap screws, cl ips, pins, locking and retaining devices)  

K7 Explain the importance of using the specified components and joining devices 

for the assembly, and why they must not use substitutes  
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Knowledge and understanding  

The learner must :  

K8 Describe where appropria te, the application of sealants and adhesives within 

the assembly activities, and the precautions that must be taken when working 

with them  

K9 Explain the importance of conducting the necessary checks to ensure the 

accuracy, position, security, function an d completeness of the assembly (e.g. 

checking for correct operation where the assembly has moving parts, checking 

the torque figures to which critical fastenings have been tightened, checking 

the end float on shafts, checking operating clearance on actuati ng 

mechanisms)  

K10  Explain how to detect assembly defects, and what to do to rectify them (e.g. 

ineffective joining techniques, foreign objects, component damage)  

K11  Describe problems that could occur with the assembly operations, and the 

importance of in forming appropriate people of non -conformances  
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Unit  9 :  Forming and 
Assemb ling Pipework 
Systems  

Level:  2  

Guided learning hours:   140  

 

Unit overview  

This unit of competence has been developed by employers in the Aerospace and 

Aviation Sector and is part of  an overall development programme designed to meet 

the requirements of the Sector, the published Apprenticeship Standard and 

Employer Occupational Brief.  

This unit of competence identifies the training and development required in order 

that the learner  can  demonstrate that they are competent in being able to form  and 

assemble pipework systems. This will prepare them for entry into the engineering 

or manufacturing sectors, creating a progression between education and 

employment, or that will provide a basis for the development of additional skills and 

occupational competences in the working environment.  

They will be expected to prepare for the pipe fitting activities by obtaining all the 

necessary information, documentation, tools and equipment required, and to plan 

how they intend to carry out the required pipe fitting activities and the sequence of 

operations they intend to use. They will be expected to select the appropriate 

equipment to use, based on the operations to be carried out and the accuracy 

requir ed.  

In producing the pipework systems, they will be expected to select and use a range 

of hand tools, pipe bending and forming equipment and pipe assembly techniques, 

appropriate to the type of material and operations being performed. Activities will 

inclu de cutting the pipes to the required lengths using hand saws, power saws or 

pipe cutters; bending pipes using hand bending machines, springs, fillers or heating 

techniques; and the use of templates or set wires to check bend profiles which will 

include ang ular bends, offsets, bridge sets and expansion loops. They will then be 

expected to assemble the pipes, using a range of different connectors such as 

straight connectors, elbows, tee pieces, reducers, tank connectors and valves.  

During, and on completion o f, the pipe fitting operations, they will be expected to 

check the quality of the work, using measuring equipment appropriate to the 

aspects being checked and the tolerances to be achieved. They will need to be able 

to recognise pipe bending and fitting de fects, to take appropriate action to remedy 

any faults that occur and to ensure that the finished system is within the drawing 

requirements. On completion of the pipe fitting activities, they will be expected to 

return all tools and equipment to the correc t locations, and to leave the work are a 

in a safe and tidy condition.  
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Their responsibilities will require them to comply with health and safety 

requirements and organisational policy and procedures for the pipe bending, 

forming and fitting activities unde rtaken. They will need to take account of any 

potential difficulties or problems that may arise with the activities, and to seek 

appropriate help and advice in determining and implementing a suitable solution. 

They will work under a high level of supervisi on, whilst taking responsibility for their 

own actions and for the quality and accuracy of the work that they carry out.  

Their underpinning knowledge will provide an understanding of their work, and will 

enable them to apply appropriate pipe bending, formi ng and fitting techniques 

safely. They will understand the pipe bending, forming and fitting equipment and 

techniques, and their application, and will know about the equipment, materials and 

consumables, to the required depth to provide a sound basis for c arrying out the 

activities to the required specification.  

They will understand the safety precautions required when carrying out the pipe 

bending, forming and fitting activities, and when using the associated tools and 

equipment. They will be required to d emonstrate safe working practices 

throughout, and will understand the responsibility they owe to themselves and 

others in the workplace.  

They will be able to apply the appropriate behaviours required in the workplace to 

meet the job profile and overall com pany objectives, such as strong work ethic, 

positive attitude, team player, dependability, responsibility, honesty, integrity , 

motivation and commitment.  

Specific unit r equirements  

In order to prove their ability to combine different pipe assembly operatio ns, at 

least one of the pipe assemblies produced must be of a significant nature, and must 

have a minimum of five  of the fittings listed in paragraph 9  of the Skills  section . 

Assessment requirements  

Assessment requirements for this unit are set down in the  Aerospace and Aviation 

Assessment Strategy which can be found in Annexe A . These requirements have 

been developed by employers for Aerospace and Aviation Engineering.  

Additional information  

Although all of the content and assessment requirements must be met in full 

employers can tailor the training outcomes to ensure that the content of the 

programme is specific to their requirements in terms of products, processes, 

procedures, tools, equipment, materials, documentation and information systems.  

This will allow each organisation to develop their o wn specific and tailored training 

programme whilst meeting their own business requirements whilst at the same 

time ensuring that the overall generic content is to a high standard in terms of 

depth and breadth to en able progression and/or transferability to other employers.  
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Performance requirements  

The learner  must be able to:  

P1 Work safely at all times, complying with health and safety legislation, 

regulations and other relevant guidelines  

P2 Demonstrate the re quired behaviours in line with the job role and company 

objectives  

P3 Plan the pipe fitting activities before they start them  

P4 Cut the pipes to the appropriate lengths making allowances for bending and 

attachment of fittings  

P5 Bend and form the pipes us ing the appropriate tools and equipment for the 

types and sizes of pipe  

P6 Assemble and secure the pipework, using the correct fittings and joining 

techniques  

P7 Check the completed assembly to ensure that all operations have been 

completed and that the fi nished pipe assembly meets the required specification  

P8 Test the completed pipe assembly, using the appropriate techniques, tools and 

equipment  

P9 Deal promptly and effectively with problems within their control, and seek help 

and guidance from the releva nt people if they have problems that they cannot 

resolve  

P10 Leave the work area in a safe and tidy condition on completion of the assembly 

activities  

 

Skills  

The learner  must be able to:  

1.  Carry out all of the following during the pipe bending, forming  and fitting 

activities:  

1.1  adhere to procedures or systems in place for r isk assessment, COSHH, 

personal protective equipment (PPE) and other relevant safety 

regulations  

1.2  follow job instructions, assembly drawings and procedures  

1.3  check that the ben ding and forming equipment is in a safe and usable 

condition  

1.4  return all tools and equipment to the correct loc ation on completion of 

the pipe fitting activities  

1.5  apply safe  working practices at all times  
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Skills  

The learner  must be able to:  

2.  Produce pipework assemblies using two  of the following types of pipe:  

2.1  carbon steel  

2.2  copper  

2.3  aluminium  

2.4  stainless steel  

2.5  brass  

2.6  plastic  

 

3.  Mark out pipework, using the following method:  

3.1  direct marking using tapes and markers  

Plus one  more from the following:  

3.2  set -ou ts of pipework using templates  

3.3  producing set wires  

3.4  set -outs of pipework onto floor  

 

4.  Cut and prepare the pipes for forming and assembly, to include carrying out all  

of the following:  

4.1  cutting pipes to length  with appropriate allowance for fittings  

4.2  removing all external and internal burrs  

4.3  cleaning pipe ends for soldering or cementing (where appropriate)  

4.4  cutting threads on pipe ends to the appropriate length (where 

appropriate)  

4.5  checking that pre pared pipes are the correct length  

 

5.  Cut and prepare pipework using the following:  

5.1  saws (hand or power)  

Plus two  more from the following:  

5.2  pipe/tube cutter  

5.3  de-burring reamers  

5.4  abrasive cloth  

5.5  wire pipe cleaners  
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Skills  

The learner  mu st be able to:  

6.  Bend and form pipe using the following method:  

6.1  hand operated pipe bender  

Plus one  more of the following  

6.2  bending springs  

6.3  pipe expander  

6.4  swaging kit  

6.5  hydraulic pipe bending equipment   

6.6  heating methods   

6.7  fillers  

 

7.  Produce pipework bends/forms that include both  of the following:  

7.1  angular bends  

7.2  offsets  

Plus one  more from the following:  

7.3  bridge sets  

7.4  radii  

7.5  internal swaged ends  

7.6  expansion loops  

7.7  external swaged ends  

 

8.  Assemble pipes using thre e  of the following methods:  

8.1  compression fittings  

8.2  soldered fittings  

8.3  cemented fittings  

8.4  snap -on/push fittings  

8.5  brazed fittings  

8.6  welded joints  

8.7  screwed connections  
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Skills  

The learner  must be able to:  

9.  Produce pipework assemblie s which combine a range of different fittings, 

covering all  of the following:  

9.1  straight couplings  

9.2  elbows  

9.3  tee pieces  

Plus three  more from the following:  

9.4  flanges  

9.5  reduction pieces  

9.6  drain/bleeding devices  

9.7  unions  

9.8  valves  

9.9  blank ing caps  

9.10  screwed fittings (s uch as tank, tap, pump, gauges)  

 

10.  Assemble pipework using all  of the following methods and techniques:  

10.1  securing pipework supports to structures  

10.2  connecting pipe - to -equipment  

10.3  fitting pi pework supports  

10.4  using gaskets, seals/sealing tapes or jointing compounds  

10.5  connecting pipe - to -pipe  

10.6  alignment/levelling equipment  

 

11.  Carry out tests on the assembled pipework, to include one  of the following:  

11.1  hydraulic pressure testing  

11.2  gas/air leakage t est  

11.3  water leakage testing  

 

12.  Produce pipework assemblies which comply with all  of the following:  

12.1  pipes are bent to the appropriate shape/form and position  

12.2  all pipe bends are free from buckling or deformation  

12.3  appropriate fittings are u sed, and are secure and leak free  

12.4  soldered and cemented  fittings are free from excessive residues  

12.5  the completed assembly meets the specific system requirements  
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Knowledge and understanding  

The learner must :  

K1 Describe the hazards associated with the pipe fitting activities (e.g. handling 

long pipe lengths, using damaged or badly maintained tools and equipment, 

using pipe bending equipment, using heating and soldering equipment, using 

adhesives), and how they can be minimised  

K2 Explain the im portance of using the correct principles, methods and equipment 

for marking out pipework  

K3 Explain the importance of preparing the pipes in readiness for the marking out 

activities (e.g. visually checking for defects, cleaning the materials, removing 

burr s and sharp edges)  

K4 Define the characteristics of the various materials that are to be used with 

regard to the bending operations, and why some materials may require the 

addition of heat/hot air to aid the bending process  

K5 Give positive and negative po ints of the different methods used to hand bend 

and form the pipe; including the use of bending springs, hand bending 

machines, fillers, heating methods  

K6 Explain the reasons for incorporating expansion loops in a system, and where 

they should be position ed 

K7 Explain the importance of preparing pipework and fittings for the assembly 

operation (e.g. checking for damage, removing foreign objects, dirt and swarf 

from bore of pipe, removing burrs)  

K8 Describe the range of pipe fittings that can be used, and h ow to identify them 

(such as straight connectors, elbows, tee pieces, reduction pieces, flanged 

fittings, valves, blanking pieces/cap ends)  

K9 Define the different types of fittings available (e.g. screwed fittings, soldered 

fittings, compression fittings,  push fit fittings and glued/cemented fittings)  

K10  Describe the methods used to seal screwed joints (e.g. tapes and sealing 

compounds)  

K11  Describe the advantages and disadvantages of  using flanges to connect pipes  

K12  Explain the importance of using gas kets; and torque loading of flange bolts  

K13 Describe the methods used to prepare pipe ends and fitting s for soldering or 

brazing and explain why it is necessary to ensure that these preparations are 

carried out  

K14 Describe the various types of soldered c onnectors available (e.g. solder ring 

types and capillary fittings)  

K15 Describe the methods used to solder the joints, and how to recognise when the 

fitting is correctly soldered  

K16 Explain the precautions to be taken when using gas torches to form the j oint, 

and the effect of overheating the joint  

K17 Describe the methods used to prepare pipe ends and fit tings when using 

adhesives and e xplain why it is  necessary to ensure that these preparations 

are carried out  

K18 Describe the methods used to cement the  joints and how to recognise when 

the fitting is correctly secured  
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Knowledge and understanding  

The learner must :  

K19 Describe the various adhesives and sealing compounds that are used on non -

metallic pipework  

K20  Explain the precautions to be taken whe n using the adhesives, cements and 

sealing compounds (e.g. adequate ventilation, fume extraction, away from 

naked flames, avoiding skin contact)  

K21 Describe the advantages and disadvantages  of using compression fittings  

K22  State how the pipes are sealed and the effects of over tightening the fittings  

K23 Describe the benefits  of using push - fit connectors  

K24 Describe the process for identifying the correct orientation of fittings with 

regard to flow, and the consequences of incorrect orientation  

K25 Defin e the supporting methods that are used when assembling pipework, and 

the type of fittings that are used  

K26 Describe the different methods of testing pipework systems for leaks (using 

air, water or hydraulic testing methods)  
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Unit  10 :  Carrying out Aircraf t 
Detail Fitting A ctivities  

Level :  2  

Guided learning hours:  175  

 

Unit overview  

This unit of competence has been developed by employers in the Aerospace and 

Aviation Sector and is part of an overall development programme designed to meet 

the requirements of  the Sector, the published Apprenticeship Standard and 

Employer Occupational Brief.  

This unit of competence identifies the training and development required in order 

that the learner  can demonstrate that they are competent in being able to carry out 

aircr aft detail fitting assemblies. This will prepare them for entry into the 

engineering or manufacturing sectors, creating a progression between education 

and employment, or that will provide a basis for the development of additional skills 

and occupational co mpetences in the working environment.  

They will be expected to prepare for the detail fitting activities by obtaining all the 

necessary information, documentation, tools and equipment required, and to plan 

how they intend to carry out the required detail f itting activities and the sequence 

of operations they intend to use. They will be expected to select the appropriate 

equipment to use, based on the operations to be carried out and the accuracy 

required.  

They will be expected to use a range of different ma terials, ensuring efficient use of 

them and, when applicable, ensure that grain flow is taken into account. In carrying 

out the detail fitting activities, they will need to use a range of hand tools, portable 

power tools and simple machines to produce a va riety of shapes and profiles.  

During, and on completion of, the detail fitting operations, they will be expected to 

check the quality of the workpiece, using measuring equipment appropriate to the 

aspects being checked and tolerances to be achieved. They w ill need to be able to 

recognise fitting defects, to take appropriate action to remedy any faults that occur 

and to ensure that the finished workpiece is within the drawing requirements. On 

completion of the detail fitting activities, they will be expected  to return all tools 

and equipment used to its correct location and to leave the work area in a safe and 

tidy condition.  

Their responsibilities will require them to comply with health and safety 

requirements and organisational policy and procedures for the  detail fitting 

activities undertaken. They will need to take account of any potential difficulties or 

problems that may arise with the detail fitting activities, and to seek appropriate 

help and advice in determining and im plementing a suitable solution. They will work 

under a high level of supervision, whilst taking responsibility for their own actions 

and for the quality and accuracy of the work that they carry out.  
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Their underpinning knowledge will provide an understanding of their work, and will 

enabl e them to apply appropriate aircraft detail fitting techniques safely. They will 

understand the aircraft detail fitting process, and its application, and will know 

about the equipment, materials and consumables, to the required depth to provide 

a sound bas is for carrying out the activities to the required specification.  

They will understand the safety precautions required when using aircraft detail 

fitting techniques, and when using hand tools, power tools and machines. They will 

be required to demonstrate safe working practices throughout, and will understand 

the responsibility they owe to themselves and others in the workplace.  

They will be able to apply the appropriate behaviours required in the workplace to 

meet the job profile and overall company object ives, such as strong work ethic, 

positive attitude, team player, dependability, res ponsibility, honesty, integrity, 

motivation and commitment.  

Specific unit requirements  

In order to prove their ability to combine different aircraft detail fitting operation s, 

at least one of the components produced must be of a significant nature, and must 

contain a minimum of five of the features listed in paragraph 8  of the Skills  section .  

Assessment requirements  

Assessment requirements for this unit are set down in the Ae rospace and Aviation 

Assessment Strategy which can be found in Annexe A . These requirements have 

been developed by employers for Aerospace and Aviation Engineering.  

Additional information  

Although all of the content and assessment requirements must be met  in full 

employers can tailor the training outcomes to ensure that the content of the 

programme is specific to their requirements in terms of products, processes, 

procedures, tools, equipment, materials, documentation and information systems.  

This will all ow each organisation to develop their own specific and tailored training 

programme whilst meeting their own business requirements whilst at the same 

time ensuring that the overall generic content is to a high standard in terms of 

depth and breadth to enabl e progression and/or transferability to other employers.  
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Performance requirements  

The learner  must be able to:  

P1 Work safely at all times, complying with health and safety legislation, 

regulations and other relevant guidelines  

P2 Demonstrate the requi red behaviours in line with the job role and company 

objectives  

P3 Plan the aircraft detail fitting activities before they start them  

P4 Obtain the appropriate tools and equipment for the aircraft detail fitting 

operations, and check that they are in a saf e and usable condition  

P5 Mark out the components for the required operations, using appropriate tools 

and techniques  

P6 Cut and shape the materials to the required specification, using appropriate 

tools and techniques  

P7 Bend and form the materials, using  the appropriate tools and equipment  

P8 Assemble and secure the components, using the correct fastening devices and 

joining techniques  

P9 Measure and check that all dimensional and geometrical aspects of the 

component are to the specification  

P10 Deal prom ptly and effectively with problems within their control, and seek help 

and guidance from the relevant people if they have problems that they cannot 

resolve  

P11 Leave the work area in a safe and tidy condition on compl etion of the fitting 

activities  

 

Skill s 

The learner  must be able to:  

1.  Carry out all of the following during the aircraft detail fitting activities:  

1.1  adhere to procedures or systems in place for risk assessment, COSHH, 

personal protective equipment (PPE) and other relevant safety 

regulati ons  

1.2  check that all measuring equipment is within calibration date  

1.3  ensure that all power tool cables, extension leads or air supply hoses 

are in a serviceable condition and PAT tested  

1.4  return all tools and equipment to the correct location on com pletion of 

the detail fitting activities  

2.  Mark out a range of material forms, to include three  from:  

2.1  square/rectangular (such as bar stock, sheet material, machined 

components)  

2.2  circular/cylindrical (such as bar stock, tubes, turned components, fl at 

discs, rolled cylinders/cones)  

2.3  sections (such as angle, channel, tee section, joists, extrusions)  
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Skills  

The learner  must be able to:  

2.4  irregular shapes (such as castings, forgings, odd shaped components)  

2.5  detail assemblies  

 

3.  Use both  the  following types of material:  

3.1  metallic material r elevant to the aerospace sector  

3.2  composite material relevant to the aerospace sector  

 

4.  Use marking out methods and techniques which include the following:  

4.1  direct marking using instruments  

Plus one  more from the following:  

4.2  use of templates  

4.3  tracing/transfer methods  

4.4  other specific method  

 

5.  Use a range of marking out equipment, to include all  of the following:  

5.1  marking tools  

5.2  squares  

5.3  vernier instruments  

5.4  rules/tapes  

5.5  protractors  

5.6  dividers/compass  

 

6.  Mark out workpieces, to include all  of the following features:  

6.1  datum/centre lines  

6.2  circles and radial profiles  

6.3  square/rectangular profiles  

6.4  linear hole positions  

Plus two  more from the following:  

6.5  angle s/angular profiles  

6.6  allowances for bending  

6.7  radial hole positions  

6.8  simple pattern development  
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Skills  

The learner  must be able to:  

7.  Cut and shape the materials, using four  of the following:  

7.1  saws (hand or mechanical)  

7.2  tin snips  

7.3  cro pping machines  

7.4  guillotines  

7.5  drills and hole saws  

7.6  files  

7.7  bench knives  

7.8  nibblers  

7.9  abrasive discs  

 

8.  Produce components which combine different operations and have features 

that cover all  of the following:  

8.1  edges/faces that are squa re to each other  

8.2  curved or circular forms  

8.3  edges/faces that are parallel  

8.4  holes linearly pitched  

Plus two  more of the following:  

8.5  edges/faces that are angled  

8.6  external profiles  

8.7  internal profiles  

8.8  holes radially pitched  

 

9.  Bend and form materials using four  of the following:  

9.1  bench folding machines  

9.2  hand tools  

9.3  box pan folding machines  

9.4  heating techniques  

9.5  pin ch or pyramid rolling machines  

9.6  shrinking techniques  

9.7  presses  

9.8  stretching techniques  
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Skills  

The learner  must be able to:  

10.  Produce a range of components with  features that cover five  of the following:  

10.1  right -angled bends  

10.2  curved profile  

10.3  angled bends  

10.4  cylindrical shape  

10.5  square flanges  

10.6  conical shape  

10.7  tray sections and channels  

10.8  dished profile  

10.9  curved/circular flanges  

 

11.  Use both  of the following types of measuring equipment during the detail 

fitting and checking activities:  

11.1  external micrometers  

11.2  vernier calliper  

Plus four  more of the following:  

11.3  rules  

11.4  feeler gauges  

11.5  squares  

11.6  bore/hole gauges  

11.7  callipers (external and internal)  

11.8  radius/profile gauges  

11.9  vernier protractors  

11.10  thread gauges  

11.11  micro meters (internal and external)  

11.12  dial test indicators (DTI)  

11.13  dep th Verniers  

11.14  surface finish equipment (such as comparison plates, machines)  

11.15  slip gauges  

11.16  coordinate measuring machine (CMM)  
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Skills  

The learner  must be able to:  

12.  Produce components to all  of the following standards, as applicable to  the 

process:  

12.1  components to be free from false tool cuts, burrs and sharp edges  

12.2  finished components meet the required shape/geometry (to the 

template profile)  

12.3  completed components are free from excessive tooling marks, 

deformation i ncluding from heat sources or cracking  

12.4  dimensional tolerance +/ -  0.25mm or +/ -  0.010 ò 

12.5  flatness and squareness 0.05m m per 25mm or 0.002ź per inch 

12.6  angles within +/ -  0.5 degree  

12.7  screw threads to BS Medium fit  

12.8  reamed and bored holes within H8  

12.9  surface finish 63 µin or 1.6 µm  

 

Knowledge and understanding  

The learner must :  

K1 Describe the hazards associat ed with the aircraft detail fitting activities (e.g. 

use of power tools, trailing leads or hoses, damaged or badly maintained tools 

and equipment, use of forming and bending equipment, using hand shears and 

guillotines), and how they can be minimised  

K2 Explain material selection for different applications (including material 

identification systems, codes used and grain flow indicators)  

K3 Explain the principles of marking out, and the equipment used in the aerospace 

industry  

K4 Describe the importance of c leaning and preparing the surfaces to be marked 

out, ensuring that grain flow is taken into account where appropriate  

K5 Describe the process for calculating bending allowances when marking out  

K6 Describe the importance of ensuring that marking out is und ertaken from the 

selected datums, and the possible effects of working from different datums  

K7 Describe the various methods of pattern development that can be used (e.g. 

parallel line; radial line; triangulation), and typical applications of each method  

K8 Describe the importance of laying out the marking -out shapes or patterns to 

maximise use of materials  

K9 Describe the need for clear and dimensional accuracy in marking out to 

specification and drawing requirements  

K10  Describe the shaping methods and tec hniques that can be used to produce a 

range of shapes/profiles on the various section materials (e.g. sawing, 

shearing, drilling, filing, abrading), and the sequence in which the operations 

will need to be carried out  
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Knowledge and understanding  

The lea rner must :  

K11  Explain saw blade selection for different applications and materials; methods of 

setting saw blades for cutting externally and internally (e.g. hand saws, 

mechanical saws, band saws)  

K12  Describe the various shearing methods that can be use d (e.g. tin snips, bench 

shears, guillotines, cropping machines and nibbling machines)  

K13  Describe the range of hand tools and associated equipment that is used to 

produce a variety of shapes, bends, curved surfaces, dished profiles  

K14  Describe the range  of bending and forming machines to be used (e.g. fly 

presses, bending machines, rolling machines, flanging machines)  

K15  Describe the importance of setting up a bending machine to produce a range of 

forms (e.g. right -angled bends, angled bends, tray secti ons, channel sections)  

K16  Describe the importance of setting up pinch/pyramid forming rolls to produce a 

variety of forms (e.g. curved profiles, cylinders, cones) ï this knowledge 

criteria only applies if learner has chosen skill 9.5  

K17  Describe the impo rtance of producing flanges on curved/cylindrical components 

ï this knowledge criteria only applies if learner has chosen skill 10.9  

K18  Describe the methods of drilling and finishing holes in sheet and stock 

materials (e.g. drills, reamers, countersinks, hole saws)  

K19  Describe the various types of files that are available; the cut of files for 

different applications; the importance of ensuring that file handles are safe and 

free from embedded foreign bodies  

K20  Describe the preparations and/or treatments that may need to be carried out 

on the materials before and after the cutting and shaping operations  

K21  Describe the purpose and use of joint sealing agents and anti -electrolysis 

barriers, and the precautions to be taken when using them  

K22  Describe the p roblems that can occur with the cutting, shaping and forming 

operations , and how these can be overcome  



 

Pearson BTEC Level 2 Diploma in  Aerospace and Aviation Engineering (Foundation Competence)  

Specification  ï Issu e 2 ï November 201 7 ©  Pearson Education Limited 201 7 
96  

Unit  11 :  Installing Aircraft 
Mechanical F asteners  

Level:  2  

Guided learning hours:   105  

 

Unit overview  

This unit of competence has been developed by emp loyers in the Aerospace and 

Aviation Sector and is part of an overall development programme designed to meet 

the requirements of the Sector, the published Apprenticeship Standard and 

Employer Occupational Brief.  

This unit of competence identifies the train ing and development required in order 

that the learner  can demonstrate that they are competent in being able to install  

aircraft mechanical fasteners. This will prepare them for entry into the engineering 

or manufacturing sectors, creating a progression be tween education and 

employment, or that will provide a basis for the development of additional skills and 

occupational competences in the working environment.  

They will be expected to prepare for the installation activities by obtaining all the 

necessary i nformation, documentation, tools and equipment required, and to plan 

how they intend to carry out the required installation activities and the sequence of 

operations they intend to use. They will be expected to select the appropriate 

equipment to use, base d on the types of fastener to be installed and the accuracy 

required.  

The mechanical fasteners to be installed will include devices such as hollow and 

solid rivets, threaded fasteners, anchor nuts, pins and other locking devices. They 

will need to use a ra nge of different techniques to prepare, install and check that 

the mechanical fasteners are installed to the required specification.  

During, and on completion of, the installation operations, they will be expected to 

check the quality of the workpiece, usi ng measuring equipment appropriate to the 

aspects being checked and tolerances to be achieved. They will need to be able to 

recognise installation defects, to take appropriate action to remedy any faults that 

occur and to ensure that the finished installat ion meets the drawing requirements. 

On completion of the installation activities, they will be expected to return all tools 

and equipment used to the correct locations, and to leave the work area in a safe 

and tidy condition.  

Their responsibilities will re quire them to comply with health and safety 

requirements and organisational policy and procedures for the installation activities 

undertaken. They will need to take account of any potential difficulties or problems 

that may arise with the installation acti vities, and to seek appropriate help and 

advice in determining and implementing a suitable solution. They will work under a 

high level of supervision, whilst taking responsibility for their own actions and for 

the quality and accuracy of the work that they  carry out.  
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Their underpinning knowledge will provide an understanding of their work, and will 

enable them to apply appropriate techniques, for the installation of the aircraft 

mechanical fasteners, safely. They will understand the fastener installation p rocess, 

and its application, and will know about the equipment, materials and consumables, 

to the required depth to provide a sound basis for carrying out the activities to the 

required specification.  

They will understand the safety precautions required wh en using aircraft 

mechanical fastener installation techniques, and when using hand and power tools. 

They will be required to demonstrate safe working practices throughout, and will 

understand the responsibility they owe to themselves and others in the work place.  

They will be able to apply the appropriate behaviours required in the workplace to 

meet the job profile and overall company objectives, such as strong work ethic, 

positive attitude, team player, dependability, responsibility, honesty, integrity , 

mot ivation and commitment.  

Specific unit requirements  

In order to prove their ability to combine different aircraft fastener installation 

operations, at least one of the assemblies produced must be of a significant nature, 

and must contain a minimum of  four  t ypes of the fastene rs listed in paragraph 2  of 

the Skills  section . 

Assessment requirements  

Assessment requirements for this unit are set down in the Aerospace and Aviation 

Assessment Strategy which can be found in Annexe A . These requirements have 

been dev eloped by employers for Aerospace and Aviation Engineering.  

Additional information  

Although all of the content and assessment requirements must be met in full 

employers can tailor the training outcomes to ensure that the content of the 

programme is specif ic to their requirements in terms of products, processes, 

procedures, tools, equipment, materials, documentation and information systems.  

This will allow each organisation to develop their own specific and tailored  training 

programme whilst meeting their o wn business requirements whilst at the same 

time ensuring that the overall generic content is to a high standard in terms of 

depth and breadth to enable progression and/or transferability to other employers .  
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Performance requirements  

The learner  must be  able to:  

P1 Work safely at all times, complying with health and safety legislation, 

regulations and  other relevant guidelines  

P2 Demonstrate the required behaviours in line with the job role and company 

objectives  

P3 Plan the installation of the mechanic al fasteners before they start the activity  

P4 Obtain the appropriate tools and equipment for the installation operations, and 

check that they are in a safe and usable condition  

P5 Assemble and secure the components, using the correct fastening devices and  

joining techniques  

P6 Measure and check that all dimensional and geometrical aspects of the 

component are to the specification  

P7 Check that the installation is complete, and that all components are free from 

damage  

P8 Deal promptly and effectively with p roblems within their control, and seek help 

and guidance from the relevant people if they have problems that they cannot 

resolve  

P9 Leave the work area in a safe and tidy condition on compl etion of the fitting 

activities  

 

Skills  

The learner  must be able t o:  

1.  Carry out all  of the following activities during the installation of the mechanical 

fasteners:  

1.1  adhere to procedures or systems in place for risk assessment, COSHH, 

personal protective equipment (PPE) and other relevant safety 

regulations  

1.2  check that all measuring equipment is within calibration date  

1.3  ensure that all power tool cables, extension leads or air supply hoses 

are in a serviceable condition and PAT tested  

1.4  return all tools and equipment to the correct location on completion of 

the insta llation activities  

 

2.  Install a range of mechanical fasteners, to include all  of the following:  

2.1  hollow rivets  

2.2  solid rivets  

2.3  threaded fasteners  

2.4  quick release fasteners  

Plus two  more from the following:  

2.5  collared fasteners  
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Skil ls  

The learner  must be able to:  

2.6  split pins  

2.7  pin clips  

2.8  wire locks  

2.9  anchor nuts  

2.10  Rivnuts  

2.11  NAPPY pins  

2.12  PIP/PIT pins  

2.13  other locking devices  

 

3.  Use both  of the following types of equipment:  

3.1  riveting guns (appropriate to rive t type)  

3.2  gr ipping pins and location dowels  

Plus two  more from the following:  

3.3  gauges (such as for intrusions)  

3.4  redline templates  

3.5  clamps  

3.6  dr ills and tools with attachments  

3.7  jigs  

 

4.  Use all  of the following installation methods and techni ques:  

4.1  countersinking  

4.2  solid rivet ing (single and double handed)  

4.3  through -hole  

4.4  milling rivets  

4.5  wire locking  

4.6  blind riveting  

 

5.  Make three  types of connection from:  

5.1  wet assembly  

5.2  panels  

5.3  structures  

5.4  dry assembly  

5.5  skins  

5. 6 repairs  
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Skills  

The learner  must be able to:  

6.  Use four  of the following to carry out appropriate checks during, and on 

completion of, the installation activities:  

6.1  rule s 

6.2  feeler gauges  

6.3  squares  

6.4  bore/hole gauges  

6.5  callipers  

6.6  radius/ profile gauges  

6.7  protractors  

6.8  dial test indicators (DTI)  

6.9  micrometers  

6.10  torque wrenches/gauges  

6.11  Verniers  

6.12  rivet intrusion gauges  

6.13  slip gauges  

 

7.  Install aircraft mechanical fasteners to comply with all  of the following 

requirements:  

7.1  all components are correctly assembled and aligned, in accordance with 

the specification  

7.2  overall dimensions are within specification tolerances  

7.3  assemblies meet appropriate geometric tolerances (such as square, 

straight, a ngles free from twists )  

7.4  where appropriate, pitches of rivets/fasteners meet specification 

requirements  

7.5  completed assemblies have secure and firm joints, and are clean and 

free from burrs/flash, deformation or cracking  

 

Knowledge and understanding  

The learner must :  

K1 Describe the hazards associated with installing aircraft mechanical fasteners, 

and with the tools and equipment used (e.g. use of power tools, trailing leads 

or hoses, damaged or badly maintained tools and equipment), and how they 

can be minimised  

K2 Expla in the importance of working to the installation instructions and 

appropriate specifications  

K3 Explain the implications if the correct and specified fastener is not fitted to the 

component and the impact this could have on the business  
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Knowledge and u nderstanding  

The learner must :  

K4 Describe the process for the control of materials, and the need for component control 

and quarantine  

K5 Explain the methods of identifying the mechanical fasteners to be used (e.g. material 

identification systems, codes used and grain flow indicators)  

K6 Explain why they must obtain design approval before removing and replacing faulty 

fasteners  

K7 Describe the purpose and use of joint sealing agents and anti -electrolysis barriers, and 

the precautions to be taken when usin g them  

K8 Explain  the regulations concerning electrical bonding and anti -electrolysis barriers  

K9 Explain the various types and range of screwed fasteners used on aircraft fittings, and 

the methods of installing them  

K10  Explain the types and applications of aircraft rivets, and the advantages of hollow rivets 

over solid rivets  

K11  Explain the reasons for using screw fastenings rather than rivets  

K12  Describe the purpose and use of a countersink cage  

K13  Describe the various locking devices used with fasten ings  

K14  Describe the purpose and use of locating dowels, gripping pins and gauges, when 

carrying out fastening operations  

K15  Describe the procedures to be adopted when removing rivets and other fasteners  

K16  Explain the term 'quilting', its occurrence an d avoidance  

K17  Describe bolt break -offs, and where they occur  

K18  Explain how to check that riveting guns, power tools and attachments are in a safe and 

usable condition, and the action to be taken in the event of identifying defective 

equipment  

K19  Descr ibe the types of gauges used to measure angles, depths, countersinks and torque  

K20  Describe how and why tools are calibrated, and how to check that the tools they are 

using are within calibration dates  

K21  Explain the importance of conducting the necessar y checks to ensure the accuracy and 

quality of the installations produced  

K22  Describe the problems that can occur with the installation of the mechanical fasteners, 

and how these can be overcome  



 

Pearson BTEC Level 2 Diploma in  Aerospace and Aviation Engineering (Foundation Competence)  

Specification  ï Issu e 2 ï November 201 7 ©  Pearson Education Limited 201 7 
102  

Unit  12 :  Producing Aircraft 
Detail A ssemblies  

Level :  2  

Gui ded learning hours:   140  

 

Unit overview  

This unit of competence has been developed by employers in the Aerospace and 

Aviation Sector and is part of an overall development programme designed to meet 

the requirements of the Sector, the published Apprenticesh ip Standard and 

Employer Occupational Brief.  

This unit of competence identifies the training and development required in order 

that the learner  can demonstrate that they are competent in being able to 

assemble components to pro duce aircraft detail assembli es. This  will prepare them 

for entry into the engineering or manufacturing sector, creating a progression 

between education and employment, or will provide a basis for the development of 

additional skills and occupational competences in the working environ ment.  

They will be expected to prepare for the assembly activities by obtaining all the 

necessary information, documentation, tools and equipment required, and to plan 

how they intend to carry out the required assembly activities and the sequence of 

operat ions they intend to use. They will be expected to select the appropriate 

equipment to use, based on the assembly operations to be carried out and the 

accuracy required.  

In carrying out the assembly operations, they will be required to follow laid -down 

proc edures and specific assembly techniques, in order to assemble the various 

components into detail assemblies. They will need to produce a range of 

assemblies, which could include stringers, frames, panels, trays, skins, ribs, tanks 

and other small assemblie s, as appropriate.  

During, and on completion of, the assembly operations, they will be expected to 

check the quality of the assembly, using measuring equipment appropriate to the 

aspects being checked and tolerances to be achieved. They will need to be abl e to 

recognise assembly defects, to take appropriate action to remedy any faults that 

occur and to ensure that the finished assembly is within the drawing requirements. 

On completion of the assembly activities, they will be expected to return all tools 

and  equipment used to the correct locations, and to leave the work area in a safe 

and tidy condition.  

Their responsibilities will require them to comply with health and safety 

requirements and organisational policy and procedures for the aircraft detail 

assem bly activities undertaken. They will need to take account of any potential 

difficulties or problems that may arise with the assembly activities, and to seek 

appropriate help and advice in determining and implementing a suitable solution. 

They will work und er a high level of supervision, whilst taking responsibility for their 

own actions and for the quality and accuracy of the work that they carry out.  
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Their underpinning knowledge will provide an understanding of their work, and will 

enable them to apply ap propriate aircraft detail assembly techniques safely. They 

will understand the aircraft detail assembly process, and its application, and will 

know about the equipment, materials and consumables, to the required depth to 

provide a sound basis for carrying out the activities to the required specification.  

They will understand the safety precautions required when using aircraft detail 

assembly techniques, and when using hand tools, power tools and machines. They 

will be required to demonstrate safe working pr actices throughout, and will 

understand the responsibility they owe to themselves and others in the workplace.  

They will be able to apply the appropriate behaviours required in the workplace to 

meet the job profile and overall company objectives, such as s trong work ethic, 

positive attitude, team player, dependability, responsibility, honesty, integrity , 

motivation and commitment.  

Specific unit requirements  

In order to prove their ability to combine different aircraft detail assembly 

operations, at least on e of the assemblies produced must be of a significant nature, 

and must contain a minimum of four  of the componen ts listed in paragraph 2  of 

the Skills  section . 

Assessment requirements  

Assessment requirements for this unit are set down in the Aerospace and Aviation 

Assessment Strategy which can be found in Annexe A . These requirements have 

been developed by employers for Aerospace and Aviation Engineering.  

Additional information  

Although all of the content and assessment requirements must be met in full 

emp loyers can tailor the training outcomes to ensure that the content of the 

programme is specific to their requirements in terms of products, processes, 

procedures, tools, equipment, materials, documentation and information systems.  

This will allow each orga nisation to develop their own specific and tailored  training 

programme whilst meeting their own business requirements whilst at the same 

time ensuring that the overall generic content is to a high standard in terms of 

depth and breadth to enable progressio n and/or tran sferability to other employers.  
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Performance requirements  

The learner  must be able to:  

P1 Work safely at all times, complying with health and safety legislation, 

regulations and other relevant guidelines  

P2 Demonstrate the required behavio urs in line with the job role and company 

objectives  

P3 Plan the aircraft detail assembly activities before they start them  

P4 Obtain the appropriate tools and equipment for the aircraft detail assembly 

operations, and check that they are in a safe and usa ble condition  

P5 Obtain the specified components and check that they are in a usable condition  

P6 Use the appropriate methods and techniques to assemble the components in 

their correct positions  

P7 Secure the components using the specified connectors and s ecuring devices  

P8 Measure and check that all dimensional and geometrical aspects of the 

component are to the specification  

P9 Check the completed assembly to ensure that all operations have been 

completed and that the finished assembly meets the required specification  

P10 Deal promptly and effectively with problems within their control, and seek help 

and guidance from the relevant people if they have problems that they cannot 

resolve  

P11 Leave the work area in a safe and tidy condition on compl etion of the  fitting 

activities  

 

Skills  

The learner  must be able to:  

1.  Carry out all of the following activities during assembly:  

1.1  adhere to procedures or systems in place for risk assessment, COSHH, 

personal protective equipment (PPE) and other relevant safety 

regulations  

1.2  check that all tools, test and measuring equipment are within 

calibration date and PAT tested  

1.3  ensure that all power tool cables, extension leads or air supply hoses 

are in a serviceable condition  

1.4  return all tools and equipment to th e correct location on completion of 

the a ssembly activities  
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Skills  

The learner  must be able to:  

2.  Produce aircraft detail assemblies, which includes seven  of the following 

components:  

2.1  skins  

2.2  frames  

2.3  trays  

2.4  jumper braids, bonding clips, ea rthing straps  

2.5  stringers  

2.6  ribs  

2.7  angles  

2.8  cleats  

2.9  panels  

2.10  pipes, unions and joints  

2.11  aircraft general supplies  

2.12  tanks  

2.13  brackets  

2.14  other small assemblies, as applicable  

 

3.  Apply all  of the following assembly methods and tech niques:  

3.1  drilling and riveting  

3.2  ensuring that correct part numbers are used  

3.3  applying sealants/adhesives  

3.4  electrical bonding of components  

3.5  ensuring that correct hand of components is used (left or right handed)  

3.6  positioning and aligning components in line with drawing requirements  

3.7  securing components using mechanical fasteners and threaded devices  

3.8  applying bolt locking methods (such as split pins, wire locking, lock 

nuts, stiff nuts)  

 

4.  Carry out quality and accuracy checks which  include all  of the following:  

4.1  freedom from damage  

4.2  electrical bonding and continuity  

4.3  torque loading checks  
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Skills  

The learner  must be able to:  

5.  Produce assemblies which comply with all  of the following:  

5.1  all components are correctly as sembled, positioned and aligned in 

accordance with the specification  

5.2  overall dimensions are within specification tolerances  

5.3  assemblies meet appropriate geometric tolerances (such as square, 

straight, a ngles free from twists)  

5.4  where appropriate, pitches of rivets/fasteners meet specification 

requirements  

5.5  completed assemblies have secure and firm joints, and are clean and 

free from burrs /flash, deformation or cracking  

 

Knowledge and understanding  

The learner must :  

K1 Describe the specific saf ety precautions to be taken whilst carrying out the 

detail assembly operations (including any specific legislation, regulations or 

codes of practice relating to the activities, equipment or materials)  

K2 Describe the hazards associated with producing aircr aft detail assemblies, and 

with the tools and equipment used (such as use of power tools, trailing leads 

or hoses, damaged or badly maintained tools and equipment), and how they 

can be minimised  

K3 Explain the importance of working to the assembly instruct ions and 

appropriate specifications  

K4 Explain the importance of identifying the components to be used (e.g. 

component identification systems, codes used and component orientation 

indicators)  

K5 Describe the preparations to be undertaken on the components prior to fitting 

them into the assembly  

K6 Describe the assembly methods and procedures to be used, and the 

importance of adhering to these procedures  

K7 Describe the methods used to hold the components in their correct position 

prior to securing them with  the appropriate fasteners  

K8 Describe the various mechanical fasteners that will be used, and their method 

of installation (including open and blind rivets, threaded fasteners, special 

securing devices)  

K9 Describe the importance of using the specified fa steners for the particular 

assembly, and why they must not use substitutes  

K10  Explain what to do if the components or fastening devices are not assembled 

correctly, are damaged, or have other faults  

K11  Explain why they must obtain design approval before removing and replacing 

faulty fasteners  
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Knowledge and understanding  

The learner must :  

K12  Describe the application of sealants and adhesives within the assembly 

activities, and the precautions that must be taken when working with the 

various adhesives and sealants  

K13  Describe the purpose and use of joint sealing agents and anti -electrolysis 

barriers, and the precautions to be taken when using them  

K14  Describe the quality control procedures to be followed during the assembly 

operations  

K15  Explain the importance of conducting the necessary checks to ensure the 

accuracy and quality of the assemblies produced  

K16  Explain how and why tools are calibrated, and how to check that the tools they 

are using are within calibration dates  

K17  Explain the importance  of using all tools in the correct manner and within their 

permitted operating range  

K18  Explain the importance of ensuring that the completed assembly is free from 

dirt, swarf and foreign objects  

K19  Describe the problems that can occur with the detail as sembly operations, and 

how these can be overcome  



 

Pearson BTEC Level 2 Diploma in  Aerospace and Aviation Engineering (Foundation Competence)  

Specification  ï Issu e 2 ï November 201 7 ©  Pearson Education Limited 201 7 
108  

Unit  13 :  Preparing  and using 
Lathes for Turning 
Operations  

Level :  2  

Guided learning hours:   140  

 

Unit overview  

This unit of competence has been developed by employers in the Aerospace and 

Aviation Sector a nd is part of an overall development programme designed to meet 

the requirements of the Sector, the published Apprenticeship Standard and 

Employer Occupational Brief.  

This unit of competence identifies the training and development required in order 

that th e learner  can demonstrate that they are competent in being able to prepare 

and use lathes for turning operations . This will prepare them for entry into the 

engineering or manufacturing sectors, creating a progression between education 

and employment, or th at will provide a basis for the development of additional skills 

and occupational competences in the working environment.  

The turning operations may be carried out on machines such as centre lathes, 

capstan or turret lathes, automatic or other specific tur ning machines. They will be 

expected to prepare for the turning activities by obtaining all the necessary 

information, documentation, tools and equipment required, and to plan how they 

intend to carry out the required turning activities and the sequence of  operations 

they intend to use.  

They will be required to prepare for the turning activities by mounting, positioning 

and correctly setting a range of workholding devices, to mount the workpiece and 

cutting tools and to set and use cutting feeds/speeds and techniques appropriate to 

the type of material, tooling, workpiece rigidity and operations being performed. 

They will be expected to produce components that combine a number of different 

features, such as parallel, stepped and tapered diameters, drilled, b ored and 

reamed holes, internal and external threads, and special forms/profiles.  

During, and on completion of, the turning operations, they will be expected to 

check the quality of the workpiece, using measuring equipment appropriate to the 

aspects being checked and the tolerances to be achieved. They will need to be able 

to recognise turning defects, to take appropriate action to remedy any faults that 

occur and to ensure that the finished workpiece is within the drawing requirements. 

On completion of the  turning activities, they will be expected to remove all cutting 

tools and workholding devices, and to leave the machine and work area in a safe 

and tidy condition.  

Their responsibilities will require them to comply with health and safety 

requirements and organisational policy and procedures for the turning activities 

undertaken. They will need to take account of any potential difficulties or problems 

that may arise with the turning activities, and to seek appropriate help and advice 

in determining and im plementing a suitable solution.  
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They will work under a high level of supervision, whilst taking responsibility for their 

own actions and for the quality and accuracy of the work that they produce.  

Their underpinning knowledge will provide an understanding o f their work, and will 

enable them to apply appropriate turning techniques safely. They will understand 

the turning process, and its application, and will know about the equipment, 

materials and consumables, to the required depth to provide a sound basis f or 

carrying out the activities to the required specification.  

They will understand the safety precautions required when working with the lathe, 

and with its associated tools and equipment. They will be required to demonstrate 

safe working practices through out, and will understand the responsibility they owe 

to themselves and others in the workplace.  

They will be able to apply the appropriate behaviours required in the workplace to 

meet the job profile and overall company objectives, such as strong work ethi c, 

positive attitude, team player, dependability, responsibility, honesty, integrity , 

motivation and commitment.  

Specific unit requirements  

In order to prove their ability to combine different turning operations, at least one 

of the machined components pro duced must be of a significant nature, and must 

have a minimum of six of the features listed in paragraph 5  of the Skills  section . 

Assessment requirements  

Assessment requirements for this unit are set down in the Aerospace and Aviation 

Assessment Strategy which can be found in Annexe A . These requirements have 

been developed by employers for Aerospace and Aviation Engineering.  

Additional information  

Although all of the content and assessment requirements must be met in full 

employers can tailor the trainin g outcomes to ensure that the content of the 

programme is specific to their requirements in terms of products, processes, 

procedures, tools, equipment, materials, documentation and information systems.  

This will allow each organisation to develop their own  specific and tailored  training 

programme whilst meeting their own business requirements whilst at the same 

time ensuring that the overall generic content is to a high standard in terms of 

depth and breadth to enable progression and/or transferability to o ther employers.  
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Performance requirements  

The learner  must be able to:  

P1 Work safely at all times, complying with health and safety legislation, 

regulations and other relevant guidelines  

P2 Demonstrate the required behaviours in line with the job role and company 

objectives  

P3 Plan the machining activities before they start them  

P4 Obtain and prepare the appropriate materials, tools and equipment  

P5 Mount and set the required workholding devices, workpiece and cutting tools  

P6 Set and adjust the machine  tool speeds and feeds to achieve the component 

specification  

P7 Use the machine tool controls safely and correctly, in line with operational 

procedures  

P8 Measure and check that all dimensional and geometrical aspects of the 

component are to the specifica tion  

P9 Deal promptly and effectively with problems within their control, and seek help 

and guidance from the relevant people if they have problems that they cannot 

resolve  

P10 Shut down the equipment to a safe condition on completion of the machining 

acti vities  

 

Skills  

The learner must be able to:  

1.  Ensure that they apply all  of the following checks and practices at all times 

during the turning activities:  

1.1  adhere to procedures or systems in place for risk assessment, COSHH, 

personal protective equip ment (PPE) and other relevant safety regulations  

1.2  machine guards are in place and are correctly adjusted  

1.3  components are held securely (without damage or distortion)  

1.4  cutting tools are maintained in a suitable/safe condition  

1.5  make sure the work  area is maintained and left in a safe and tidy condition  

 

2.  Machine components made from two  of the following types of material:  

2.1  low carbon/mild steel  

2.2  cast iron  

2.3  plastic/nylon/composite  

2.4  high carbon steel  

2.5  brass/brass alloys  

2.6  aluminiu m/aluminium alloys  

2.7  other specific material  
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Skills  

The learner must be able to:  

3.  Mount, secure and machine components using three  of the following 

workholding devices:  

3.1  three - jaw chucks with hard jaws  

3.2  drive plate and centres  

3.3  magnetic or  pneumatic devices  

3.4  three - jaw chucks with soft jaws  

3.5  fixtures  

3.6  fixed steadies or travelling steadies  

3.7  four - jaw chucks  

3.8  faceplates  

3.9  special purpose workholding devices (such as wax chucks)  

3.10  collet chucks  

 

4.  Mount and use eight  of the  following types of tool:  

4.1  turning  

4.2  knurling  

4.3  recessing/grooving  

4.4  twist/core dril ls 

4.5  thread forming tools  

4.6  facing  

4.7  parting off  

4.8  chamfering  

4.9  reamer  

4.10  dies  

4.11  boring  

4.12  forming  

4.13  centre drills  

4.14  taps  

 

5.  Produce machi ned components which combine different operations and have 

features that cover all  of the following:  

5.1  flat faces  

5.2  stepped diameters  

5.3  drilled holes  
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Skills  

The learner must be able to:  

5.4  chamfers  

5.5  parallel diameters  

5.6  tapered diameters  

5. 7 reamed holes  

5.8  grooves/undercuts  

Plus four  more of the following:  

5.9  bored holes  

5.10  internal threads  

5.11  eccentric diameters  

5.12  knurls or special finishes  

5.13  profile forms  

5.14  external threads  

5.15  parting off  

 

6.  Carry out the necessary chec ks for accuracy, to include all  of the following:  

6.1  external diameters  

6.2  bore/hole size/fit  

6.3  surface finish  

6.4  parallelism  

6.5  angle/taper  

6.6  linear dimen sions (such as lengths, depths)  

6.7  grooves/undercuts (su ch as position, width, depth)  

Plus t wo  more of the following:  

6.8  internal diameters   

6.9  concentricity  

6.10  eccentricity  

6.11  ovality  

6.12  thread fit  

 

7.  Use all  of the following measuring equipment during the machining and 

checking activities:  

7.1  external micrometers  

7.2  dial test indica tors (DTI)  

7.3  Vernier/digital/dial callipers  

7.4  surface finish equipment (such as comparison plates, machines)  
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Skills  

The learner must be able to:  

Plus four  more of the following  

7.5  rules  

7.6  bore/hole gauges  

7.7  internal micrometers  

7.8  thread gau ges (such as ring, plug, profile)  

7.9  depth micrometers  

7.10  plug gauges  

7.11  depth Verniers  

7.12  radius/profile gauges  

7.13  slip gauges  

7.14  protractors  

7.15  coordinate measuring machine (CMM)  

 

8.  Produce components to all  of the following quality and ac curacy standards, as 

applicable to the operation:  

8.1  components to be free from false tool cuts, burrs and sharp edges  

8.2  general dimensional tolerance +/ -  0.25mm or +/ -  0.010ò 

8.3  there must be one or more specific dimensional tolerances within +/ -  

0.1m m or +/ -  0.004ò 

8.4  surface finish 63 µin or 1.6 µm  

8.5  reamed holes within H8  

8.6  screw threads BS medium fit  

8.7  angles within +/ -  0.5 deg ree  
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Knowledge and understanding  

The learner must :  

K1 Describe the hazards associated with the turning operations (e.g. 

revolving/moving parts of machinery, airborne and hot metal particles, sharp 

cutting tools and burrs and sharp edges on component), and how they can be 

minimised  

K2 Define the safety mechanisms on the machine (e.g. emergency stop buttons, 

emergency t readle brakes), and the procedure for checking that they function 

correctly  

K3 Explain the correct operation of the machine controls  in both hand and power 

modes  

K4 Describe how to stop the machine in both norma l and emergency situations 

and the procedure for restarting after an emergency  

K5 Describe the process for planning and preparing to carry out the machining 

operations (e.g. obtaining the component drawing, determining the machines 

required, selecting materials, selecting workholding methods and devi ces, 

selecting cutting tools, determining a suitable sequence of operations, 

determining quality checks to be  made and equipment to be used)  

K6 Define the main features of the lathe and the accessories that can be used 

(e.g. saddle, capstan/turret head, co mpound slide, tailstock, taper turning 

attachments, profile attachments, fixed and travelling steadies)  

K7 Explain the importance of positioning and securing workholding devices to the 

machine spindle, and the checks to be made (e.g. ensuring that all 

seat ing/location faces are clean and undamaged, that (where appropriate) the 

workholding device location marks are lined up with those on the machine 

spindle, and checking that all bolts, cam locks or other securing devices are 

tightened securely)  

K8 Describe the effects of clamping the workpiece in a chuck/workholding device, 

and how this can cause damage or distortion in the finished components  

K9 Define the various turning operations that can be performed, and the shapes 

and types of tooling that can be used  (such as solid high -speed tooling, brazed 

tip tooling, interchangeable tipped tooling)  

K10  Describe different methods of mounting and securing the cutting tools in the 

tool holding devices (e.g. front or rear tools posts; mounting drills in chucks or 

by t he use of morse taper sockets )  

K11  Explain the importance of ensuring that the tool is at the correct centre height 

and that tool overhang is kept to a minimum  

K12 Describe the process for checking that cutting tools are in a safe and usable 

condition and how to handle and store tools safely/correctly  

K13 Define the effects of backlash in machine slides and screws, and how this can 

be overcome  
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Knowledge and understanding  

The learner must :  

K14 Describe the techniques of taking trial cuts and checking dim ensional accuracy; 

the application of roughing and finishing cuts, and the effect on tool life, 

surface finish and dimensional accuracy  

K15 Define the factors that affect the selection of cutting feeds and speeds, and the 

depth of cut that can be taken (e. g. type of material, type of tool used, size of 

material, operations being performed, workholding method/security of 

workpiece, condition of machine, finish and tolerance required)  

K16 Explain the importance of the application of cutting fluids and compoun ds with 

regard to a range of different materials, and why some materials do not 

require cutting fluids to be used  

K17 Define the checks to be carried out on the components before removing them 

from the machine, and the equipment that will need to be used ( including 

micrometers, verniers and surface texture comparison methods)  

K18 Describe the process for checking that the measuring equipment is within 

current calibration dates and that the instruments are correctly zeroed; 

measuring internal and external di mensions (e.g. lengths, diameters, depths, 

slots, hole positions, angles, profiles); measuring geometric features (e.g. 

flatness, squareness, parallelism, concentricity, ovality); how to check surface 

finish (e.g. by using comparison blocks or instruments)  

K19 Describe the problems that can occur with the turning activities (e.g. defects 

caused by incorrectly ground tools, inappropriate feeds/speeds, damage by 

workholding devices), and how these can be overcome  
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Unit  14 :  Preparing and using 
Milling M achine s 

Level :  2  

Guided learning hours:   140  

 

Unit overview  

This unit of competence has been developed by employers in the Aerospace and 

Aviation Sector and is part of an overall development programme designed to meet 

the requirements of the Sector, the publishe d Apprenticeship Standard and 

Employer Occupational Brief.  

This unit of competence identifies the training and development required in order 

that the learner  can demonstrate that they are competent in being able to prepare 

and use milling machines . This  wi ll prepare them for entry into the engineering or 

manufacturing sectors, creating a progression between education and employment, 

or that will provide a basis for the development of additional skills and occupational 

competences in the working environment.  

The milling operations may be carried out on equipment such as horizontal, vertical 

or universal milling machines. They will be expected to prepare for the machining 

activities by obtaining all the necessary information, documentation, tools and 

equipment  required, and to plan how they intend to carry out the required milling 

activities and the sequence of operations they intend to use.  

They will be required to prepare for the milling activities by mounting, positioning 

and correctly setting a range of wor kholding devices, to mount the workpiece and 

cutting tools and to set and use cutting feeds/speeds and techniques appropriate to 

the type of material, tooling, workpiece rigidity and operations being performed. 

They will be expected to produce components t hat combine a number of different 

features, such as flat faces, parallel faces, faces square to each other, angular 

faces, steps, open and enclosed slots, drilled, bored and reamed holes, internal 

threads, and special forms/profiles.  

During, and on complet ion of, the milling operations, they will be expected to check 

the quality of the workpiece, using measuring equipment appropriate to the aspects 

being checked and the tolerances to be achieved. They will need to be able to 

recognise milling defects, to ta ke appropriate action to remedy any faults that occur 

and to ensure that the finished workpiece is within the drawing requirements. On 

completion of the machining activities, they will be expected to remove cutters and 

workholding devices, and to leave the  milling machine and work area in a safe and 

tidy condition.  

Their responsibilities will require them to comply with health and safety 

requirements and organisational policy and procedures for the  milling activities 

undertaken. They will need to take accou nt of any potential difficulties or problems 

that may arise with the milling activities, and to seek appropriate help and advice in 

determining and im plementing a suitable solution.  
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They will work under a high level of supervision, whilst taking responsib ility for their 

own actions and for the quality and accuracy of the work that they carry out.  

Their underpinning knowledge will provide an understanding of their work, and will 

enable them to apply appropriate milling techniques safely. They will understan d 

the milling process, and its application, and will know about the equipment, 

materials and consumables, to the required depth to provide a sound basis for 

carrying out the activities to the required specification.  

They will understand the safety precauti ons required when working with the milling 

machine, and with its associated tools and equipment. They will be required to 

demonstrate safe working practices throughout, and will understand the 

responsibility they owe to themselves and others in the workpla ce.  

They will be able to apply the appropriate behaviours required in the workplace to 

meet the job profile and overall company objectives, such as strong work ethic, 

positive attitude, team player, dependability, responsibility, honesty, integrity,  

motiva tion and commitment.  

Specific unit requirements  

In order to prove their ability to combine different milling features, at least one of 

the components produced must be of a significant nature, and must have a 

minimum of five  of the features listed in paragr aph 5  of the Skills  section . 

Assessment requirements  

Assessment requirements for this unit are set down in the Aerospace and Aviation 

Assessment Strategy which can be found in Annexe A . These requirements have 

been developed by employers for Aerospace and Aviation Engineering.  

Additional information  

Although all of the content and assessment requirements must be met in full 

employers can tailor the training outcomes to ensure that the content of the 

programme is specific to their requirements in terms of p roducts, processes, 

procedures, tools, equipment, materials, documentation and information systems.  

This will allow each organisation to develop their own specific and tailored  training 

programme whilst meeting their own business requirements whilst at the  same 

time ensuring that the overall generic content is to a high standard in terms of 

depth and breadth to enable progression and/or transferability to other employer s.  
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Performance requirements  

The learner  must be able to:  

P1 Work safely at all times,  complying with health and safety legislation, 

regulations and other relevant guidelines  

P2 Demonstrate the required behaviours in line with the job role and company 

objectives   

P3 Plan the machining activities before they start them  

P4 Obtain and prepare the appropriate materials, tools and equipment  

P5 Mount and set the required workholding devices, workpiece and cutting tools  

P6 Set and adjust the machine tool speeds and feeds to achieve the component 

specification  

P7 Use the machine tool controls safely  and correctly, in line with operational 

procedures  

P8 Measure and check that all dimensional and geometrical aspects of the 

component are to the specification  

P9 Deal promptly and effectively with problems within their control, and seek help 

and guidance from the relevant people if they have problems that they cannot 

resolve  

P10 Shut down the equipment to a safe condition on completion of the machining 

activities  

 

Skills  

The learner must be able to:  

1.  Ensure that they apply all of the following checks a nd practices at all times 

during the machining activities:  

1.1  adhere to procedures or systems in place for risk assessment, COSHH, 

personal protective equipment (PPE) and other relevant safety 

regulations  

1.2  machine guards are in place and correctly adju sted  

1.3  components are held securely (without damage or distortion)  

1.4  cutting tools are maintained in a suitable/safe condition  

1.5  make sure the work area is maintained and left in a safe and tidy 

condition  

 

2.  Machine components made from two  of the f ollowing types of material:  

2.1  low carbon/mild stee l 

2.2  cast iron  

2.3  plastic/nylon/composite  

2.4  high carbon stee l 

2.5  brass/brass alloys  
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Skills  

The learner must be able to:  

2.6  aluminium/aluminium alloys  

2.7  other specific material  

 

3.  Mount, secu re and machine components, using two  of the following 

workholding devices:  

3.1  fixed vice  

3.2  di rect clamping to machine table  

3.3  magnetic or pneumatic devices  

3.4  swivel or universal vice  

3.5  angle plates  

3.6  chucks  

3.7  fixtures  

3.8  vee block and clamp s  

3.9  indexing device  

 

4.  Mount and use four  of the following type s of milling cutters/tools :  

4.1  face mill s  

4.2  slot cutters  

4.3  twist/core drills  

4.4  slab/cylindrical cutters  

4.5  slitting saws  

4.6  reamers  

4.7  end mills  

4.8  vee cutters  

4.9  boring bars  

4.10  slot drills  

4.11  other form cutters  

4.12  taps  

4.13  side and face cutters  

 

5.  Produce machined components that combine different operations and have 

features that cover all of the following:  

5.1  flat faces  

5.2  parallel faces  

5.3  open ended slots  
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Ski lls  

The learner must be able to:  

5.4  square faces  

5.5  steps/shoulders  

5.6  enclosed slots  

Plus two  more of the following:  

5.7  angular faces  

5.8  drilled holes  

5.9  bored holes  

5.10  indexed or rotated forms  

5.11  recesses  

5.12  tee slots  

5.13  profile forms (su ch as vee, concave, convex, gear forms, serrations, 

special forms)  

 

6.  Carry out the necessary checks for accuracy, to include all  of the following:  

6.1  linear dime nsions  

6.2  surface finish  

6.3  depths  

6.4  slots (such as position, width, depth)  

6.5  flatness  

6.6  angles (where appropriate)  

6.7  squareness  

6.8  ho le size/fit (where appropriate)  

 

7.  Use the following measuring equipment during the machining and checking 

activities:  

7.1  external micrometers  

7.2  dial test indicators (DTI)  

7.3  Vernier/digital/dial ca llipers  

7.4  surface finish equipment (such as comparison plates, machines)  

Plus four  more of the following  

7.5  rules  

7.6  feeler gauges  

7.7  squares  

7.8  bore/hole gauges  

7.9  internal micrometers  
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Skills  

The learner must be able to:  

7.10  slip gauges  

7.11  depth micrometers  

7.12  radius/profile gauges  

7.13  depth Vernie rs  

7.14  protractors  

7.15  coordinate measuring machine (CMM)  

 

8.  Produce components to all  of the following quality and accuracy standards, as 

applicable to the operation:  

8.1  components to be fr ee from false tool cuts, burrs and sharp edges  

8.2  general dimensional tolerance +/ -  0.25mm or +/ -  0.010ò 

8.3  there must be one or more specific dimensional tolerances within +/ -  

0.1mm or +/ -  0.004ò 

8.4  flatness and squareness within 0.125mm per 25mm or 0. 005ò per inch 

8.5  reamed holes within H8  

8.6  surface finish 63 µin or 1.6 µm  

8.7  angles within +/ -  1 degree  

 

Knowledge and understanding  

The learner must :  

K1 Describe the hazards associated with the milling operations (e.g. 

revolving/moving parts of machi nery, airborne and hot metal particles, sharp 

cutting tools and burrs and sharp edges on component), and how they can be 

minimised  

K2 Define the safety mechanisms on the machine (e.g. emergency stop buttons, 

emergency brakes), and the procedure for checkin g that they function 

correctly  

K3 Explain the correct operation of the machine control s in both hand and power 

modes  

K4 Describe how to stop the machine in both normal and emergency situations, 

and the procedure for restarting after an emergency  

K5 Describ e the process for planning and preparing to carry out the machining 

operations (e.g. obtaining the component drawing, determining the machines 

required, selecting materials, selecting workholding methods and devices, 

selecting cutting tools, determining a suitable sequence of operations, 

determining quality checks to be made and equipment to be used)  

K6 Define the main features of the milling machine, and the accessories that can 

be used (such as vertical heads, index ing devices)  
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Knowledge and understand ing  

The learner must :  

K7 Explain the importance of positioning and securing workholding devices to the 

machine table, and the checks to be made (e.g. ensuring all seating/location 

faces are clean and undamaged, ensuring that the device is suitably aligned  

using instruments or tenons, as appropriate, and checking that all bolts or 

other securing devices are tightened securely)  

K8 Describe the effects of clamping the workpiece in a vice or other workholding 

device, and how this can cause damage or distortion  in the finished 

components  

K9 Define the various milling operations that can be performed, and the types of 

cutters that are used (e.g. face mills, slab/cylindrical cutters, side and face 

cutters, end mills, slot drills, form cutters, twist drills)  

K10  Describe different methods of mounting and securing the cutting tools in the 

tool holding devices and to the machine spindle (e.g. face mills on stub arbors 

or direct to the machine spindle; slab mills/cylindrical cutters and side and face 

cutters on long ar bors; end mills and slot drills in collet chucks; mounting drills 

in chucks or by the use of morse taper sockets)  

K11 Explain how to position the workpiece in relation to the milling cutters to give 

conventional or climb milling conditions  

K12 Describe the  process for checking that the milling cutters are in a safe and 

usable condition, and how to handle and store cutters safely  

K13 Define the effects of backlash in machine slides and screws, and how this can 

be overcome  

K14 Describe the techniques of takin g trial cuts and checking dimensional accuracy; 

the application of roughing and finishing cuts and the effect on tool life, surface 

finish and dimensional accuracy  

K15 Define the factors that affect the selection of cutting feeds and speeds, and the 

depth of cut that can be taken (e.g. type of material, type of tool used, 

operations being performed, workholding method/security of workpiece, 

condition of machine, finish and tolerance required)  

K16 Explain the importance of the application of cutting fluids a nd compounds with 

regard to a range of different materials, and why some materials do not 

require cutting fluids to be used  

K17 Define the checks to be carried out on the components before removing them 

from the machine, and the equipment that will need to  be used (including 

micrometers, verniers and surface texture comparison methods)  

K18 Describe the process for checking that the measuring equipment is within 

current calibration dates and that the instruments are correctly zeroed; 

measuring linear dimensi ons (e.g. lengths, depths, slots, positions, angles, 

profiles); measuring geometric features (e.g. flatness, squareness, 

parallelism); how to check surface finish (e.g. by using comparison blocks or 

instruments)  

K19 Describe the problems that can occur wit h the milling activities (such as 

defects caused by worn cutters, inappropriate feeds/speeds, damage by 

workhold ing devices), and how these can be overcome  
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Unit  15 :  Preparing and Proving 
CNC Machine Tool 
Programs  

Level :  2  

Guided learning hours:   140  

 

Uni t overview  

This unit of competence has been developed by employers in the Aerospace and 

Aviation Sector and is part of an overall development programme designed to meet 

the requirements of the Sector, the published Apprenticeship Standard and 

Employer Occu pational Brief.  

This unit of competence identifies the training and development required in order 

that the learner  can demonstrate that they are competent in being able to prepare 

and prove CNC machine tool programs . This  will prepare them for entry into t he 

engineering or manufacturing sectors, creating a progression between education 

and employment, or that will provide a basis for the development of additional skills 

and occupational competencies in the working environment.  

They will be required to produ ce the component program, using manual data input 

or by use of a remote computer, saving the prepared program on to a storage 

device or by downloading it into the machine controller from the computer.  

They will be expected to prepare part programs, using o perational sequences and 

machining techniques that avoid unnecessary tool/cutter movements or tool 

changes, and to use repetitive programs and canned cycles, to reduce program size 

and input time. They will prepare component programs that combine a number of 

different operations, such as parallel, stepped and tapered diameters, drilled, bored 

and reamed holes, internal and external threads, flat, square and parallel faces, 

angular faces, slots and recesses, special forms and profiles.  

They will need to chec k the program using single block run and program edit 

facilities. They will also be required to adjust the machine tool equipment and 

program, following proving/editing procedures, to achieve component specification. 

They must ensure that any edited progra ms are saved safely and correctly.  

Their responsibilities will require them to comply with health and safety 

requirements and organisational policy and procedures for the programming 

activities undertaken. They will need to take account of any potential di fficulties or 

problems that may arise with the programming activities, and to seek appropriate 

help and advice in determining and implementing a suitable solution. They will work 

under a high level of supervision, whilst taking responsibility for their own  actions 

and for the quality and accuracy  of the work that they produce.  
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Their underpinning knowledge will provide an understanding of their work, and will 

enable them to apply appropriate CNC programming and proving techniques safely. 

They will understan d the CNC programming process, and its application, and will 

know about the machine operating programs and setting -up procedures, to the 

required depth to provide a sound basis for carrying out the programming activities 

to the required specification.  

They  will understand the safety precautions required when working with the CNC 

machines, and with their associated tools and equipment. They will be required to 

demonstrate safe working practices throughout, and will understand the 

responsibility they owe to t hemselves and others in the workplace.  

They will be able to apply the appropriate behaviours required in the workplace to 

meet the job profile and overall company objectives, such as strong work ethic, 

positive attitude, team player, dependability, respons ibility, honesty, integrity,  

motivation and commitment.  

Specific unit requirements  

In order to prove their ability to produce programs that combine different features, 

at least one of the programs produced must be of a significant nature, and must 

cover a minimum of five  of the features listed in paragraph 5  of the Skills  section . 

Assessment requirements  

Assessment requirements for this unit are set down in the Aerospace and Aviation 

Assessment Strategy which can be found in Annexe A . These requirements hav e 

been developed by employers for Aerospace and Aviation Engineering.  

Additional information  

Although all of the content and assessment requirements must be met in full 

employers can tailor the training outcomes to ensure that the content of the 

programme  is specific to their requirements in terms of products, processes, 

procedures, tools, equipment, materials, documentation and information systems . 

This will allow each organisation to develop their own specific and tailored training 

programme whilst meeti ng their own business requirements whilst at the same 

time ensuring that the overall generic content is to a high standard in terms of 

depth and breadth to enable progression and/or transferability to other employers . 
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Performance requirements  

The learne r must be able to:  

P1 Work safely at all times, complying with health and safety legislation, 

regulations and other relevant guidelines  

P2 Demonstrate the required behaviours in line with the job role and company 

objectives  

P3 Plan the programming activit ies before they start them  

P4 Determine an operational sequence that avoids wasted tool/cutter movements 

and tool changes  

P5 Develop component programs using appropriate programming codes and 

techniques  

P6 Specify positional information and machine axes th at are consistent with the 

requirements of each stage/operation  

P7 Load/input the program to the machine controller, and check/prove the 

program for errors using approved procedures  

P8 Save and store the program in line with organisational procedures  

P9 Deal promptly and effectively with problems within their control, and seek help 

and guidance from the relevant people if they have problems that they cannot 

resolve  

P10 Shut down the equipment to a safe condition on completio n of the 

programming activities  

 

Skills  

The learner  must be able to:  

1.  Ensure that they apply all  of the following checks and practices at all times 

during the programming activities:  

1.1  adhere to procedures or systems in place for risk assessment, COSHH, 

personal protective equipment  (PPE) and other relevant safety 

regulations  

1.2  the correct component drawings are obtained and checked for currency 

and v alidity  

1.3  the appropriate reference manuals and programming codes are used to 

suit the machine controller  

1.4  the machine controlle r is prepared ready to accept the operating 

program  

1.5  the prepared program is input/loaded into the controller safely and 

correctly  

1.6  programs are stored safely and correctly in the appropriate format  

1.7  program media is stored safely and correctly, a way from contaminants 

and co rruption  
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Skills  

The learner  must be able to:  

2.  Prepare and prove programs for one  of the following types of CNC machine 

tool:  

2.1  two axis machine  

2.2  multiple axis machines (5 or more)  

2.3  three axis machine  

2.4  machining centres  

 

3.  Produce CNC programs using one  of the following methods:  

3.1  entered direc tly into the machine controller  

3.2  using computer software  

 

4.  Develop part programs which contain all  of the following, as applicable to the 

machine type:  

4.1  all neces sary positional information  

4.2  appropriate  codes  

4.3  machine management commands (preparatory/auxiliary functions)  

4.4  repetitions within programs (using features such as subroutines, canned 

cycles, labels)  

4.5  absolute or incremental co -ordinates  

4.6  too l/cutter change positions  

4.7  tool information (such as lengths, offsets, radius compensation)  

 

5.  Develop programs to produce components which cover eight  of the following 

features:  

5.1  parallel diameters  

5.2  angular faces  

5.3  enclosed slots/recesses  

5.4  stepped diameters  

5.5  internal profiles  

5.6  open ended slots  

5.7  tapered diameters  

5.8  external profiles  

5.9  eccentric diameters  

5.10  flat faces  

5.11  reamed holes  
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Skills  

The learner  must be able to:  

5.12  external screw threads  

5.13  internal undercuts  

5.14  tapped holes  

5.15  internal screw threads  

5.16  external undercuts  

5.17  drilled holes  

5.18  chamfers and radii  

5.19  steps/shoulders  

5.20  holes on pitched circles  

5.21  bored holes  

5.22  parallel faces  

5.23  holes linearly pitched  

5.24  special forms (such as concave, convex)  

5.25  faces that are square to each other   

5.26  parting -off  

 

6.  Develop part programs to machine components made from two  of the 

following types of material:  

6.1  low carbon/mild steel  

6.2  cast iron  

6.3  plastic/nylon/composite  

6.4  high c arbon steel  

6.5  brass/brass alloys  

6.6  aluminium/aluminium alloys  

6.7  other sp ecific material  

 

7.  Prove the part program using six  of the following:  

7.1  single block mode  

7.2   graphic displays/modelling  

7.3  data input facilities  

7.4  full dry run (in air)  

7.5  search facilities  

7.6  edit facilities  

7.7  program override controls (spindle speed, feed rate, tool data)  

7.8  program save/store facilities  
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Skills  

The learner  must be able to:  

8.  Confirm that the program operates safely and correctly, by checking al l  of the 

following:  

8.1  datums for each machine axis are set in relation to all equipment and 

tooling used  

8.2  all operations are carried out to the program co -ordinates  

8.3  tool change positions are safe and clear of the workpiece and machine 

equipment  

8. 4 the correct tools are selected at the appropriate points in the program  

8.5  tool offsets are correctly entered into the machine controller  

8.6  tool cutter paths are executed safely and correctly  

8.7  auxiliary functions operate at the correct point in the  program (cutter 

start/stop, coolant flow)  

8.8  programs have been saved in the appropriate format  

 

Knowledge and understanding  

The learner must:  

K1 Describe the hazards associated with using CNC machine tools (e.g. automatic 

machine operations, power op erated chucks, revolving/moving parts of 

machinery, airborne and hot metal particles, sharp cutting tools and burrs and 

sharp edges on component), and how they can be minimised  

K2 Define the safety mechanisms on the machine (e.g. emergency stop b uttons, 

em ergency brakes), and d escribe the procedure for checking that they function 

correctly  

K3 Explain the correct operation of the various hand and automatic modes of 

machine control (e.g. program operating and control buttons)  

K4 Describe how to stop the machi ne in both normal and emergency situations, 

and the procedure for restarting after an emergency  

K5 Describe the computer coding language used in CNC programs (with regard to 

machine axes, positional information, machine management and auxiliary 

functions)  

K6 Define the use of features that enable reductions in program size and input 

time (e.g. canned cycles, subroutines and labels)  

K7 Define the function keys and operating system of the machine computer 

control system being operated  

K8 Describe the process for setting the machine control system in the 

programming and editing mode, download (input) and upload (output) modes  

K9 Explain how to deal with error messages and fau lts on the program or 

equipment  
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Knowledge and understanding  

The learner must:  

K10  Describe the steps needed to access the program edit facility, in order to enter 

tooling data (e.g. tool datums, positions, lengths, o ffsets and radius 

compensation)  

K11  Define the use of tool posts, magazines, carousels and turrets, and how to 

identify th e tools in relationship to the operating program  

K12  Explain the importance of conducting trial runs (using single block run, dry run 

and feed and spindle speed override controls)  

K13  Define the factors that may affect the feeds and spindle speeds being us ed, 

and why they may need to be adjusted from the programmed values (e.g. 

condition of material, workholding method, tooling used, tolerance and finish 

to be achieved)  

K14  Define the checks to be made before allowing the CNC machine to operate in 

full prog ram run mode  

K15  Describe the typical problems that can occur with the programming, loading 

and editing activities, and what to do if they occur  

K16  Define the methods and procedures used to minimise the chances of infecting 

a computer with a virus  

K17  Describe the implications if the computer they are using does become infected 

with a virus and who to contact if it does occur  
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Unit  16 :  Preparing and using 
CNC Turning M achines  

Level :  2  

Guided learning hours:   140  

 

Unit overview  

This unit of competence has been developed by employers in the Aerospace and 

Aviation Sector and is part of an overall development programme designed to meet 

the requirements of the Sector, the published Apprenticeship Standard and 

Employer Occupational Brief .  

This unit of competence  identifies the training and development required in order 

that the learner  can demonstrate that they are competent in being able to  prepar e 

and use CNC turning machines. This will prepare them for entry into the 

engineering or manufacturing sectors, creat ing a progression between education 

and employment, or that will provide a basis for the development of additional skills 

and occupational competences in the working environment.  

In preparing the machine, they will be expected to select the appropriate 

wor kholding devices, and to mount and secure them to the machine spindle. They 

will be required to select the appropriate cutting tools, to mount and secure them 

to the appropriate tool holding devices, and to place the cutting tools in the 

relevant positions  within the tool posts, turrets, slides or tool change 

magazine/carousel, where this is applicable.  

They will need to ensure that all the tools have been allocated a relevant tool 

number, and that the relevant data on their co -ordinates and datum positions  is 

entered into the operating program and machine. This will involve loading and 

checking component programs, checking for errors/faults, and editing and saving 

program changes. They will also be required to adjust the machine tool equipment 

and program, following editing procedures, to achieve component specification. 

They will be expected to produce components that combine a number of different 

features, such as parallel, stepped and tapered diameters, drilled, bored and 

reamed holes, internal and extern al threads, and special forms/profiles.  

During, and on completion of, the turning operations, they will be expected to 

check the quality of the workpiece, using measuring equipment appropriate to the 

aspects being checked and the tolerances to be achieved.  On completion of the 

turning activities, they will be expected to remove all cutting tools and workholding 

devices, and to leave the machine and work area in a safe and tidy condition.  

Their responsibilities will require them to comply with health and saf ety 

requirements and organisational policy and procedures for the CNC turning 

activities undertaken. They will need to take account of any potential difficulties or 

problems that may arise with the turning activities, and to seek appropriate help 

and advic e in determining and implementing a suitable solution. They will work 

under a high level of supervision, whilst taking responsibility for their own actions 

and for the quality and accuracy of the work that they produce . 
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Their underpinning knowledge will p rovide an understanding of their work, and will 

enable them to apply appropriate CNC setting and turning techniques safely. They 

will understand the CNC turning process, and its application, and will know about 

the equipment, workholding devices, tooling, machine operating programs and 

setting -up procedures, to the required depth to provide a sound basis for carrying 

out the turning activities to the required specification.  

They will understand the safety precautions required when working with the CNC 

lathe , and with its associated tools and equipment. They will be required to 

demonstrate safe working practices throughout, and will understand the 

responsibility they owe to themselves and others in the workplace.  

They will be able to apply the appropriate beh aviours required in the workplace to 

meet the job profile and overa ll company objectives, such as strong work ethic, 

positive attitude, team player, dependability, responsibility, honesty, integrity,  

motivation and commitment .  

Specific unit requirements  

In  order to prove their ability to combine different turning operations, at least one 

of the machined components produced must be of a significant nature, and must 

have a minimum of five  of the features listed in paragraph 5  of the Skills  section . 

Assessment  requirements  

Assessment requirements for this unit are set down in the Aerospace and Aviation 

Assessment Strategy which can be found in Annexe A . These requirements have 

been developed by employers for Aerospace and Aviation Engineering.  

Additional infor mation  

Although all of the content and assessment requirements must be met in full 

employers can tailor the training outcomes to ensure that the content of the 

programme is specific to their requirements in terms of products, processes, 

procedures, tools, equipment, materials, documentation and information systems.  

This will allow each organisation to develop their own specific and tailored training 

programme whilst meeting their own business requirements whilst at the same 

time ensuring that the overall ge neric content is to a high standard in terms of 

depth and breadth to enable progression and/or transferability to other employers.   
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Performance requirements  

The learner  must be able to:  

P1 Work safely at all times, complying with health and safety legis lation, 

regulations and other relevant guidelines  

P2 Demonstrate the required behaviours in line with the job role and company 

objectives  

P3 Plan the CNC machining activities before they start them  

P4 Load/input the program to the machine controller and c heck the program for 

errors using the approved procedures  

P5 Mount and set the required workholding devices, workpiece and cutting tools  

P6 Check that all safety mechanisms are in place, and that the equipment is set 

correctly for the required operations  

P7 Run the operating program, and check and adjust the machine tool speeds, 

feeds and operating parameters to achieve the component specification  

P8 Measure and check that all dimensional and geometrical aspects of the 

component are to the specification  

P9 Deal promptly and effectively with problems within their control, and seek help 

and guidance from the relevant people if they have problems that they cannot 

resolve  

P10 Shut down the equipment to a safe condition on complet ion of the machining 

activities  

 

Skills  

The learner  must be able to:  

1.  Ensure that they apply all  of the following checks and practices at all times 

during the turning activities:  

1.1  adhere to procedures or systems in place for risk assessment, COSHH, 

personal protective equipment (PP E) and other relevant safety 

regulations  

1.2  machine guards are in place and correctly adjusted  

1.3  components are held securely (without damage or distortion)  

1.4  cutting tools are maintained in a suitable/safe condition  

1.5  the work area is maintained an d left in a safe and tidy condition  

 

2.  Position and secure workpieces, using two  of the following workholding 

methods and devices:  

2.1  chucks with hard jaws  

2.2  chucks with soft jaws  

2.3  fixtures  

2.4  drive centres  
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Skills  

The learner  must be able to:  

2.5  collet chucks  

2.6  faceplates  

2.7  magnetic/pneumatic devices  

2.8  other workholding devices  

 

Skills  

The learner  must be able to:  

3.  Select and mount the appropriate tool holding device and six  of the following 

types of cutting tool:  

3.1  roug hing tool  

3.2  screw - thread tool  

3.3  centre drills  

3.4  reamers  

3.5  finishing tool  

3.6  profiling tools  

3.7  twist/core drills  

3.8  maxi - tipped drills  

3.9  parting -off tool  

3.10  form tools  

3.11  boring tools  

3.12  carbide insert drills  

 

4.  Prepare the tooling for operation by  carrying out all  the following activities, as 

applicable to the machine type:  

4.1  positioning tools in the correct location in the tool posts, turrets, 

magazine or carousel  

4.2  checking the tool numbers in relation to the CNC program  

4.3  entering relevant  tool data (such as tool lengths, tool offsets, radius 

compens ation) into the CNC program or control system, as appropriate  

4.4  pre -setting tooling using setting jigs/fixtures  

4.5  setting tool datum  

4. 6 saving changes to the program  
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Skills  

The learner  must be able to:  

5.  Produce machined components that combine different operations and have 

features that cover all  of the following:  

5.1  parallel diameters  

5.2  stepped diameters  

5.3  flat face  

5.4  drilled holes  

5.5  chamfers and radii  

Plus four  more from t he following  

5.6  tapered diameters  

5.7  external profiles  

5.8  parting -off  

5.9  internal screw threads  

5.10  undercuts  

5.11  reamed holes  

5.12  eccentric diameters  

5.13  bored holes  

5.14  internal profiles  

5.15  tapped holes  

5.16  external screw threads  

 

6.  Confir m that the machine and program operate safely and correctly, by 

checking all  of the following:  

6.1  datums for each machine axis are set in relation to all equipment and 

tooling used  

6.2  the machining carried out meets the drawing specification  

6.3  tool cha nge positions are safe and clear of the workpiece and machine 

equipment  

6.4  the correct tools are selected at the appropriate points in the program  

6.5  tool offsets are correctly entered  

6.6  tool cutter paths are executed safely and correctly  

6.7  auxiliary /miscellaneous functions operate at the correct point in the 

program (cutter start/stop, coolant flow)  

6.8  programs have been saved in the appropriate format  
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Skills  

The learner  must be able to:  

7.  Machine components made from two  of the following typ es of material:  

7.1  low carbon/mild steel  

7.2  cast iron  

7.3  plastic or composite  

7.4  high carbon steel  

7.5  brass/brass alloy s 

7.6  aluminium/aluminium alloys  

7.7  other specific material  

 

8.  Carry out the necessary checks for accuracy, to include all  of the  following:  

8.1  external diameters  

8.2  parallelism/cylindricity  

8.3  linear dimensions (such as lengths , depths)  

8.4  surface finish  

Plus four  more from the following:  

8.5  internal diameters  

8.6  concentricity/coaxiality  

8.7  bore/hole size/fit  

8.8  grooves/un dercuts (such as position, width, depth)  

8.9  angle/taper  

8.10  eccentricity  

8.11  thread fit  

8.12  ovality  

 

9.  Use all  of the following measuring equipment during the machining and 

checking activities:  

9.1  external micrometers  

9.2  dial test indicators (DTI)  

9.3  Vernier/digital/dial callipers  

9.4  surface finish equipment (such as comparison plates, machines)  

Plus four  more of the following:  

9.5  rules  

9.6  bore/hole gauges  

9.7  internal micrometers  

9.8  thread gauges ( such as ring, plug, profile)  
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Skills  

The learner  must be able to:  

9.9  depth micrometers  

9.10  plug gauges  

9.11  depth Verniers  

9.12  radius/profile gauges  

9.13  slip gauges  

9.14  protractors  

9.15  coordinate measuring machine (CMM)  

 

10.  Produce components to all  of the following quality and accuracy s tandards, as 

applicable to the operation:  

10.1  components to be free from false tool cuts, burrs and sharp edges  

10.2  general dimensional tolerance +/ -  0.25mm or +/ -  0.010ò 

10.3  there must be one or more specific dimensional tolerances within +/ -  

0.1mm or +/ -  0.004ò 

10.4  surface finish 63 µin or 1.6 µm  

10.5  reamed holes within H8  

10.6  screw threads BS medium fit  

10.7  angles/tapers within +/ -  0.5 degree  

 

Knowledge and understanding  

The learner  must:  

K1 Describe the hazards associated with the using CNC lath es, (e.g. automatic 

machine operations, power operated chucks, revolving/moving parts of 

machinery, airborne and hot metal particles, sharp cutting tools, and burrs and 

sharp edges on components), and how they can be minimised  

K2 Define the safety mechanis ms on the machine (e.g. emergency stop b uttons, 

emergency brakes), and d escribe the procedure for checking that they function 

correctly  

K3 Explain the correct operation of the various hand and automatic modes of 

machine control (e.g. program operating and control buttons)  

K4 Describe how to stop the machine in both normal and emergency situations, 

and the procedure for restarting after an emergency  

K5 Describe the computer coding language used in CNC programs, with regard to 

machine axis, positional informa tion, machine management and 

auxiliary/miscellaneous functions  

K6 Describe the process for setting the machine controller in the program and 

editing mode, and how to enter o r download the prepared program  
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Knowledge and understanding  

The learner  must:  

K7 Explain how to deal with error messages and faults on the program or 

equipment   

K8 Define the range of workholding methods and devices that are used on CNC 

lathes  

K9 Explain the importance of setting the workholding device in relationship to the 

machine  datums and reference points  

K10  Define the methods of setting the workholding devices, and the tools and 

equipment that can be used  

K11  Define the range of cutting tools that are used on CNC lathes, and typical 

applications  

K12  Describe the process for ch ecking that the cutting tools are in a safe and 

serviceable condition  

K13  Define the use of tungsten carbide, ceramic and diamond indexible tips, and 

the factors that determine their selection and use (e.g. the condition of 

material supplied, hardness of t he material, the cutting characteristics of the 

material, tolerances to be achieved, component surface finish and 

specifications)  

K14  Define the various tool holding devices that are used, and the methods of 

correctly mounting and securing the cutting tool s to the tool holders  

K15  Explain the advantages of using pre - set tooling,  and d escribe how to set the 

tooling by using setting jigs/fixtures  

K16  Define the use of tool posts, magazines and carousels, and how to position and 

identify the tools in relation ship to the operating program  

K17  Describe the steps needed to place the machine into the correct operating 

mode, and how to access the program edit facility in order to enter tooling 

data (e.g. tool datums, positions, lengths, offsets and radius compensat ion)  

K18  Explain the importance of conducting trial runs using single block run, dry run, 

and feed and speed override controls  

K19  Define the checks that are needed before allowing the machine to operate in 

full program run mode  

K20  Define the factors that  affect the feeds and speeds that can be used, and why 

these may need to be adjusted from the program setting (e.g. type and 

condition of material, workholding method, tooling used, tolerance and finish 

to be achieved)  

K21  Explain the importance of the app lication of cutting fluids with regard to a 

range of different materials, and why some materials do not require the use of 

cutting fluids  

K22  Explain the importance of storing programs and storage devices safely and 

correctly, away from contaminants and po ssible corruption  

K23  Describe the typical problems that can occur with the CNC turning activitie s, 

and what to do if they occur  
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Unit  17 :  Preparing and using 
CNC Milling M achines  

Level:  2  

Guided learning hours:   140  

 

Unit overview  

This unit of competence  has been developed by employers in the Aerospace and 

Aviation Sector and is part of an overall development programme designed to meet 

the requirements of the Sector, the published Apprenticeship Standard and 

Employer Occupational Brief .  

This unit of compe tence  identifies the training and development required in order 

that the learner  can demonstrate that they are competent in being able to  prepare 

and use CNC milling machines. This will prepare them for entry into the engineering 

or manufacturing sectors, creating a progression between education and 

employment, or that will provide a basis for the development of additional skills and 

occupational competences in the working environment.  

In preparing the milling machine, they will be expected to select the ap propriate 

workholding devices, and to mount and secure them to the machine table. They will 

be required to select the appropriate milling cutters/cutting tools, to mount and 

secure them to the appropriate tool holding devices and machine spindle, or to 

pla ce the cutting tools in the relevant positions within the turrets, slides or tool 

change magazine/carousel, where this is applicable.  

They will need to ensure that all the tools have been allocated a relevant tool 

number, and that the relevant data on thei r co -ordinates and datum positions is 

entered into the operating program and machine. This will involve loading and 

checking component programs, checking for errors/faults, and editing and saving 

program changes. They will also be required to adjust the ma chine tool equipment 

and program, following editing procedures, to achieve component specification. 

They will be expected to produce components that combine a number of different 

features, such as flat faces, parallel faces, faces square to each other , fac es at an 

angle, steps/shoulders, open and enclosed slots, drilled, bored and reamed holes, 

internal threads, and special forms/profiles.  

During, and on completion of, the milling operations, they will be expected to check 

the quality of the workpiece, usin g measuring equipment appropriate to the aspects 

being checked and the tolerances to be achieved. On completion of the milling 

activities, they will be expected to remove all cutting tools and workholding devices, 

and to leave the machine and work area in a safe and tidy condition.  

Their responsibilities will require them to comply with health and safety 

requirements and organisational policy and procedures for the CNC milling activities 

undertaken. They will need to take account of any potential difficulti es or problems 

that may arise with the milling activities, and to seek appropriate help and advice in 

determining and implementing a suitable solution.  

They will work under a high level of supervision, whilst taking responsibility for their 

own actions an d for the quality and accuracy of the work that they produce.  



 

Pearson BTEC Level 2 Diploma in  Aerospace and Aviation Engineering (Foundation Competence)  

Specification  ï Issue 2 ï November  201 7 ©  Pearson Education Limited 201 7 
139  

Their underpinning knowledge will provide an understanding of their work, and will 

enable them to apply appropriate CNC setting and milling techniques safely. They 

will understand the CNC milli ng process, and its application, and will know about 

the equipment, workholding devices, tooling, machine operating programs and 

setting -up procedures, to the required depth to provide a sound basis for carrying 

out the milling activities to the required s pecification.  

They will understand the safety precautions required when working with the CNC 

milling machine, and with its associated tools and equipment. They will be required 

to demonstrate safe working practices throughout, and will understand the 

respo nsibility they owe to themselves and others in the workplace.  

They will be able to apply the appropriate behaviours required in the workplace to 

meet the job profile and overall company objectives, such as  strong work ethic, 

positive attitude, team player,  dependability, responsibility, honesty, integrity,  

motivation and commitment.  

Specific unit requirements  

In order to prove their ability to combine different milling operations, at least one of 

the machined components produced must be of a significant nat ure, and must have 

a minimum of five of the features listed in  paragraph  5 of the  Skills  section . 

Assessment requirements  

Assessment requirements for this unit are set down in the Aerospace and Aviation 

Assessment Strategy which can be found in Annexe A . T hese requirements have 

been developed by employers for Aerospace and Aviation Engineering.  

Additional information  

Although all of the content and assessment requirements must be met in full 

employers can tailor the training outcomes to ensure that the con tent of the 

programme is specific to their requirements in terms of products, processes, 

procedures, tools, equipment, materials, documentation and information systems . 

This will allow each organisation to develop their own specific and tailored  training 

programme whilst meeting their own business requirements whilst at the same 

time ensuring that the overall generic content is to a high standard in terms of 

depth and breadth to enable progression and/or transferability to other employers .  
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Performance re quirements  

The learner  must be able to:  

P1 Work safely at all times, complying with health and safety legislation, 

regulations and other relevant guidelines  

P2 Demonstrate the required behaviours in line with the job role and company 

objectives  

P3 Plan th e CNC machining activities before they start them  

P4 Load/input the program to the machine controller and check the program for 

errors using the approved procedures  

P5 Mount and set the required workholding devices, workpiece and cutting tools  

P6 Check tha t all safety mechanisms are in place, and that the equipment is set 

correctly for the required operations  

P7 Run the operating program, and check and adjust the machine tool speeds, 

feeds and operating parameters to achieve the component specification  

P8 Measure and check that all dimensional and geometrical aspects of the 

component are to the specification  

P9 Deal promptly and effectively with problems within their control, and seek help 

and guidance from the relevant people if they have problems that they  cannot 

resolve  

P10 Shut down the equipment to a safe condition on complet ion of the machining 

activities  

 

Skills  

The learner must be able to:  

1.  Ensure that they apply all  of the following checks and practices at all times 

during the milling activities:  

1.1  adhere to procedures or systems in place for risk assessment, COSHH, 

personal protective equipment (PPE) and other relevant safety 

regulations  

1.2  machine guards are in place and correctly adjusted  

1.3  components are held securely (without damage or d istortion)  

1.4  cutting tools are maintained in a suitable/safe condition  

1.5  the work area is maintained and left in a safe and tidy condition  

 

2.  Position and secure workpieces, using two  of the following workholding 

methods and devices:  

2.1  machine vices  

2.2  direct clamping to machine table  

2.3  fixtures  

2.4  pneumatic or magnetic table  

2.5  chucks  
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Skills  

The learner must be able to:  

2.6  ancillary indexing devices  

2.7  angle plate  

2.8  other  workholding devices   

 

3.  Select and mount four  of the following types of milling cutters to the 

appropriate tool holding device:  

3.1  face mills  

3.2  reamers  

3.3  end mills  

3.4  slot drills  

3.5  twist/core drills  

3.6  special profile cutters  

3.7  boring tools  

 

4.  Prepare the tooling for operation, by carrying out all  of the f ollowing activities, 

as applicable to the machine type:  

4.1  securing tools to the machine spindle or positioning tools in the correct 

position in the tool magazine/carousel  

4.2  checking that tools have specific tool number in relation to the 

operating pr ogram  

4.3  entering all relevant tool data to the operating program (such as tool 

lengths, tool offsets, radius compensation)  

4.4  pre -setting tooling using setting jigs/fixtures (where appropriate)  

4.5  setting tool datum  

4.6  saving changes to the program  

 

5.  Produce machined components that combine different operations and have 

features that cover all  of the following:  

5.1  flat faces  

5.2  open ended slots  

5.3  drilled holes linearly pitched  

5.4  steps/shoulders  

5.5  enclosed slots/recesses  

Plus three  more from th e following:  

5.6  parallel faces  

5.7  external profiles  
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Skills  

The learner must be able to:  

5.8  tapped holes  

5.9  square faces  

5.10  dri lled holes on pitched circles  

5.11  circular/curved profiles  

5.12  angular faces  

5.13  bored hole s 

5.14  special forms (s uch as concave, convex)  

5.15  internal profiles  

5.16  reamed holes  

 

6.  Confirm that the machine and program operates safely and correctly, by 

checking all  of the following:  

6.1  datums for each machine axis are set in relation to all equipment and 

tooling use d 

6.2  all operations are carried out to the program co -ordinates  

6.3  tool change positions are safe and clear of the workpiece and machine 

equipment  

6.4  the correct tools are selected at the appropriate points in the program  

6.5  tool offsets are correctly entered into the machine controller  

6.6  tool cutter paths are executed safely and correctly  

6.7  auxiliary functions operate at the correct point in the program (such as 

cutter start/stop, coolant flow)  

6.8  programs have been saved in the appropriate format  

 

7.  Machine components made from two  of the following types of material:  

7.1  low carbon/mild steel  

7.2  cast iron  

7.3  plastic/nylon/composite  

7.4  high carbon steel  

7.5  brass/brass alloys  

7.6  aluminium/aluminium alloys  

7.7  other specific material  
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Skills  

The learner must be able to:  

8.  Carry out the necessary checks for accuracy, to include all  of the following:  

8.1  linear dimens ions (such as lengths, depths)  

8.2  flatness  

8.3  slots ( such as position, width, depth)  

8.4  surface finish  

Plus four  more from the following:  

8.5  squareness  

8.6  angles  

8.7  para llelism  

8.8  recesses  

8.9  hole size/fit  

8.10  thread fit  

 

9.  Use all  of the following measuring equipment during the machining and 

checking activities:  

9.1  external micrometers  

9.2  dial test indicators (DTI)  

9.3  Vernier/digital/dial callipers  

9.4  surface finish  equipment (such as comparison plates, machines)  

Plus four  more of the following:  

9.5  rules  

9.6  bore/hole gauges  

9.7  internal micrometers  

9.8  thread gauges  

9.9  depth micrometers  

9.10  plug gauges  

9.11  depth Verniers  

9.12  radius/profile gauges  

9.13  slip gauges  

9.14  Vernier protractors  

9.15  coordinate measuring machine (CMM)  
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Skills  

The learner must be able to:  

10.  Produce components to all  of the following quality and accuracy standards, as 

applicab le to the operation:  

10.1  components to be free from false tool cuts, burrs and sharp edges  

10.2  general dimensional tolerance +/ -  0.25mm or +/ -  0.010ò 

10.3  there must be one or more specific dimensional tolerances within +/ -  

0.1mm or +/ -  0.004ò 

10.4  surfa ce finish 63 µin or 1.6 µm  

10.5  reamed holes within H8  

10.6  screw threads BS medium fit  

10.7  angles/tapers within +/ -  0.5 degree  

10.8  flatness and squareness 0.001ò per inch or 0.025mm per 25mm 

 

Knowledge and understanding  

The learner  must:  

K1 Describe th e hazards associated with the using CNC milling machines (e.g. 

automatic machine operations, revolving/moving parts of machinery, airborne 

and hot metal particles, sharp cutting tools, lifting and handling workholding 

devices, and burrs and sharp edges on component), and how they can be 

minimised  

K2 Define the safety mechanisms on the machine (e.g. emergency stop buttons, 

emergency brakes), and the procedure for checking that they function 

correctly  

K3 Explain the correct operation of the various hand and a utomatic modes of 

machine control (e.g. program operating and control buttons)  

K4 Describe how to stop the machine in both normal and emergency situations, 

and the procedure for restarting after an emergency  

K5 Describe the computer coding language used in  CNC programs (with regard to 

machine axis, positional information, machine management and auxiliary 

functions)  

K6 Describe the process for setting the machine controller in the program and 

editing mode, and how to enter or download the prepared program  

K7 Explain how to deal with error messages and faults on the program or 

equipment  

K8 Define the range of workholding methods and devices that are used on CNC 

milling machines  

K9 Explain the importance of setting the workholding device in relationship to the 

machine axis and reference points  

K10  Define the methods of setting the workholding devices, and the tools  and 

equipment that can be used  
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Knowledge and understanding  

The learner  must:  

K11  Define the range of milling cutters/cutting tools that are used on CNC milling 

machines, and their typical applications  

K12  Describe the process for checking that the cutting tools are in a safe and 

serviceable condition  

K13  Define the use of tungsten carbide, ceramic and diamond indexible tips, and 

the factors which w ill determine their selection and use (e.g. the condition of 

material supplied, hardness of the material, the cutting characteristics of the 

material, tolerances to be achieved, component surface finish and 

specifications)  

K14  Define the various tool holdi ng devices that are used, and the methods of 

correctly mounting and securing the cutting tools to the tool holders and 

machine spindle  

K15  Explain the advantages of using pre - set tooling, and how to set the tooling by 

using setting jigs/fixtures  

K16  Define  the use of tool magazines and carousels, and how to position and how 

identify the tools in relationship to the operating program  

K17  Describe the steps needed to place the machine into the correct operating 

mode, and how to access the program edit facilit y in order to enter tooling 

data (e.g. tool datums, positions, lengths, offsets and radius compensation)  

K18  Explain the importance of conducting trial runs (using single block run, dry 

run, and feed and speed override controls)  

K19  Define the checks that are needed before allowing the machine to operate in 

full program run mode  

K20  Define the factors that affect the feeds and speeds that can be used, and why 

these may need to be adjusted from the program setting (e.g. type and 

condition of material, workho lding method, tooling used, tolerance and finish 

to be achieved)  

K21  Explain the importance of the application of cutting fluids with regard to a 

range of different materials, and why some materials do not require the use of 

cutting fluids  

K22  Explain the importance of storing programs and storage devices safely and 

correctly, away from contaminants and possible corruption  

K23  Describe typical problems that can occur with the CNC milling activities, and 

what to do if they occur  
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Unit  18 :  Maintaining Mechan ical 
Devices and E quipment  

Level :  2  

Guided learning hours:  175  

 

Unit overview  

This unit of competence has been developed by employers in the Aerospace and 

Aviation Sector and is part of an overall development programme designed to meet 

the requirements of the Sector, the published Apprenticeship Standard and 

Employer Occupational Brief .  

This unit of competence  identifies the training and development required in order 

that the learner  can demonstrate that they are competent in being able to  m aintain 

mechanic al devices and equipment . This  will prepare them  for entry into the 

engineering or manufacturing sectors, creating a progression between education 

and employment, or that will provide a basis for the development of additional skills 

and occupational compet ences in the working environment.  

They  will be expected to prepare for the maintenance activities by obtaining all 

necessary information, documentation, tools and equipment required, and to plan 

how they  intend to carry out the required maintenance activit ies and the sequence 

of operations they  intend to use.  

They  will be required to select the appropriate equipment to use, based on the 

maintenance operations to be carried out and the type of mechanical equipment 

being maintained. This will include equipmen t such as gearboxes, pumps, machine 

tools, conveyor systems, workholding arrangements, engines, processing plant and 

equipment, and other organisation -specific equipment. They  will be expected to use 

a variety of maintenance diagnostic techniques and proce dures, such as gathering 

information from fault reports, using recognised fault - finding techniques and 

diagnostic aids, measuring, inspecting and operating the equipment.  

They  will then be expected to dismantle, remove and replace or repair any faulty 

unit s or components, on a variety of mechanical assemblies and sub -assemblies. 

This will include components such as shafts, bearings, couplings, gears, pulleys, 

clutches, brakes, levers and linkages, cams and followers, and other specific 

mechanical components . They  will be expected to cover a range of maintenance 

activities, such as draining and removing fluids, releasing stored energy, 

labelling/proof marking to aid reassembly, dismantling components to the required 

level, dismantling components requiring pre ssure or expansion/contraction 

techniques, checking components for serviceability, replacing faulty components 

and 'lifed' items, setting, aligning and adjusting components, tightening fasteners 

to the required torque and making `off - load' chec ks of the ma intained equipment.  

Their  responsibilities will require them  to comply with health and safety 

requirements and organisational policy and procedures for the mechanical 

maintenance activities undertaken. They  will need to take account of any potential 

diffic ulties or problems that may arise with the maintenance activities, and to seek 

appropriate help and advice in determining and implementing a suitable solution.  
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They  will work under a high level of supervision, whilst taking responsibility for their  

own a ctions and for the quality and accuracy of the work that they  carry out.  

Their  underpinning knowledge will provide an understanding of their  work, and will 

enable them  to apply appropriate mechanical maintenance techniques and 

procedures safely. They  will understand the maintenance process, and its 

application, and will know about the mechanical equipment being maintained, the 

equipment components, tools and consumables used, to the required depth to 

provide a sound basis for carrying out the activities to the required specification.  

They  will understand the safety precautions required when carrying out the 

maintenance activities, and when using maintenance tools and equipment. They  will 

be required to demonstrate safe working practices throughout, and will understand 

the responsibility they  owe to themselves  and others in the workplace.  

They will be able to apply the appropriate behaviours required in the workplace to 

meet the job profile and overall company objectives, such as strong work ethic, 

positive at titude, team player, dependability, responsibility, honesty, integrity,  

motivation and commitment.  

Specific unit requirements  

In order to prove their  ability to combine different maintenance operations, at least 

one of the maintenance activities must be of  a significant nature, and must cover at 

least seven  of the activities listed in the skills section, paragraph  4 plus the 

removal and replacement of a minimum of five of the components listed in  

paragraph  5 of the  Skills  section . 

Assessment requirements  

Assessment requirements for this unit are set down in the Aerospace and Aviation 

Assessment Strategy which can be found in Annexe A . These requirements have 

been developed by employers for Aerospace and Aviation Engineering.  

Additional information  

Although all of the content and assessment requirements must be met in full 

employers can tailor the training outcomes to ensure that the content of the 

programme is specific to their requirements in terms of products, processes, 

procedures, tools, equipment, mater ials, documentation and information systems . 

This will allow each organisation to develop their own specific and tailored training 

programme whilst meeting their own business requirements whilst at the same 

time ensuring that the overall generic content is  to a high standard in terms of 

depth and breadth to enable progression and/or transferability to other employers .  
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Performance requirements  

The learner  must be able to:  

P1 Work safely at all times, complying with health and safety legislation, 

regulati ons and other relevant guidelines  

P2 Demonstrate the required behaviours in line with the job role and company 

objectives  

P3 Plan the maintenance activities before they start them  

P4 Obtain all the information they need for the safe removal and replacement  of 

the equipment components  

P5 Obtain and prepare the appropriate tools and equipment  

P6 Apply appropriate maintenance diagnostic techniques and procedures  

P7 Use appropriate methods and techniques to remove and replace the required 

components  

P8 Carry ou t tests on the maintained equipment, in accordance with the test 

schedule/defined test procedures  

P9 Deal promptly and effectively with problems within their control and seek help 

and guidance from the relevant people if they have problems that they cannot  

resolve  

P10 Leave the work area in a safe and tidy condition on completio n of the 

maintenance activities  

 

Skills  

The learner must be able to:  

1.  Carry out all  of the following during the maintenance activity:  

1.1  adhere to procedures or systems in place  for risk assessment, COSHH, 

personal protective equipment (PPE)  and other relevant safety 

regulations  

1.2  ensure the safe isolation of equipment (such as mechanical, electrical, 

gas, air or fluids), where appropriate  

1.3  follow job instructions, maintenan ce drawings and procedures  

1.4  check that the tools and test instruments are within calibration date, 

and are in a safe and usable condition  

1.5  ensure that the system is kept free from foreign objects, dirt or other 

contamin ation  

1.6  return all tools and equipment to the correct location on completio n of 

the maintenance activities  
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Skills  

The learner must be able to:  

2.  Carry out maintenance activities on two  of the following types of mechanical 

equipment:  

2.1  gearboxes  

2.2  machine tools  

2.3  engines  

2.4  pumps  

2.5  compressors  

2.6  processing plant  

2.7  transfer equipment  

2.8  workholding devices  

2.9  process control valves  

2.10  mechanical structures  

2.11  lifting and handling equipment  

2.12  company -specific equipment  

 

3.  Use four  of the following maintenance d iagnostic techniques, tools and aids:  

3.1  fault - finding techniques (such as half - split, input/output, unit 

substitution)  

3.2  diagnostic aids (such as manuals, flow  charts, troubleshooting guides, 

maint enance records)  

3.3  information gathered from fault rep orts  

3.4  visual checks (such as signs of leakage, damage, missing parts, 

wear/deterioration)  

3.5  alignment checks  

3.6  movement checks (such as excessive movement or clearance, loose 

fittings and connections)  

3.7  force/pressure checks (such as spring pressu re, belt or chain tension)  

3.8  overheating checks (such as bearings, friction surfaces)  

3.9  sensory input (such as sight, sound, smell, touch)  

3.10  information from monitoring equipment or gauges  

3.11  operating (such as manual operation, timing and sequenc ing)  

3.12  test instrumentation measurement (such as pressure, flow, timing, 

sequence, movement)  

3.13  measuring instruments (such as dial test indicators, torque measuring 

devices, feeler gauges)  
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Skills  

The learner must be able to:  

4.  Carry out all  of t he following maintenance activities, as applicable to the 

equipment being maintained:  

4.1  dismantling equipment to unit/sub -assembly level  

4.2  setting, aligning and adjusting replaced components  

4.3  disman tling units to component level  

4.4  proof marking/l abelling of components  

4.5  tightening fastenings to the required torque  

4.6  checkin g components for serviceability  

4.7  making 'off - load' checks before starting up  

4.8  replacing all ' lifed ' items (such as seals, bearings, gaskets )  

4.9  replenishing oils and g reases  

4.10  replacing damaged/defective components  

 

5.  Remove and refit a range of mechanical components, to include eight  of the 

following:  

5.1  shafts  

5.2  bearing and seals  

5.3  slides  

5.4  couplings  

5.5  fitting keys  

5.6  rollers  

5.7  gears  

5.8  springs  

5.9  housings  

5.10  clutche s 

5.11  diaphragms  

5.12  actuating mechanisms  

5.13  valves and seats  

5.14  cams and followers  

5.15  structural components  

5.16  pistons  

5.17  chains and sprockets  

5.18  locking and retaining devices (such as circlips, pins)  

5.19  brakes  

5.20  pul leys and belts  
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Skills  

The learner must be able to:  

5.21  spline s 

5.22  levers and links  

5.23  other specific components  

 

6.  Carry out checks on the maintained equipment, to include three  of the 

following:  

6.1  correct operation of moving parts  

6.2  correct working clearance of parts  

6.3  backlash in gears  

6.4  belt/chain tension  

6.5  bearing loading  

6.6  torque loading of fasteners  

6.7  operational performance  

6.8  functionally test the system  

 

7.  Maintain mechanical equipment in compliance with one  or more of the  

following:  

7.1  organisational guidelines and codes of practice  

7.2  equipment manufacturers' operation range  

7.3  BS and/or ISO standards  

 

Knowledge and understanding  

The learner  must:  

K1 Describe hazards associated with carrying out mechanical maintenanc e 

activities (e.g. handling oils, greases, stored energy/force, misuse of tools, 

using damaged or badly maintained tools and equipment, not following laid -

down maintenance procedures), and how to minimise them  

K2 Describe the system isolation procedures or  permit - to -work procedure that 

apply  

K3 Describe the basic principles of how the equipment functions, its operating 

sequence,  the working purpose of individual units/components and how they 

interact  

K4 Describe the various maintenance diagnostic techniques  and aids that can be 

used (such as fault reports, visual checks, measuring, movement and 

alignment checks, testing)  

K5 Describe the various fault location techniques that can be used, and how they 

are applied (such as half - split, input - to -output, function  testing, unit 

substitution, and equipment self -diagnostics)  
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Knowledge and understanding  

The learner  must:  

K6 Explain methods for evaluating sensory information (sight, sound, smell, 

touch)  

K7 Describe the sequence to be adopted for the dismantling/re -assembly of 

various types of assemblies  

K8 Describe the methods and techniques used to dismantle/assemble mechanical 

equipment (e.g. release of pressures/force, proof marking, extraction, 

pressing, alignment)  

K9 Explain methods of checking that components are fit for purpose, and how to 

identify defects and wear characteristics  

K10  Describe the identification, application, fitting and removal of different types of 

bearings (e.g. roller, ring, thrust)  

K11  Explain methods and techniques of fitting keys and sp lines  

K12  Describe identification, application, fitting and removal of different types of 

gears  

K13  Explain how to correctly tension belts and chains  

K14  Describe the identification and application of different types of locking device  

K15  Describe methods of checking that removed components are fit for purpose, 

and the need to replace 'lifed' items (e.g. seals and gaskets)  

K16  Describe the uses of measuring equipment (e.g. micrometers, verniers, run -

out devices and other measuring devices)  

K17  Describe how to check that tools and equipment are free from damage or 

defect, are in a safe and usable condition, are within calibration, and are 

configured correctly for the intended purpose  

K18  Describe how to make adjustments to components/assemblies to ensure that  

they function correctly (such as setting working clearance, setting travel, 

setting backlash in gears, preloading bearings)  

K19  Describe the importance of making 'off - load' checks before running the 

equipment under power  

K20  Describe the importance of com pleting maintenance documentation and/or 

reports following the maintenance activity  

K21  Describe the problems associated with the mechanical maintenance activity, 

and how they can be overcome  
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Unit  19 :  As sembling and 
Testing Fluid Power 
Systems  

Level :  2  

Guided learning hours:   105  

 

Unit overview  

This unit of competence has been developed by employers in the Aerospace and 

Aviation Sector and is part of an overall development programme designed to meet 

the requirements of the Sector, the published Apprentice ship Standard and 

Employer Occupational Brief .  

This unit of competence  identifies the training and development required in order 

that the learner  can demonstrate that they are competent in being able to  

assemble and test fluid power systems . This will prep are them for entry into the 

engineering or manufacturing sectors, creating a progression between education 

and employment, or that will provide a basis for the development of additional skills 

and occupational competences in the working environment.  

They w ill be expected to prepare for the assembly activities by obtaining all 

necessary information, documentation, tools and equipment required, and to plan 

how they intend to carry out the required assembly activities and the sequence of 

operations they intend  to use. They will be required to select the appropriate 

equipment to use, based on the assembly operations to be carried out and the type 

of fluid power equipment being assembled, which will include hydraulic, pneumatic 

or vacuum systems.  

In carrying out the fluid power assembly operations, they will be required to follow 

specific assembly techniques in order to assemble the various components, which 

will include rigid and flexible pipework, hoses, valves, actuators and cylinders, 

regulators, switches and sensors. The assembly activities will also include making 

all necessary checks and adjustments to ensure that fluid power components are 

correctly positioned and aligned, are dimensionally accurate and secure; pipework 

is dimensionally accurate and free fr om ripples, creases and damage; and joints are 

checked for security, with threaded devices tightened correctly. They will also be 

expected to carry out appropriate test procedures (such as leak or pressure) to 

confirm that the fluid power assembly meets th e operational performance required.  

Their responsibilities will require them to comply with health and safety 

requirements and organisational policy and procedures for the fluid power assembly 

activities undertaken. They will need to take account of any po tential difficulties or 

problems that may arise with the assembly activities, and to seek appropriate help 

and advice in determining and implementing a suitable solution. They will work 

under a high level of supervision, whilst taking responsibility for th eir own actions 

and for the quality and accuracy of the work that they carry out.  
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Their underpinning knowledge will provide an understanding of their work, and will 

enable them to apply appropriate fluid power assembly techniques and procedures 

safely. Th ey will understand the assembly process, and its application, and will 

know about the fluid power equipment being assembled, the system components, 

tools and consumables used, to the required depth to provide a sound basis for 

carrying out the activities t o the required specification.  

They will understand the safety precautions required when carrying out the 

assembly activities, and when using assembly tools and equipment. They will be 

required to demonstrate safe working practices throughout, and will unde rstand the 

responsibility they owe to themselves and others in the workplace.  

They will be able to apply the appropriate behaviours required in the workplace to 

meet the job profile and overall company objectives, such as strong work ethic, 

positive attitu de, team player, dependability, responsibility, honesty, integrity,  

motivation and commitment.  

Specific unit requirements  

In order to prove their ability to combine different fluid power assembly operations, 

at least one of the fluid power assemblies produ ced must be of a significant nature, 

and must contain a minimum of six of the components listed in  paragraph  3 of the  

Skills  section . 

Assessment requirements  

Assessment requirements for this unit are set down in the Aerospace and Aviation 

Assessment Strate gy which can be found in Annexe A . These requirements have 

been developed by employers for Aerospace and Aviation Engineering.  

Additional information  

Although all of the content and assessment requirements must be met in full 

employers can tailor the trai ning outcomes to ensure that the content of the 

programme is specific to their requirements in terms of products, processes, 

procedures, tools, equipment, materials, documentation and information systems . 

This will allow each organisation to develop their own specific and tailored training 

programme whilst meeting their own business requirements whilst at the same 

time ensuring that the overall generic content is to a high standard in terms of 

depth and breadth to enable progression and/or transferability t o other employers .  
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Performance requirements  

The learner  must be able to:  

P1 Work safely at all times, complying with health and safety legislation, 

regulations and other relevant guidelines  

P2 Demonstrate the required behaviours in line with the job ro le and company 

objectives  

P3 Plan the assembly activities before they start them  

P4 Obtain all the information they need for the safe assembly of the fluid power 

system  

P5 Obtain and prepare the appropriate components, assembly tools and test 

equipment  

P6 Use the appropriate methods and techniques to assemble the components in 

their correct positions  

P7 Secure the components, using the specified connectors and securing devices  

P8 Check the completed assembly to ensure that all operations have been 

completed  and that the finished system meets the required specification  

P9 Carry out tests on the assembled system, in accordance with the test 

schedule/defined test procedures  

P10 Deal promptly and effectively with problems within their control, and seek help 

and guidance from the relevant people if they have problems that they cannot 

resolve  

P11 Leave the work area in a safe and tidy condition on comple tion of the assembly 

activities  

 

Skills  

The learner must be able to:  

1.  Carry out all  of the following during t he assembly of the fluid power system:  

1.1  adhere to procedures or systems in place for risk assessment, COSHH, 

personal protective equipment (PPE) and other relevant safety 

regulations  

1.2  ensure the safe isolation of equipment (such as mechanical, electr ical, 

gas, air or fluids)  

1.3  follow job instructions, assembly drawings and procedures  

1.4  check that assembly tools and test instruments to be used are within 

calibration date and are in a safe and usable condition  

1.5  ensure that the fluid power system is kept free from foreign objects, 

dirt or other contamination  

1.6  return all tools and equipment to the correct location on comple tion of 

the a ssembly activities  
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Skills  

The learner must be able to:  

2.  Assemble one  of the following types of fluid power  system:  

2.1  pneumatic  

2.2  hydraulic  

2.3  vacuum  

 

3.  Produce fluid power assemblies that contain a range of components, including 

all  of the following:  

3.1  pipes  

3.2  hoses  

3.3  valves  

3.4  cylinders/actuators  

Plus six  more from the following:  

3.5  pumps  

3.6  lubricators  

3.7  switches  

3.8  bearings  

3.9  compressors  

3.10  pressure intensif iers  

3.11  sensors  

3.12  cables and wires  

3.13  accumulators  

3.14  regulators  

3.15  receivers  

3.16  gaskets and seals  

3.17  reservoirs/storage devices  

3.18  gauges/indicators  

3.19  filters  

3.20  motors  

3.21  coolers  

3.22  timers  

3.23  other specific components  
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Skills  

The learner must be able to:  

4.  Apply fluid power assembly methods and techniques to include all  of the 

following:  

4.1  checking components for serviceability  

4.2  applying screw  fastener locking devices  

4.3  positioning equipment/components  

4.4  tightening fastenings to the required torque  

4.5  aligning pipework and connections  

4.6  applying hose/cable clips and fasteners  

4.7  dressing  and securing pipes and hoses  

4.8  making de -energ ised checks before filling and/or pressurising the 

system  

4.9  setting, aligning and adjusting system components  

4.10  securing by using mechanical fixings  

 

5.  Carry out quality checks, to include all  of the following, using appropriate 

equipment:  

5.1  the sy stem is  complete, as per specification  

5.2  connections to components are tightened to the required torque  

5.3  dimensions are within specification requirements  

5.4  components are correctly positioned  

5.5  pipework is free from ripple and creases  

5.6  componen ts are correctly aligned  

5.7  electrical connections are correctly made (where applicable)  

5.8  direction and flow indicators on components are correct  

5.9  components are securely held in place  

 

6.  Carry out tests and adjustments on the assembled system, to include:  

6.1  leak test  

Plus one  more from the following:  

6.2  pressure line pressure tests  

6.3  speed  

6.4  return line pressure test  

6.5  sequence  

6.6  flow  

6.7  operational performance  
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Skills  

The learner must be able to:  

6.8  contamination  

6.9  correct sens e/direction  

 

7.  Carry out all  of the following checks to ensure the accuracy and quality of the 

tests carried out:  

7.1  the test equipment is correctly calibrated  

7.2  the test equipment used is appropriate for the tests being carried out  

7.3  test procedures  used are as recommended in the appropriate 

specifications  

7.4  test readings are taken at the appropriate points, and where 

appropriate comp onents are adjusted to give the required readings  

7.5  test equipment is operated within its specification range  

 

8.  Produce fluid power assemblies which meet all  of the following:  

8.1  all components are correctly assembled and aligned, in accordance with 

the specification  

8.2  moving parts are correctly adjusted and have appropriate clearances  

8.3  the system functions in  line with the specification requirements  

8.4  the system is leak free or within acceptable/agreed tolerances  

 

Knowledge and understanding  

The learner  must:  

K1 Describe the hazards associated with carrying out assembly activities on fluid 

power equipment (e.g. handling fluids, stored energy/force, misuse of tools), 

and how these can be minimised  

K2 Describe how to obtain and interpret drawings, charts, circuit and physical 

layouts, specifications, manufacturers' manuals, symbols used in fluid power, 

and ot her documents needed in the assembly activities  

K3 Outline the procedure for obtaining components, materials and other 

consumables necessary for the assembly activities  

K4 State the basic principles of how pneumatic, hydraulic and vacuum fluid power 

equipm ent functions, its operating sequence, the purpose of individual 

units/components and how they interact  

K5 Describe the different types of pipework, fittings and manifolds, and their 

application  

K6 Outline the identification and application of different ty pes of valve (such as 

poppet, spool, piston, disc)  

K7 Outline the identification and application of different types of sensors and 

actuators (such as rotary, linear, mechanical, electrical)  
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Knowledge and understanding  

The learner  must:  

K8 Outline the i dentification and application of different types of cylinder (such as 

single acting, double acting)  

K9 Outline the identification and application of different types of pump (such as 

positive and non -positive displacement)  

K10  Outline the identification and  application of different types compressors (such 

as screw, piston, rotary vane)  

K11  Outline the application and fitting of static and dynamic seals  

K12  Describe the techniques used to assemble/install fluid power equipment (e.g. 

marking out the positions of components; making pipe bends using fittings and 

by hand bending methods; connecting components using rigid and flexible 

pipework; using gaskets/seals and jointing/sealing compounds)  

K13  Explain the need to ensure that pipework is supported at appropria te intervals, 

and the need to eliminate stress on the pipework connections  

K14  Explain the need to ensure cleanliness of the fluid power system, and the ways 

of purging pipework before connection to components and pressure sources  

K15  Outline the recogniti on of contaminants and the problems they can create, and 

the effects and likely symptoms of contamination in the system  

K16  Describe the methods of testing the fluid power system; the types of test 

equipment to be used, and their selection for particular t ests  

K17  Explain how to make safety checks of the system before carrying out tests, to 

ensure that all pipes and components are secure and that moving parts are 

chocked or parked  

K18  Explain how to connect suitably calibrated test equipment into the circui t, and 

how to connect the circuit to a suitable pressure source containing appropriate 

ancillary equipment  

K19  Explain how to carry out the tests (e.g. applying test pressures in incremental 

stages; checking for leaks; taking appropriate test readings; adj usting 

appropriate components to give required operating conditions)  

K20  Explain how to determine pressure settings, and their effect on the system  

K21  Explain how to display/record test results, and the documentation used  

K22  Explain how to interpret the test readings obtained, and the significance of the 

readings gained  

K23  Describe the problems associated with the fluid power assembly and testing 

activity, and how they can be overcome  
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Unit  20 :  Producing Sheet Metal 
Components and 
Assemblies  

Level :  2  

Gu ided learning hours:   140  

 

Unit overview  

This unit of competence has been developed by employers in the Aerospace and 

Aviation Sector and is part of an overall development programme designed to meet 

the requirements of the Sector, the published Apprentices hip Standard and 

Employer Occupational Brief.  

This unit of competence identifies the training and development required in order 

that the learner  can demonstrate that they are competent in being able to produce 

sheet metal components and assemblies . This  wi ll prepare them for entry into the 

engineering or manufacturing sectors, creating a progression between education 

and employment, or that will provide a basis for the development of additional skills 

and occupational competences in the working environment.  

They will be expected to prepare for the sheet metalworking activities by obtaining 

all necessary information, documentation, tools and equipment required, and to 

plan how they intend to carry out the required cutting, forming and assembly 

activities, and  the sequence of operations they intend to use.  

They will be required to select the appropriate equipment to use, based on the type 

and thickness of material, the operations to be carried out and the accuracy to be 

achieved. In carrying out the cutting and  shaping activities, they will need to use a 

range of hand tools, portable power tools and simple machines to produce a variety 

of shapes, profiles and forms. They will also be expected to produce simple sheet 

metal assemblies, using self - secured joints, t hermal methods or mechanical 

fastening devices.  

Their responsibilities will require them to comply with health and safety 

requirements and organisational policy and procedures for the sheet metalworking 

activities undertaken. They will need to take account  of any potential difficulties or 

problems that may arise with the activities, and to seek appropriate help and advice 

in determining and implementing a suitable solution. They will work under a high 

level of supervision, whilst taking responsibility for t heir own actions and for the 

quality and accuracy o f the work that they carry out.  

Their underpinning knowledge will provide an understanding of their work, and will 

enable them to apply appropriate sheet metalworking techniques and procedures 

safely. They  will understand the cutting, forming and assembly process, and its 

application, and will know about the tools and equipment used, to the required 

depth to provide a sound basis for carrying out the activities to the required 

specification.  
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They will unde rstand the safety precautions required when carrying out sheet 

metalworking activities, and when using the various tools and equipment, especially 

with the use of guillotines and bending/forming equipment. They will be required to 

demonstrate safe working practices throughout, and will understand the 

responsibility they owe to themselves and others in the workplace.  

They will be able to apply the appropriate behaviours required in the workplace to 

meet the job profile and overall company objectives, such as  strong work ethic, 

positive attitude, team player, dependability, responsibility, honesty, integrity,  

motivation and commitment.  

Specific unit requirements  

In order to prove their ability to combine different sheet metal cutting and forming 

operations, at  least one of the jobs produced must be of a significant nature, and 

must contain a minimum of three of the features listed in the skills section, 

paragraph 7 plus  three  of the features listed in paragraph 9  of the Skills  section . 

Assessment requirements  

Assessment requirements for this unit are set down in the Aerospace and Aviation 

Assessment Strategy which can be found in Annexe A . These requirements have 

been developed by employers for Aerospace and Aviation Engineering.  

Additional information  

Although  all of the content and assessment requirements must be met in full 

employers can tailor the training outcomes to ensure that the content of the 

programme is specific to their requirements in terms of products, processes, 

procedures, tools, equipment, mate rials, documentation and information systems.  

This will allow each organisation to develop their own specific and tailored  training 

programme whilst meeting their own business requirements whilst at the same 

time ensuring that the overall generic content i s to a high standard in terms of 

depth and breadth to enable progression and/or transferability to other employers.  
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Performance requirements  

The learner  must be able to:  

P1 Work safely at all times, complying with health and safety legislation, 

regulat ions and other relevant guidelines  

P2 Demonstrate the required behaviours in line with the job role and company 

objectives  

P3 Plan the sheet metalworking activities before they start them  

P4 Obtain the appropriate tools and equipment for the sheet metalwor king 

operations, and check that they are in a safe and usable condition  

P5 Mark out the components for the required operations, using appropriate tools 

and techniques  

P6 Cut and shape the materials to the required specification, using appropriate 

tools and  techniques  

P7 Use the appropriate methods and techniques to assemble and secure the 

components in their correct positions  

P8 Measure and check that all dimensional and geometrical aspects of the 

component are to the specification  

P9 Deal promptly and effe ctively with problems within their control, and seek help 

and guidance from the relevant people if they have problems that they cannot 

resolve  

P10 Leave the work area in a safe and tidy condition on completion of the fitting 

activities  

 

Skills  

The learner  must be able to:  

1.  Carry out all of the following during the sheet metalworking activities:  

1.1  adhere to procedures or systems in place for risk assessment, COSHH, 

personal protective equipment (PPE)  and other relevant safety 

regulations  

1.2  ensure tha t all power tool cables, extension leads or air supply hoses 

are in a tested and serviceable condition  

1.3  return all tools and equipment to the correct location on completion of 

the sheet metalworking activities  

1.4  check that all measuring equipment is w ithin calibration date  

 

2.  Use marking out methods and techniques, including:  

2.1  direct marking using instruments  

Plus one  more from the following:  

2.2  use of templates  

2.3  tracing/transfer methods  
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Skills  

The learner must be able to:  

3.  Use a range o f marking out equipment, to include all  of the following:  

3.1  scriber  

3.2  rule or tape  

3.3  square  

3.4  dividers or trammels  

3.5  punch  

3.6  straight edge  

3.7  protractor  

3.8  chalk, blueing or paint  

 

4.  Mark out material, to include all  of the following fe atures:  

4.1  datum and centre lines  

4.2  curved profiles  

4.3  square/rectangular profiles  

4.4  cutting and bending detail (including allowances)  

4.5  angles  

4.6  hole centring and outlining (such as circular or linear)  

4.7  circles  

 

5.  Cut and finish material  to the marked out shape, using both  of the following 

hand tools:  

5.1  tin snips  

5.2  bench shears  

Plus two  more from the following:  

5.3  hacksaw  

5.4  files  

5.5  hand power tools (such as drill, nibbling, saw)  

5.6  pneumatic tools  

5.7  trepanning  

5.8  thermal device  

5.9  other specific tool  
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Skills  

The learner must be able to:  

6.  Cut and finish material to the marked out shape, using the following machine 

tool:  

6.1  guillotine  

Plus two  more of the following:  

6.2  pillar drill  

6.3  punch/cropping machine  

6.4  t repanning machine  

6.5  bench saw  

6.6  nibbling machine  

6.7  band saw  

 

7.  Perform cutting operations to produce components with all three  of the 

following shapes:  

7.1  square or rectangular profiles  

7.2  angled profiles  

7.3  external curved profiles  

Plus two  mor e from the following:  

7.4  notches  

7.5  internal curved contours  

7.6  round holes  

7.7  square holes  

 

8.  Use both  of the following types of forming equipment/techniques:  

8.1  bending machine (hand or powered)  

8.2  rolling machine (hand or powered)  

Plus two  mor e from the following:  

8.3  hammers/panel beating equipment  

8.4  wheeling machine  

8.5  stakes and formers  

8.6  swaging machine  

8.7  presses  

8.8  shrinking techniques  

8.9  jenny/wiring ma chine  

8.10  stretching techniques  
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Skills  

The learner must be able to:  

9. Carry out forming operations which produce components having all  of the 

following shapes:  

9.1  bends/upstands  

9.2  tray/box sections  

9.3  folds/safe edges  

9.4  cylindrical sections  

Plus one  more from the following:  

9.5  wired edges  

9.6  cowlings and rounded covers  

9.7  swages  

9.8  square to round trunking  

9.9  curved panels  

9.10  lobster -back trunking  

9.11  ribbed components  

9.12  concertin a ducting or trunking  

 

10.  Assemble sheet metal components, using two  of the following methods:  

10.1  temporary tack welding  

10.2  adhesive bonding  

10.3  soldering or brazing  

10.4  flanged and mechanically fastened (such as bolts, screws)  

10.5  resistance spot welding  

10.6  self - securing joints (such as knocked up, paned down, swaged, joggled)  

10.7  riv eting (such as hollow or solid)  

 

11.  Use sheet metal (up to and including 3mm) in two  different materials from the 

following:  

11.1  hot rolled mild steel  

11.2  cold rolled mild steel  

11.3  coated mild steel (such as  primed, tinned, galvanised)  

11.4  copper  

11.5  brass  

11.6  lead  

11.7  stainles s steel  

11.8  titanium  

11.9  aluminium  
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Skills  

The learner must be able to:  

12.  Produce sheet metal components which meet all  of the following:  

12.1  all dimensions are within +/ -  2.0  mm or +/ -  0.079ò 

12.2  finished components meet the required shape/geo metry (square, 

straight, angles free from twists)  

12.3  completed components are free from excess ive tooling marks, 

deformation, cracking, sharp edges, slivers or burrs  

12.4  all components are correctly assembled and have secure and firm joints  

 

Knowledge and understanding  

The learner  must:  

K1 Describe the hazards associated with carrying out sheet metalworking 

activities (such as handling sheet materials, using dangerous or badly 

maintained tools and equipment, operating guillotines and bending machines, 

and when using hand and bench shears), and how they can be minimised  

K2 Explain how to prepare the materials in readiness for the marking out 

activities, in order to enhance clarity, accuracy and safety (such as visually 

checking for defects, cleaning the materials, removing burrs and sharp edges, 

applying a marking out medium)  

K3 Explain the importance of ensuring that marking out is undertaken from the 

selected datum, and the possible effects of working from a different datum  

K4 Describe the use of markin g out conventions when marking out the workpiece 

(including datum lines, cutting guidelines, square and rectangular profiles, 

circular and radial profiles, angles, holes linearly positioned, boxed and on 

pitch circles)  

K5 Explain the importance of laying o ut the marking -out shapes or patterns to 

maximise use of materials  

K6 Outline the tools and techniques available for cutting and shaping sheet metal 

(such as tin snips, bench shears, guillotines, portable power tools, bench drills, 

saws)  

K7 Describe hand t ools used in sheet metal forming activities (such as range of 

hammers, stakes, formers, sand bags), and typical operations that they are 

used for  

K8 Describe the various machine tool forming equipment that can be used to 

produce a range of shapes (such as bends, box sections, cylinders and curved 

sections, wired edges and swages)  

K9 Describe methods of stretching and shrinking materials, and the tools, 

equipment and techniques used for this  this knowledge criteria only applies if 

learner has chosen skill 8. 8 or 8.10  

K10  Explain how to set up the various machines to produce the required forms 

(setting up of rolls; setting fingers on bending machines; setting forming tools 

for swaging)  
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Knowledge and understanding  

The learner  must:  

K11  Outline ways of limit ing distortion, marking, creases, flats (in curved sections)  

K12  Describe the characteristics of the various materials used (with regard to the 

bending and forming process)  

K13  Explain how the materials are to be prepared for the forming operations, and 

wh y some materials may require a heating process prior to forming  

K14  Describe the various methods of securing the assembled components, and the 

range of mechanical fastening devices that are used (such as nuts and bolts, 

rivets, screws, special fasteners), resistance and tack welding methods and 

techniques, adhesive bonding of components and self - secured joints (such as 

knocked up, paned down, swaged and joggled)  

K15  Describe the preparations to be carried out on the comp onents prior to 

assembling them  

K16  Explain how to set up and align the various components, and the tools and 

equipment that are used for this  

K17  Outline methods of temporarily holding the joints together to aid the assembly 

activities (such as clamps, rivet clamps)  

K18  Describe the inspecti on techniques that can be applied to check that shape 

(including straightness) and dimensional accuracy are to specification and 

within acceptable limits  

K19  Explain the problems that can occur with the sheet metalworking activities 

(such as defects caused  by incorrectly set or blunt shearing blades), and how 

these can be overcome  
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Unit  21 :  Preparing and using 
Manual TIG or Plasma -
arc Welding E quipment  

Level :  2  

Guided learning hours:  140  

 

Unit overview  

This unit of competence has been developed by employer s in the Aerospace and 

Aviation Sector and is part of an overall development programme designed to meet 

the requirements of the Sector, the published Apprenticeship Standard and 

Employer Occupational Brief.  

This unit of competence identifies the training a nd development required in order 

that the learner  can demonstrate that they are competent in being able to prepare 

and use manual tungsten inert gas (TIG) or plasma -arc welding equipment . This  

will prepare them for entry into the engineering or manufacturi ng sectors, creating 

a progression between education and employment, or that will provide a basis for 

the development of additional skills and occupational competences in the working 

environment.  

They will be expected to prepare the welding equipment and t o ensure that all the 

leads/cables, hoses and torches are securely connected and free from damage. 

They will also need to obtain and check that all the workholding equipment is in a 

safe and usable condition.  

In preparing to weld, they will need to set and  adjust the welding conditions in line 

with instructions and/or the welding procedure specification. They must operate the 

equipment safely and correctly, and make any necessary adjustments to settings in 

line with their permitted authority, in order to pr oduce the welded joints to the 

required specification.  

On completion of the welding operations, they will be expected to check the quality 

of the welds using measuring equipment, visual examination and destructive 

testing techniques, as appropriate to the aspects being checked. They will need to 

be able to recognise welding defects, to take appropriate action to limit any faults 

that occur and to ensure that the finished workpiece is within the specification 

requirements. On completion of the welding activi ties, they will be expected to 

return all tools, equipment and workholding devices to their designated location and 

to leave the welding equipment and work area in a safe and tidy conditi on.  

Their responsibilities will require them to comply with health an d safety 

requirements and organisational policy and procedures for the welding activities 

undertaken. They will need to take account of any potential difficulties or problems 

that may arise with the welding activities, and to seek appropriate help and advi ce 

in determining and im plementing a suitable solution.  

They will work under a high level of supervision, whilst taking responsibility for their 

own actions and for the quality and accuracy of the work that they carry out.  
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Their underpinning knowledge wi ll provide an understanding of their work, and will 

enable them to apply appropriate manual TIG or plasma -arc welding techniques 

safely. They will understand the welding process, and its application, and will know 

about the equipment, materials and consuma bles, to the required depth to provide 

a sound basis for carrying out the activities to the required specification. They will 

understand the safety precautions required when working with the TIG or plasma -

arc welding equipment, and with the associated tool s and equipment. They will be 

required to demonstrate safe working practices throughout, and will understand the 

responsibility they owe to themselves and others in the workplace.  

They will be able to apply the appropriate behaviours required in the workpl ace to 

meet the job profile and overall company objectives, such as strong work ethic, 

positive attitude, team player, dependability, responsibility, honesty, integrity,  

motivation and commitment.  

Specific unit requirements  

Welded joints must be at least 1 50  mm long, using single -  or multi - run welds (as 

appropriate), with at least one stop and start included.  

Assessment requirements  

Assessment requirements for this unit are set down in the Aerospace and Aviation 

Assessment Strategy which can be found in Ann exe A . These requirements have 

been developed by employers for Aerospace and Aviation Engineering.  

Additional information  

Although all of the content and assessment requirements must be met in full 

employers can tailor the training outcomes to ensure that  the content of the 

programme is specific to their requirements in terms of products, processes, 

procedures, tools, equipment, materials, docum entation and information systems.  

This will allow each organisation to develop their own specific and tailored tr aining 

programme whilst meeting their own business requirements whilst at the same 

time ensuring that the overall generic content is to a high standard in terms of 

depth and breadth to enable progression and/or tr ansferability to other employers.   
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Perfor mance requirements  

The learner  must be able to:  

P1 Work safely at all times, complying with health and safety legislation, 

regulations and other relevant guidelines  

P2 Demonstrate the required behaviours in line with the job role and company 

objectives  

P3 Plan the welding activities before they start them  

P4 Obtain and prepare the appropriate welding equipment and welding 

consumables  

P5 Prepare and support the joint, using the appropriate methods  

P6 Tack weld the joint at appropriate intervals, and check the joint for accuracy 

before final welding  

P7 Weld the joint to the specified quality, dimensions and profile  

P8 Use appropriate methods and equipment to check the quality, and that all 

dimensional and geometrical aspects of the weld are to the specificat ion  

P9 Deal promptly and effectively with problems within their control, and seek help 

and guidance from the relevant people if they have problems that they cannot 

resolve  

P10 Shut down and make safe the welding equipment on completion of the welding 

activ ities  

 

Skills  

The learner must be able to:  

1.  Prepare for the TIG or plasma -arc welding process by carrying out all  of the 

following:  

1.1  adhere to procedures or systems in place for risk assessment, COSHH, 

personal protective equipment (PPE)  and other r elevant safety 

regulations  

1.2  check the condition of and correctly connect welding leads, earthing 

arrang ements, hoses and welding torch  

1.3  set and adjust the welding conditions/parameters, in acco rdance with 

the wel ding procedure specification  

1.4  prepa re the work area for the welding activiti es (such as positioning 

welding screens and fume extraction)  

1.5  prepare the materials and joint in readiness for wel ding (such as 

cleaning of joint faces, grinding weld preparations, setting up the joint, 

supportin g the joint)  

1.6  make sure that the work area is maintained and le ft in a safe and tidy 

condition  
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Skills  

The learner must be able to:  

2.  Use manual welding and related equipment, to include one  of the following 

welding processes:  

2.1  TIG  

2.2  Plasma -arc 

 

3.  Use welding consumables appropriate to the material and application, to 

include one  of the following:  

3.1  AC current types  

3.2  DC current types  

 

4.  Produce three  of the following welded joints of at least 150  mm long, by single 

or multi - run (as appro priate), with at least one stop and start included:  

4.1  fillet lap joints  

4.2  corner joints  

4.3  tee fillet joints  

4.4  butt joints  

And using one  of the following methods:  

4.5  with filler wire  

4.6  without filler wire (autogenously)  

 

5.  Produce joints in th e following: one  type of material from the following:  

5.1  carbon steel  

5.2  stainless steel   

5.3  aluminium  

And two  forms of material from the following:  

5.4  sheet (less than 3 mm)  

5.5  pipe/tube  

5.6  plate  

5.7  section  

5.8  other forms  

 

6.  Weld joints in good access situations, in two  of the following BS EN ISO 6947 

positions:  

6.1  Flat (PA)  

6.2  Vertical upwards (PF)  

6.3  Horizontal vertical (PB)  
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Skills  

The learner must be able to:  

6.4  Vertical downwards (PG)  

6.5  Horizontal (PC)  

 

7.  Check that the welded join t conforms to the specification, by checking all  of 

the following:  

7.1  dimensional accuracy  

7.2  size and profile of weld  

7.3  number of runs  

7.4  alignment/squareness  

 

8.  Carry out non -destructive testing of the welds, using one  of the following:  

8.1  dye pe netrant  

8.2  fluorescent penetrant  

8.3  magnetic particle  

 

9.  Carry out destructive tests on weld specimens, using one  of the following:  

9.1  macroscopic examination  

9.2  nick break test  

9.3  bend tests (such as face, root or side, as appropriate)  

 

10.  Identi fy all  of the following weld defects:  

10.1  lack of continuity of the weld  

10.2  uneven and irregular ripple formation  

10.3  incorrect weld size or profile  

Plus four  more of the following:  

10.4  undercutting  

10.5  internal cracks  

10.6  overlap  

10.7  surface cra cks  

10.8  inclusions  

10.9  lack of fusion  

10.10  porosity  

10.11  lack of penetration  
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Skills  

The learner must be able to:  

11.  Produce welded joints which meet all  of the following (with reference to BS 

4872 Part 1 Weld test requirements):  

11.1  welds meet t he required dimensional accuracy  

11.2  fillet welds are equal in leg length and slightly convex in profile (where 

applic able), with the size of the fillet equivalent to the thickness of the 

material welded  

11.3  the weld contour is linear, of uniform profile , free from excessive 

undulations, with regular and even ripple  

11.4  the welds are adequately fused, and there is minimal undercut, overlap 

and su rface inclusions  

11.5  weld finishes are built up to the full section of the weld  

11.6  joins at stop/start posi tions merge smoothly, with no pronounced hump 

or crater in the weld surface  

11.7  tack welds are blended in to form part of the finished weld, without 

excessive hump  

11.8   corner joints have minimal burn through to the underside of the joint 

or, where appro priate, penetration is present to a maximum depth of 3  

mm for at least 75% of the joint  

11.9   the weld surface is free from cracks, and substantially free from 

porosity, shrinkage cavities and trapped slag  

11.10  the weld surface and adjacent parent metal i s substantially free from 

arcing or chipping marks  

 

Knowledge and understanding  

The learner must :  

K1 State the hazards associated with TIG and plasma -arc welding, and how they 

can be minimised  

K2 Describe the correct handling and storage of gas cylinders  (e.g. manual 

handling and use of cylinder trolley, leak detection procedures, relevant BCGA 

codes of practice, cylinder identification, gas pressures, cylinder and 

equipment safety features)  

K3 Describe the types, selection and application of filler wires  and welding 

electrodes  

K4 Explain the reasons for using shielding gases, and the types and application of 

the various gases  

K5 Outline gas pressures and flow rates (in relationship to the type of material 

being welded)  

K6 Describe the benefits and applica tion of the welded joints to be produced ( e.g. 

lap joints, corner joints,  and butt welds)  
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Knowledge and understanding  

The learner must :  

K7 State the terminology used for the appropriate welding positions  

K8 Describe how to prepare the materials in read iness for the welding activity 

(e.g. ensuring that the material is free from excessive surface contamination ï 

such as rust, scale, paint, oil/grease and moisture; ensuring edges to be 

welded are correctly prepared -  such as made flat, square or bevelled)  

K9 Explain how to set up and restrain the joint, and the tools and techniques to be 

used (e.g. the use of jigs and fixtures, restraining devices such as clamps and 

weights/blocks; setting up the joint in the correct position and alignment)  

K10  Outline tack  welding size and spacing (in relationship to material thickness)  

K11  Describe the checks to be made prior to welding (such as confirming the 

correct set -up of the joint; the condition of electrical connections, welding 

return and earthing arrangements; op erating parameters)  

K12  Describe the techniques of operating the welding equipment to produce a 

range of joints in the various joint positions (e.g. fine adjustment of 

parameters; correct manipulation of the torch; blending in stops/starts and 

tack welds)  

K13  Explain how to control distortion (e.g. welding sequence; deposition technique)  

K14  Describe the problems that can occur with the welding activities (e.g. causes of 

distortion and methods of control; effects of welding on materials and sources 

of weld defects), and how these can be overcome  

K15  Explain how to close down the welding equipment safely and correctly  

K16  Outline the safe working practices and procedures to be adopted when 

preparing the welds for examination (e.g. handling hot materials, usin g 

chemicals for cleaning and etching, using equipment to fracture welds)  

K17  Explain how to prepare the welds for examination (such as removing surface 

irregularities; cleaning the weld, polishing and making saw cuts on welds to be 

fracture tested  

K18  Desc ribe  how to check the welded joints for uniformity, alignment, position, 

weld size and profile  

K19  Outline the various procedures for visual examination of the welds for cracks, 

porosity and slag inclusions (e.g. dye penetrant, fluorescent penetrant; 

magne tic particle testing)  

K20  Outline the various procedures for carrying out destructive tests on the welds 

(e.g. macroscopic examination, bend tests, nick break tests)  

K21  Describe methods of removing a specimen of weld from a suitable position in 

the joint (e.g. a stop/start position) using a non - thermal process (e.g. hand 

saws, power saws, abrasive discs)  

K22  Explain how to examine the welds after the tests and how to check for such 

defects as the degree of penetration and fusion, inclusions, porosity, crac ks, 

undercut and overlap, uneven and irregular ripple formation  
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Unit  22 :  Preparing and using 
Semi - automatic MIG, 
MAG and Flux Cored 
Arc Welding E quipment  

Level :  2  

Guided learning hours:   140  

 

Unit overview  

This unit of competence has been developed by em ployers in the Aerospace and 

Aviation Sector and is part of an overall development programme designed to meet 

the requirements of the Sector, the published Apprenticeship Standard and 

Employer Occupational Brief.  

This unit of competence identifies the trai ning and development required in order 

that the learner  can demonstrate that they are competent in being able to prepare 

and use semi -automatic MIG, MAG and f lux cored arc welding equipment. This  will 

prepare them for entry into the engineering or manufact uring sectors, creating a 

progression between education and employment, or that will provide a basis for the 

development of additional skills and occupational competences in the working 

environment.  

They will be expected to prepare the welding equipment an d to ensure that all 

leads/cables, shielding gas system, hoses and wire feed mechanisms are securely 

connected and free from damage. They will also need to obtain and check that all 

the workholding equipment is in a safe and usable condition.  

In preparing to weld, they will need to set and adjust the welding conditions, in line 

with instructions and/or the welding procedure specification. They must operate the 

equipment safely and correctly, and make any necessary adjustments to settings in 

line with their permitted authority, in order to produce the welded joints to the 

required specification.  

On completion of the welding operations, they will be expected to check the quality 

of the welds using measuring equipment, visual examination and destructive 

testing  techniques, as appropriate to the aspects being checked. They will need to 

be able to recognise welding defects, to take appropriate action to limit any faults 

that occur and to ensure that the finished workpiece is within the specification 

requirements. On completion of the welding activities, they will be expected to 

return all tools, equipment and workholding devices to their designated location, 

and to leave the welding equipment and work are a in a safe and tidy condition.  

Their responsibilities will r equire them to comply with health and safety 

requirements and organisational policy and procedures for the welding activities 

undertaken. They will need to take account of any potential difficulties or problems 

that may arise with the welding activities, a nd to seek appropriate help and advice 

in determining and implementing a suitable solution.  
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They will work under a high level of supervision, whilst taking responsibility for their 

own actions and for the quality and accuracy of the work that they carry out.  

Their underpinning knowledge will provide an understanding of their work, and will 

enable them to apply appropriate semi -automatic MIG, MAG or flux cored wire 

welding techniques safely. They will understand the welding process, and its 

application, an d will know about the equipment, materials and consumables, to the 

required depth to provide a sound basis for carrying out the activities to the 

required specification. They will understand the safety precautions required when 

working with the MIG, MAG or  flux cored wire welding equipment, and with the 

associated tools and equipment. They will be required to demonstrate safe working 

practices throughout, and will understand the responsibility they owe to themselves 

and others in the workplace.  

They will be  able to apply the appropriate behaviours required in the workplace to 

meet the job profile and overall company objectives, such as strong work ethic, 

positive attitude, team player, dependability, responsibility, honesty, integrity,  

motivation and commitm ent.  

Specific unit requirements  

Welded joints must be at least 150  mm long, using single -  or multi - run welds (as 

appropriate), with at least one stop and start included.  

Assessment requirements  

Assessment requirements for this unit are set down in the Aero space and Aviation 

Assessment Strategy which can be found in Annexe A . These requirements have 

been developed by employers for Aerospace and Aviation Engineering.  

Additional information  

Although all of the content and assessment requirements must be met i n full 

employers can tailor the training outcomes to ensure that the content of the 

programme is specific to their requirements in terms of products, processes, 

procedures, tools, equipment, materials, documentation and information systems.  

This will allow  each organisation to develop their own specific and tailored training 

programme whilst meeting their own business requirements whilst at the same 

time ensuring that the overall generic content is to a high standard in terms of 

depth and breadth to enable progression and/or transferability to other employers.  
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Performance requirements  

The learner  must be able to:  

P1 Work safely at all times, complying with health and safety legislation, 

regulations and other relevant guidelines  

P2 Demonstrate the require d behaviours in line with the job role and company 

objectives  

P3 Plan the welding activities before they start them  

P4 Obtain and prepare the appropriate welding equipment and welding 

consumables  

P5 Prepare and support the joint, using the appropriate meth ods  

P6 Tack weld the joint at appropriate intervals, and check the joint for accuracy 

before final welding  

P7 Weld the joint to the specified quality, dimensions and profile  

P8 Use appropriate methods and equipment to check the quality, and that all 

dimens ional and geometrical aspects of the weld are to the specification  

P9 Deal promptly and effectively with problems within their control, and seek help 

and guidance from the relevant people if they have problems that they cannot 

resolve  

P10 Shut down and mak e safe the welding equipment on completion of the welding 

activities  

 

Skills  

The learner must be able to:  

1.  Prepare  for the MIG, MAG or flux cored wire arc welding process by carrying 

out all of the following:  

1.1  adhere to procedures or systems in plac e for risk assessment, COSHH, 

personal protective equipment (PPE) and other relevant safety 

regulations  

1.2  check the condition of, and correctly connect, welding leads/cables, 

hoses, shielding gas supply and wire feed mechanisms  

1.3  set and adjust the wel ding conditions/parameters, in accordance with 

the wel ding procedure specification  

1.4  prepare the work area for the welding activities (such as positioning 

welding screens and fume extraction)  

1.5  prepare the materials and joint in readiness for welding ( such as 

cleaning of joint faces, grinding weld preparations, setting up the joint, 

supporting the joint)  

1.6  make sure the work area is maintained and le ft in a safe and tidy 

condition  
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Skills  

The learner must be able to:  

2.  Use manual/semi -automatic we lding and related equipment to include one  of 

the following:  

2.1  MIG  

2.2  MAG  

2.3  Flux cored wire welding equipment  

 

3.  Use consumables appropriate to the material and application, to include: one  

of the following wire types:  

3.1  solid wire  

3.2  cored wir e  

Plus one  of the following types of shielding gas:  

3.3  inert  

3.4  active  

 

4.  Produce three  of the following welded joints of at least 150  mm long, by single 

or multi - run (as appropriate), with at least one stop and start included:  

4.1  fillet lap joints  

4.2  corner joints  

4.3  Tee fillet joints  

4.4  butt joints  

 

5.  Produce joints as follows: one  type of material from the following:  

5.1  carbon steel  

5.2  stainless steel  

5.3  aluminium  

And two  forms of material from the following:  

5.4  plate  

5.5  sheet (less than 3 mm)  

5.6  pipe/tube  

5.7  section  

5.8  other forms  

 

6.  Weld joints in good access situations in two  of the following BS EN ISO 6947 

positions:  

6.1  Flat (PA)  

6.2  Vertical upwards (PF)  
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Skills  

The learner must be able to:  

6.3  Horizontal vertical (PB)  

6.4  Vertical downwards (PG)  

6.5  Horizontal (PC)  

 

7.  Check that the welded joint conforms to the specification, by checking all  of 

the following:  

7.1  dimensional accuracy  

7.2  size and profile of weld  

7.3  number of runs  

7.4  alignment/squareness  

 

8.  Carry out no n-destructive testing of the welds, using one  of the following:  

8.1  dye penetrant  

8.2  fluorescent penetrant  

8.3  magnetic particle  

 

9.  Carry out destructive tests on weld specimens using one  of the following:  

9.1  macroscopic examination  

9.2  ni ck break test  

9.3  bend tests (such as face, root or side, as appropriate)  

 

10.  Identify all  of the following weld defects:  

10.1  lack of continuity of the weld  

10.2  uneven and irregular ripple formation  

10.3  incorrect weld size or profile  

Plus four  more of the following :  

10.4  undercutting  

10.5  internal cracks  

10.6  overlap  

10.7  surface cracks  

10.8  inclusions  

10.9  lack of fusion  

10.10  porosity  

10.11  lack of penetration  
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Skills  

The learner must be able to:  

11.  Produce welded joints which meet all  of the following (with reference to BS 

4872 Part 1 Weld test requirements):  

11.1  welds meet the required dimensional accuracy  

11.2  fillet welds are equal in leg length and slightly convex in profile, with 

the size of the fillet equivalent to the thickness of the material welded  

11.3  the weld contour is linear, of uniform profile, free from excessive 

undulation s, with regular and even ripple  

11.4  the welds are adequately fused, and there is minimal undercut, overlap 

and su rface inclusions  

11.5  weld finishes are built up to the ful l section of the weld  

11.6  joins at stop/start positions merge smoothly, with no pronounced hump 

or crater in the weld surface  

11.7  tack welds are blended in to form part of the finished weld, without 

excessive hump  

11.8  corner joints have minimal burn thr ough to the underside of the joint 

or, where appropriate, penetration is present to a maximum depth of 3  

mm for at least 75% of the joint  

11.9  the weld surface is free from cracks, and substantially free from 

porosity, shrin kage cavities and trapped slag  

11.10  the weld surface and adjacent parent metal is substantially fre e from 

arcing or chipping marks  

 

Knowledge and understanding  

The learner  must:  

K1 State the hazards associa ted with MIG, MAG or flux cored wire arc welding, 

and how they can be minimised  

K2 Describe the correct handling and storage of gas cylinders (e.g. manual 

handling and use of cylinder trolley, leak detection procedures, relevant BCGA 

codes of practice, cylinder identification, gas pressures, cylinder and 

equipment safety features)  

K3 Describe the types, selection and application of electrode wires (e.g. solid and 

cored)  

K4 Explain the reasons for using shielding gases, and the types and application of 

the various gases  

K5 Outline gas pressures and flow rates (in relation to the type o f material being 

welded)  

K6 Describe the benefits and application of the welded joints to be produced (e.g. 

lap joints, corner joints, tee joints and butt welds)  

K7 State the terminology used for the appropr iate welding positions  
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Knowledge and understan ding  

The learner  must:  

K8 Describe how to prepare the materials in readiness for the welding activity 

(e.g. ensuring that the material is free from excessive surface contamination -  

such as rust, scale, paint, oil/grease and moisture; ensuring edges to be  

welded are correctly prepared -  such as made flat, square or bevelled)  

K9 Explain how to set up and restrain the joint, and the tools and techniques to be 

used (such as the use of jigs and fixtures, restraining devices -  such as clamps 

and weights/blocks;  setting up the joint in the correct position and alignment)  

K10  Outline tack welding size and spacing (in relation to material thickness)  

K11  Describe the checks to be made prior to welding (e.g. confirming the correct 

set -up of the joint; the condition o f electrical connections, welding return and 

earthing arrangements; wire feed mechanisms; gas supply; operating 

parameters)  

K12  Describe the techniques of operating the welding equipment to produce a 

range of joints in the various joint positions (e.g. fin e adjustment of 

parameters; correct manipulation of the welding gun; blending in stops/starts 

and tack welds)  

K13  Outline methods/modes of metal transfer and their uses (e.g. dip, globular, 

free flight, spray and pulsed)  

K14  Explain how to close down the w elding equipment safely and correctly  

K15  Explain how to control distortion (e.g. welding sequence; deposition technique)  

K16  Describe the problems that can occur with the welding activities (e.g. causes of 

distortion and methods of control; effects of wel ding on materials and sources 

of weld defects), and how these can be overcome  

K17  Outline the safe working practices and procedures to be adopted when 

preparing the welds for examination (e.g. handling hot materials, using 

chemicals for cleaning and etchin g, using equipment to fracture welds)  

K18  Explain how to prepare the welds for examination (e.g. removing surface 

irregularities; cleaning the weld, polishing and making saw cuts on welds to be 

break tested)  

K19  Describe how to check the welded joints for uniformity, alignment, position, 

weld size and profile  

K20  Outline the various procedures for visual examination of the welds for cracks, 

porosity and slag inclusions (e.g. dye penetrant, fluorescent penetrant; 

magnetic particle testing)  

K21  Outline the va rious procedures for carrying out destructive tests on the welds 

(e.g. macroscopic examination, bend tests, nick break tests)  

K22  Describe methods of removing a specimen of weld from a suitable position in 

the joint (such as a stop/start position), using a  non - thermal process (such as 

hand saws, power saws, abrasive discs)  

K23  Explain how to examine the welds after the tests , and how to check for such 

defects as the degree of penetration and fusion, inclusions, porosity, cracks, 

undercut and overlap, uneven  and irregular ripple formation  
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Unit  23 :  Producing Composite 
Mouldings u sing Wet 
Lay - up Techniques  

Level :  2  

Guided learning hours:  140  

 

Unit overview  

This unit of competence has been developed by employers in the Aerospace and 

Aviation Sector and is part  of an overall development programme designed to meet 

the requirements of the Sector, the published Apprenticeship Standard and 

Employer Occupational Brief.  

This unit of competence identifies the training and development required in order 

that the learner  can demonstrate that they are competent in being able to produce 

composite mouldings using wet lay -up techniques . This  will prepare them for entry 

into the engineering or manufacturing sectors, creating a progression between 

education and employment, or it  will provide a basis for the development of 

additional skills and occupational competences in the working environment.  

They will be expected to prepare for the wet  lay -up moulding activities by obtaining 

all necessary information, documentation, materials , tools and equipment required, 

and to plan how they intend to carry out the moulding/laying up activities and the 

sequence of operations they intend to use.  

They will be expected to prepare the tooling, apply release agents and prepare the 

composite mater ials. They will produce composite mouldings, which will incorporate 

a range of features, using a range of application methods. Mouldings produced will 

include laminates and sandwich structures, using suitable resin, fibre and core 

materials. The activities  will also include making all necessary visual and 

dimensional checks, to ensure that the mouldings meet the required specification 

and have an appropriate cosmetic appearance.  

Their responsibilities will require them to comply with health and safety 

requi rements and organisational policy and procedures for the wet lay -up 

production activities undertaken. They will need to take account of any potential 

difficulties or problems that may arise with the activities, and to seek appropriate 

help and advice in de termining and implementing a suitable solution. They will work 

under a high level of supervision, whilst taking responsibility for their own actions 

and for the quality and accuracy o f the work that they carry out.  

Their underpinning knowledge will provide  an understanding of their work, and will 

enable them to apply appropriate composite moulding wet lay -up techniques and 

procedures safely. They will understand the moulding/laying -up procedure, and its 

application, and will know about the equipment, materi als and consumables, to the 

required depth to provide the basis for carrying out the activities to the required 

specification.  
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They will understand the safety precautions required when carrying out the wet lay -

up moulding activities, and when using the as sociated tools and equipment. They 

will be required to demonstrate safe working practices throughout, and will 

understand the responsibility they owe to themselves and others in the workplace.  

They will be able to apply the appropriate behaviours required in the workplace to 

meet the job profile and overall company objectives, such as strong work ethic, 

positive attitude, team player, dependability, responsibility, honesty, integrity,  

motivation and commitment.  

Specific unit requirements  

In order to prove t heir ability to combine different wet lay -up operations, at least 

one of the components produced must be of a significant nature, and must have a 

minimum of three of the features listed in paragraph 7  of the Skills  section . 

Assessment requirements  

Assessme nt requirements for this unit are set down in the Aerospace and Aviation 

Assessment Strategy which can be found in Annexe A . These requirements have 

been developed by employers for Aerospace and Aviation Engineering.  

Additional information  

Although all of  the content and assessment requirements must be met in full 

employers can tailor the training outcomes to ensure that the content of the 

programme is specific to their requirements in terms of products, processes, 

procedures, tools, equipment, materials, documentation and information systems.  

This will allow each organisation to develop their own specific and tailored training 

programme whilst meeting their own business requirements whilst at the same 

time ensuring that the overall generic content is to a high standard in terms of 

depth and breadth to enable progression and/or transferability to other employers.  
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Performance requirements  

The learner  must be able to:  

P1 Work safely at all times, complying with health and safety legislation, 

regulations an d other relevant guidelines  

P2 Demonstrate the required behaviours in line with the job role and company 

objectives  

P3 Plan the moulding/laying -up activities before they start them  

P4 Prepare the moulds, jigs or formers ready for the manufacturing operatio ns 

P5 Mix and prepare the required materials  

P6 Carry out the moulding or laying -up activities, using the correct methods and 

techniques  

P7 Remove the mouldings from the formers and trim/finish them to specification  

P8 Check that all the required operation s have been completed to specification  

P9 Deal promptly and effectively with problems within their control, and seek help 

and guidance from the relevant people if they have problems that they cannot 

resolve  

P10 Leave the work area in a safe and tidy condit ion on completion of the moulding 

activities  

 

Skills  

The learner must be able to:  

1. Carry out all  of the following during the moulding activities:  

1.1  adhere to procedures or systems in place for risk assessment, COSHH, 

personal protective equipment (PP E) and other relevant safety 

regulations  

1.2  follow job instructions, drawin gs, process specifications and 

moulding/lay -up procedures  

1.3  ensure that all equipment an d tools used are in a safe and serviceable 

condition  

1.4  return all tools and equipment to  the correct location on completion of 

the moulding/lay -up activities  

 

2. Carry out all  of the following activities when preparing production tooling:  

2.1  check that tooling is correct and complete  

2.2  clean tooling and remove resin build -ups  

2.3  check for  surface defects  

2.4  correctly apply sealers/release agents  

2.5  clean and store tooling suitably after use  
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Skills  

The learner must be able to:  

3. Carry out all  of the following activities to prepare materials for production:  

3.1  obtain correct materia ls for the activity  

3.2  check that materials are fit for purpose and in life  

3.3  cut materials to correct size and shape  

3.4  calculate the correct resin to fibre ratios  

3.5  check correct quantity of resin is available  

3.6  identify and protect materials in the work area  

3.7  check correct measure and mix of resin/catalyst  

 

4. Produce a range of mouldings using one  of the following types of production 

tool:  

4.1  pattern  

4.2  mandrel  

4.3  metallic  

4.4  tooling block  

4.5  wet lay -up  

4.6  infused mould  

4.7  glass pre -pr eg 

4.8  carbon pre -preg  

4.9  female tooling  

4.10  male tooling  

4.11  multi -part tools  

4.12  matched tooling  

4.13  closed tooling  

 

5. Produce a range of mouldings using two  of the following application 

techniques:  

5.1  spray application of a gel coat  

5.2  brush app lication of a gel coat  

5.3  spray application of fibre/resin  

5.4  brush application of fibre/resin  

5.5  roller application of fibre/resin  

5.6  removal of voids and air pockets  

5.7  brush/roller consolidation  

5.8  use of vacuum bagging  

5.9  use of bleed plies  



 

Pearson BTEC Level 2 Diploma in  Aerospace and Aviation Engineering (Foundation Competence)  

Specification  ï Issu e 2 ï November 201 7 ©  Pearson Education Limited 201 7 
186  

 

Skills  

The learner must be able to:  

6. Produce a range of mouldings incorporating two  of the following in the lay -up:  

6.1  butt joins  

6.2  overlap joins  

6.3  staggered joins  

6.4  feathered joins  

6.5  orientated plies  

6.6  inserts  

6.7  fixtures  

 

7. Produce a range  of mouldings incorporating four  of the following shape 

features:  

7.1  internal corner  

7.2  external corner  

7.3  horizontal surface  

7.4  vertical surface  

7.5  double curvature  

7.6  concave surface  

7.7  convex surface  

7.8  return surfaces  

7.9  joggle details  

7.10  nett edges  

 

8. Produce a range of mouldings using one  type of resin from:  

8.1  bio resin  

8.2  acrylic  

8.3  polyester  

8.4  vinyl ester  

8.5  epoxy  

8.6  phenolic  

8.7  other (to be specified)  

 

9. Produce a range of mouldings using techniques for one  type of fibre from:  

9.1  natural fibre  

9.2  thermoplastic  

9.3  glass  
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Skills  

The learner must be able to:  

9.4  aramid  

9.5  carbon  

9.6  hybrid  

9.7  other (to be specified)  

 

10 . Produce a range of mouldings using techniques for two  type of reinforcement 

from:  

10.1  uni -directional  

10.2  roving  

10.3  chopped strand  

10.4  continuous filament  

10.5  tissues/veils  

10.6  bonded fabrics  

10.7  woven  

10.8  braids  

10.9  tapes  

10.10  multi -axis/stitched  

10.11  other (to be specified)  

 

11 . Produce a range of mouldings using techniques for one  type of co re material 

from:  

11.1  solid timber  

11.2  end grain balsa  

11.3  coremat  

11.4  rigid foam  

11.5  expanding foam  

11.6  skinned honeycomb  

11.7  other (to be specified)  

 

12 . Remove the moulding and carry out all of the following:  

12.1  visually check that the moulding  is complete and free from defects  

12.2  use appropriate equipment/g auges to check for dimensional accuracy 

(such as ov erall dimensions, thickness of material/moulding, geometric 

features)  

12.3  mark out the mouldings for trimming of excess material  
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Skill s 

The learner must be able to:  

12.4  cut/trim the mouldings, using a ppropriate tools and equipment  (such as 

cutting wheels/discs, routers, saws)  

12.5  carry out repairs (where appropriate)  

12.6  finish the mouldings, using appropr iate tools and equipment (su ch as 

rubbing blocks, diamond files , disc or belt sanders, pencil grinders)  

12.7  polish the mouldings, using a ppropriate tools and equipment  (such as 

wet san ding, cutting compounds)  

 

13 . Produce composite mouldings which comply with one  of the following 

st andards:  

13.1  components are dimensionally accurate within specification 

requirements  

13.2  finished components meet the required shape/geometry (such as 

squareness, straightness, angularity and being free from twists)  

13.3  completed components are fre e fro m defects, sharp edges or slivers  

13.4  components meet company standards and procedures  

 

Knowledge and understanding  

The learner must :  

K1 Describe the hazards associated with carrying out wet lay -up moulding 

techniques, and with the composite materials, consumables, tools and 

equipment used, and how to minimise these and reduce any risks  

K2 Describe the specific environmental conditions th at must be observed when 

producing composite mouldings (e.g. temperature, humidity, styrene levels to 

threshold limits , fume/dust extraction systems and equipment)  

K3 Describe the quality procedures used in the workplace to ensure production 

control (in relation to currency, issue, meeting specification) and the 

completion of such documents  

K4 Outline the conventions and terminology used for wet lay -up techniques (e.g. 

resin and  fibre weights/volumes, material orientation, material identification, 

material tailoring, mixing ratios, gel times, exotherm, bleed plies)  

K5 Outline the different types of resins, reinforcement, c atalysts, accelerators and 

additives used, and their applications  

K6 Outline the different types of fibre materials, fabrics, orientations, their 

combinations and applications  

K7 Outline different core, insert and filler materials, and their applications  

K8 Outline the different types of production tooling used for producing composite 

mo uldings, and their applications  
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Knowledge and understanding  

The learner must :  

K9 Outline methods for handling and preparing the reinforcing fibres  

K10  Describe how to es timate/calculate resin volume/weight required to wet -out 

the reinforcing fibres  

K11  Explain mixing ratios for gel coats, resins, accelerators and catalysts, and the 

associated working times  

K12  Describe the methods used in the application of the resin/fibr e during the lay -

up activity ï this knowledge criteria only applies if learner has chosen skill 5.3, 

5.4 or 5.5  

K13  State the tools and equipment used in the lay -up activities and outline their 

care, preparation and control procedures  

K14  Describe the prob lems that can occur during the lay -up process (including 

defects such as contamination, resin/fibre rich areas, and distortion)  

K15  Explain how defects can be overcome during the lay -up activity  

K16  Outline the different methods and techniques used to cure  composite 

mouldings including cure cycles and the need for monitoring  

K17  Outline the methods and techniques used to trim mouldings prior to release 

(green trimming)  

K18  Outline the care and safe handling of production tooling and composite 

mouldings thro ughout the production cycle  

K19  Explain the production controls used in the work area, and actions to be taken 

for unaccounted items  

K20  Explain how the composite moulding relates to its own quality documents and 

the production tooling used  
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Unit  24 :  Prod ucing Composite 
Mouldings using Pre -
Preg Techniques  

Level :  2  

Guided learning hours:  140  

 

Unit overview  

This unit of competence has been developed by employers in the Aerospace and 

Aviation Sector and is part of an overall development programme designed to meet 

the requirements of the Sector, the published Apprenticeship Standard and 

Employer Occupational Brief.  

This unit of competence identifies the training and development required in order 

that the learner  can demonstrate that they are competent in being able to produce 

composite mouldings using pre -preg techniques . This  will prepare them for entry 

into the engineering or manufacturing sectors, creating a progression between 

education and employment, or it will provide a basis for the development of 

additi onal skills and occupational competences in the working environment.  

They will be expected to prepare for the pre -preg laminating activities by obtaining 

all necessary information, documentation, materials, tools and equipment, and to 

plan how they intend to carry out the required activities and the sequence of 

operations they intend to use.  

They will be expected to prepare the tooling, apply release agents and prepare the 

composite materials. They will produce composite mouldings, which will incorporate 

a range of features, using a range of application methods. Mouldings produced will 

include laminates and sandwich structures, using suitable resin, fibre and core 

materials. The activities will also include making all necessary visual and 

dimensional checks,  to ensure that the mouldings meet the required specification 

and have an appropriate cosmetic appearance.  

Their responsibilities will require them to comply with health and safety 

requirements and organisational policy and procedures for the pre -preg lami nating 

activities undertaken. They will need to take account of any potential difficulties or 

problems that may arise with the activities, and to seek appropriate help and advice 

in determining and implementing a suitable solution. They will work under a h igh 

level of supervision, whilst taking responsibility for their own actions and for the 

quality and accuracy of the work that they carry out.  

Their underpinning knowledge will provide an understanding of their work, and will 

enable them to apply appropria te composite moulding pre -preg laminating 

techniques and procedures safely. They will understand the moulding/laminating 

procedure, and its application, and will know about the equipment, materials and 

consumables, to the required depth to provide a sound basis for carrying out the 

activities to the required specification.  
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They will understand the safety precautions required when carrying out the pre -

preg laminating activities, and when using the associated tools and equipment. 

They will be required to dem onstrate safe working practices throughout, and will 

understand the responsibility they owe to themselves and others in the workplace.  

They will be able to apply the appropriate behaviours required in the workplace to 

meet the job profile and overall compa ny objectives, such as strong work ethic, 

positive attitude, team player, dependability, responsibility, honesty, integrity,  

motivation and commitment.  

Specific unit requirements  

In order to prove their ability to combine different pre -preg laminating oper ations, 

at least one of the components produced must be of a significant nature, and must 

have a minimum of  three  of the features listed in paragraph 6  of the Skills  section .  

Assessment requirements  

Assessment requirements for this unit are set down in the  Aerospace and Aviation 

Assessment Strategy which can be found in Annexe A . These requirements have 

been developed by employers for Aerospace and Aviation Engineering.  

Additional information  

Although all of the content and assessment requirements must be met in full 

employers can tailor the training outcomes to ensure that the content of the 

programme is specific to their requirements in terms of products, processes, 

procedures, tools, equipment, materials, documentation and information systems.  

This will allow each organisation to develop their own specific and tailored training 

programme whilst meeting their own business requirements whilst at the same 

time ensuring that the overall generic content is to a high standard in terms of 

depth and breadth to en able progression and/or transferability to other employers.  
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Performance requirements  

The learner  must be able to:  

P1 Work safely at all times, complying with health and safety legislation, 

regulations and other relevant guidelines  

P2 Demonstrate the re quired behaviours in line with the job role and company 

objectives  

P3 Plan the moulding/laminating activities before they start them  

P4 Prepare the moulds, jigs or formers ready for the manufacturing operations  

P5 Mix and prepare the required materials  

P6 Carry out the moulding/laminating activities, using the correct methods and 

techniques  

P7 Remove the mouldings from the formers, and trim/finish them to specification  

P8 Check that all the required operations have been completed to specification  

P9 Deal pr omptly and effectively with problems within their control, and seek help 

and guidance from the relevant people if they have problems that they cannot 

resolve  

P10 Leave the work area in a safe and tidy condition on completion of the moulding 

activities  

 

Sk ills  

The learner must be able to:  

1. Carry out all  of the following during the moulding activities:  

1.1  adhere to procedures or systems in place for risk assessment, COSHH, 

personal protective equipment (PPE) and other relevant safety 

regulations  

1.2  foll ow job instructions, drawings, process specifications and 

moulding/laminating procedures  

1.3  ensure that all equipment and tools used are in a safe and serviceable 

condition  

1.4  return all tools and equipment to the correct location on completion of 

the mo ulding/laminating activities  

 

2. Carry out all of the following activities when preparing production tooling:  

2.1  check that tooling is correct and complete  

2.2  clean tooling and remove resin build -ups  

2.3  check for surface defects  

2.4  correctly apply seal ers/release agents  

2.5  clean and s tore tooling suitably after use  
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Skills  

The learner must be able to:  

3. Carry out all  of the following activities to prepare materials for production:  

3.1  obtain correct materials for the activity  

3.2  thaw material remo ved from freezer storage  

3.3  identifying defects in pre -preg materials  

3.4  check that materials are fit for purpose and in life  

3.5  check availability of ancillary materials required  

3.6  cut materials to correct shape and orientation  

3.7  check materials wh en provided in kit form  

3.8  identify and protect materials in the work area  

 

4. Produce a range of mouldings, using one  of the following types of production 

tool:  

4.1  pattern  

4.2  mandrels  

4.3  metal  

4.4  tooling block  

4.5  glass pre -preg  

4.6  carbon pre -preg  

4.7  female tooling  

4.8  male tooling  

4.9  multi -part tools  

4.10  matched tooling  

4.11  closed tooling  

 

5. Produce a range of mouldings incorporating two  of the following in the lay -up:  

5.1  butt joins  

5.2  overlap joins  

5.3  staggered joins  

5. 4 orientated plies  

5. 5 inverted plies  

5.6  balancing plies  

5.7  inserts  

5.8  fixtures  
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Skills  

The learner must be able to:  

6. Produce a range of mouldings incorporating four  of the following shape 

features:  

6.1  internal corners  

6.2  external corners  

6.3  horizontal surface  

6.4  vertical surface  

6.5  double curvature  

6.6  concave surface  

6.7  convex surfaces  

6.8  return surfaces  

6.9  joggle details  

6.10  nett edges  

 

7. Produce a range of mouldings using one  type of resin from:  

7.1  bio resin  

7.2  thermoplastic  

7.3  epoxy  

7.4  phenolic  

7.5  bismaleimide  

7.6  cyanate ester  

7.7  other (to be specified)  

 

8. Produce a range of mouldings using techniques for one  type of fibre from:  

8.1  natural fibre  

8.2  thermoplastic  

8.3  glass  

8.4  aramid  

8.5  carbon  

8.6  hybrid  

8.7  other (to be specified)  

 

9. Produce a  range of mouldings using one  type of reinforcement from:  

9.1  continuous  

9.2  uni -directional  

9.3  tapes  
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Skills  

The learner must be able to:  

9.4  tissues/veils  

9.5  woven  

9.6  braids  

9.7  multi -axis  

 

10 . Produce a range of mouldings using one  type of core ma terial (where 

applicable to the Sector or process):  

10.1  solid timber  

10.2  end grain balsa  

10.3  thermoplastic core  

10.4  rigid foam  

10.5  syntactic core  

10.6  expanding core  

10.7  fibrous honeycomb  

10.8  aluminium honeycomb  

10.9  other (to be specified)  

 

11 . Use one of the following methods when using core materials (where 

applicable to the Sector or process) :  

11.1  core templates  

11.2  pre -shaping core  

11.3  core chamfers  

11.4  core splicing  

11.5  peel plies  

11.6  bonding paste  

11.7  edge filling  

11.8  adhesive/resin fi lms  

11.9  potting/filler compound  

11.10  single stage curing  

11.11  multi - stage curing  

 

12 . Prepare the moulding for temperature curing using one of the following 

methods:  

12.1  oven  

12.2  autoclave  

12.3  heated tools/moulds  
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Skills  

The learner must be able to :  

12.4  heat mats  

12.5  heated press  

12.6  curing lamps  

12.7  infrared heating  

12.8  UV curing  

12.9  electro -magnetic inductance  

12.10  micro -wave  

12.11  other (to be specified)  

 

13 . Preparing the moulding for pressure consolidation using one of the following 

me thods:  

13.1  vacuum bags  

13.2  hot de -bulk  

13.3  pressure de -bulk  

13.4  pressure bags  

13.5  thermal mould expansion  

13.6  fibre tensioning  

13.7  press  

13.8  autoclave  

 

14 . Remove composite moulding and carryout all of the following:  

14.1  visually check that the mo ulding is complete and free from defects  

14.2  use appropriate equipment/gauges to check for dimensional accuracy 

(such as overall dimensions, thickness of material/moulding, geometric 

features)  

14.3  mark out the mouldings for trimming of excess material  

14 .4  cut/trim the mouldings using appropriate tools and equipment (such as 

cutting  wheels/discs, routers, saws)  

14.5  carry out repairs (where appropriate)  

14.6  finish the mouldings, using appropria te tools and equipment (such as 

rubbing blocks, diamond files , disc or belt sanders, pencil grinders)  

14.7  polish the mouldings using appropriate tools and equipment (such as 

wet san ding, cutting compounds)  
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Skills  

The learner must be able to:  

15 . Produce mouldings which comply with one  of the following standards :  

15.1  components are dimensionally  accurate, within specification 

requirements  

15.2  finished components meet the re quired shape/geometry (such as 

square, straight, angle, free from twists)  

15.3  completed components are free from defects, sharp edges or sl ivers  

15.4  components meet company standards and procedures  

 

Knowledge and understanding  

The learner  must:  

K1 Describe the hazards associated with carrying out pre -preg laminating 

techniques, and with the composite materials, consumables, tools and 

equi pment used, and how to minimise these and reduce any risks  

K2 Describe the specific environmental conditions th at  must be observed when 

producing composite mouldings (e.g. temperature, humidity, fume/dust 

extraction systems and equipment)  

K3 Describe the q uality procedures used in the workplace to ensure production 

control (in relation to currency, issue, meeting specification) and the 

completion of such documents  

K4 Outline the conventions and terminology used for pre -preg laminating 

techniques (e.g. mater ial orientation, material identification, material 

templates, ply lay -up, pressure plates, vacuum bagging, cure cycles, 

exotherm)  

K5 Outline the different types of resins, reinforcement, catalysts, accelerators and 

additives used, and their applications  

K6 Outline the different types of fibre materials, fabrics, orientations, their 

combinations and applications  

K7 Explain the building up laminates (including orientation and balance of plies) to 

minimise spring and distortion in composite mouldings  

K8 Outlin e the different core, insert and filler materials, and their applications  

K9 Outline the identification of materials by product codes  

K10  Outline the different types of production tooling used for producing composite 

mouldings, and their applications  

K11  Describe the correct methods of storage, thawing and handling of pre -preg 

materials (including monitoring temperature, storage life and out - life)  

K12  Describe the methods used in the application of pre -preg materials to tooling 

surfaces (including methods o f tailoring and cutting)  

K13  Outline the correct methods of storage and handling of anc illary and 

consumable materials  
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Knowledge and understanding  

The learner  must:  

K14  Outline the selection and use of ancillary and consumable materials (e.g. 

release films, breather fabrics, bagging films, tapes) to meet performance 

requirements (e.g. temperature and compatibility)  

K15  State the tools and equipment used in the pre -preg laminating activities, and 

their care, preparation and control procedures  

K16  Descri be the problems that can occur during the lay -up process (including 

modifications to the ply lay -up, and defects such as contamination and 

distortion)  

K17  Outline the cure cycles (including temperature and pressure ramps, dwell 

times, post curing)  

K18  Expl ain the need for monitoring the cure cycle (using thermocouples, probes, 

chart recorders and data logs)  

K19  the care and safe handling of production tooling and composite mouldings 

throughout the production cycle  

K20  Explain the production controls used in  the work area, and actions to be taken 

for unaccounted items  

K21  Explain how the composite moulding relates to its own quality documents, and 

the production tooling used  
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Unit  25 :  General Electrical and 
Electronic Engineering 
Applications  

Level :  2  

Guided  learning hours:   140  

 

Unit overview  

This unit of competence has been developed by employers in the Aerospace and 

Aviation Sector and is part of an overall development programme designed to meet 

the requirements of the Sector, the published Apprenticeship Standard and 

Employer Occupational Brief.  

This unit of competence identifies the training and development required in order 

that the learner  can demonstrate that they are competent in being able to apply 

basic electrical and electronic engineering principl es. This  will prepare them for 

entry into the engineering or manufacturing sectors, creating a progression 

between education and employment, or it will provide a basis for the development 

of additional skills and occupational competences in the working env ironment.  

The electrical and electronic engineering activities will include the wiring and 

termination of a range of wire/cables, electrical components, circuit boards and 

electronic components. This will involve using a range of tools and equipment, 

along  with soldering techniques and anti - static protection techniques.  

They will be required to select the appropriate tools, materials and equipment to 

use, based on the operations to be performed and the components/circuits to be 

connected. They will be expec ted to use appropriate tools and techniques for the 

assembly and wiring of the various electrical and electronic components and 

connectors that make up the circuit. The wiring and testing activities will include 

making all necessary checks and adjustments to the circuit (such as continuity, 

polarity, insulation resistance, current, voltage and waveform values), and ensuring 

that the circuit functions to the specification.  

Their responsibilities will require them to comply with health and safety 

requirements  and organisational policy and procedures for the electrical and 

electronic wiring and testing activities undertaken. They will need to take account of 

any potential difficulties or problems that may arise with the wiring and testing 

activities, or with th e tools and equipment used, and to seek appropriate help and 

advice in determining and implementing a suitable solution. They will work under a 

high level of supervision, whilst taking responsibility for their own actions and for 

the quality and accuracy o f the work that they carry out.  

Their underpinning knowledge will provide an understanding of their work, and will 

enable them to apply appropriate electrical and electronic wiring and testing 

procedures and techniques safely. They will understand the wiri ng and testing 

methods and procedures used, and their application, and will know about the 

various cables and components used to produce the circuits, to the required depth 

to provide a sound basis for carrying out the activities to the required specificat ion.  
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They will understand the safety precautions required when carrying out the wiring 

and testing activities, especially those for ensuring the safe isolation of the 

equipment and circuits produced. They will be required to demonstrate safe 

working pract ices throughout, and will understand the responsibility they owe to 

themselves and others in the workplace.  

They will be able to apply the appropriate behaviours required in the workplace to 

meet the job profile and overall company objectives, such as stro ng work ethic, 

positive attitude, team player, dependability, responsibility, honesty, integrity, 

motivation and commitment.  

Assessment requirements  

Assessment requirements for this unit are set down in the Aerospace and Aviation 

Assessment Strategy which can be found in Annexe A . These requirements have 

been developed by employers for Aerospace and Aviation Engineering.  

Additional information  

Although all of the content and assessment requirements must be met in full 

employers can tailor the training outc omes to ensure that the content of the 

programme is specific to their requirements in terms of products, processes, 

procedures, tools, equipment, materials, documentation and information systems.  

This will allow each organisation to develop their own speci fic and tailored  training 

programme whilst meeting their own business requirements whilst at the same 

time ensuring that the overall generic content is to a high standard in terms of 

depth and breadth to enable progression and/or transferability to other e mployers.  
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Performance requirements  

The learner  must be able to:  

P1 Work safely at all times, complying with health and safety legislation, 

regulations and other relevant guidelines  

P2 Demonstrate the required behaviours in line with the job role and co mpany 

objectives  

P3 Plan the electrical and electronic wiring and testing activities before they start 

them  

P4 Use appropriate sources to obtain the required specifications, circuit diagrams 

and test information  

P5 Obtain the correct tools and equipment fo r the wiring and testing operations, 

and check that they are in a safe and usable condition  

P6 Mount and secure the electrical and electronic components safely and 

correctly, to meet specification requirements  

P7 Install and terminate the cables to the app ropriate connections on the components  

P8 Use appropriate test methods and equipment to check that the completed 

circuit is safe and meets all aspects of the specification  

P9 Deal promptly and effectively with problems within their control, and seek help a nd 

guidance from the relevant people if they have problems that they cannot resolve  

P10 Leave the work area in a safe and tidy condition on completion of the wiring 

and testing activities  

 

Skills  

The learner must be able to:  

1.  Carry out all of the follo wing during the wiring and testing activities:  

1.1  adhere to procedures or systems in place for risk assessment, COSHH, 

personal protective equipment (PPE) and other relevant safety 

regulations  

1.2  ensure the safe isolation of services during the wiring an d testing activities  

1.3  follow job instructions, circuit and assembly drawings and test 

procedures at all times  

1.4  check that tools and test instruments to be used are within calibration 

date and are in a safe, tested and usable condition  

1.5  ensure that  the components used are free from damage, dirt or other 

contamin ation  

1.6  prepare the electrical and electronic components for the assembly and 

wiring o perations (such as pre - forming and cleaning pins)  

1.7  where appropriate, apply procedures and precautio ns to eliminate 

electrostatic discharge (ESD) hazards (such as the use of grounded 

wrist straps and mats)  

1.8  return all tools and equipment to the correct location on completion of 

the wiring and testing activities  
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Skills  

The learner must be able to:  

2.  Use three  of the following types of cable when producing the electrical and 

electronic circuits:  

2.1  single core  

2.2  armoured  

2.3  fibre optics  

2.4  wiring loom/harness  

2.5  multicore  

2.6  coaxial  

2.7  screened  

2.8  data/communication  

2.9  PVC twin and earth  

2.10  ribbon cables  

2.11  flexible (such as cotton or rubber covered)  

2.12  mineral insulated (such as FP 200)  

 

3.  Wire up three  of the following electrical circuits/systems:  

3.1  domestic lighting circuits  

3.2  vehicle heating or ventilating  

3.3  air conditioni ng control circuits  

3.4  domestic power circuits  

3.5  vehicle lighting  

3.6  refrigeration control circuits  

3.7  motor control circuits  

3.8  vehicle starting and ignition  

3.9  heating/boiler control circuits  

3.10  instrumentation and control circuits  

3.11  emerg ency lighting systems  

3.12  aircraft lighting circuits  

3.13  alarm systems (such as fire, intruder, process control)  

3.14  avionic circuits and systems  

3.15  electro -pneumatic or elec tro -hydraulic control circuits  

3.16  communication systems  

3.17  other contro l circuits (such as pumps, fans, blowers, extractors)  

3.18  computer systems  
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Skills  

The learner must be able to:  

3.19  power gene ration and control circuits   

3.20  other specific electrical circuits  

 

4.  Apply wiring methods and techniques, to include all  of the following:  

4.1  positioning and securin g of equipment and components  

4.2  crimping (such as spade end, loops, tags and pins)  

4.3  determining current rating and lengths of cables required  

4.4  stripping outer coating without damage to conductor insulat ion  

4.5  soldering and de -soldering  

4.6  attaching suitable cable identification  

4.7  stripping cable co nductor insulation/protection  

4.8  leaving sufficient slack for termination and movement  

4.9  adding cable end fittings (such plugs, sockets multi -way connec tors  

4.10  secure wires and cables (such as glands, clips, plastic strapping, lacing, 

harnes sing)  

4.11  making mechanical /screwed/clamped connections  

 

5.  Assemble electronic components to produce four  of the following types of circuit:  

5.1  audio amplifiers  

5.2  fi lters  

5.3  regulated power supplies  

5.4  signal converters  

5.5  microprocessor -based applications (such as PIC chips)  

5.6  logic function controls  

5.7  signal generators   

5.8  comparators  

5.9  display circuits  

5.10  counter - timers  

5.11  power amplifiers  

5.12  ADC and DAC hybrid circuits  

5.13  oscillators  

5.14  motor control  

5.15  sensor/actuator circuit (such as linear, rotational, temperature, photo -

optic, flow, level, pressure)  
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Skills  

The learner must be able to:  

5.16  digital circuit (such as process con trol, microprocessor, logic devices, 

display d evices)  

5.17  signal processing circuit (such as frequency modulating/demodulating, 

amplifiers, filters)  

5.18  alarms and protection circuits  

5.19  other specific circuit  

 

6.  Use two  of the following test instrume nts during the wiring and testing 

activities:  

6.1  low reading ohmmeter  

6.2  clamp meter  

6.3  insulation resistance tester  

6.4  voltage indicator  

Plus three  more of the following:  

6.5  multimeter  

6.6  signal generator  

6.7  oscilloscope  

6.8  signal tracer  

6.9  logic probe/clip  

6.10  stabilised power supplies  

6.11  logic analyser  

6.12  measuring bridges  

6.13  pulse sequencing analyser  

6.14  software diagnostic programs  

6.15  counter - timers  

6.16  data communications test set  

6.17  signature analysers  

6.18  bus exerciser/an alyser  

6.19  protocol analyser  

 

7.  Carry out checks and adjustments, appropriate to the equipment and circuits 

being wired, to include three  of the following:  

7.1  making visual checks (such as signs of damage, incorrect 

termin ation/orientation, solder bridg es, dry join ts, incorrect value 

components)  
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Skills  

The learner must be able to:  

7.2  movement checks (such as loose wires, fittings and connections, 

incorrectly seated devices/packages)  

7.3  testing that the equipment operates to the circuit specificatio n  

7.4  carrying out fault - finding techniques (such as half - split, input/output, 

unit subst itution)  

Plus six  more from the following:  

7.5  protective conductor resistance values   

7.6  AC voltage/current levels   

7.7  frequency values  

7.8  insul ation resistance  

7.9  logic states   

7.10  inductance  

7.11  continuity  

7.12  clock/timer switching  

7.13  RCD disconnection time  

7.14  polarity  

7.15  oscillations  

7.16  modulation/demodulation  

7.17  power rating  

7.18  attenuation  

7.19  amplification  

7.20  resistance  

7.21  pulse widt h/rise time  

7.22  signal noise/interference levels  

7.23  capacitance  

7.24  open/short circuit  

7.25  DC voltage/current levels  

7.26  waveform analysis  

 

8.  Produce electrical and electronic circuits which comply with one  or more of the 

following standards:  

8.1  BS 7671/IET wiring regulations  

8.2  other BS and/or ISO standards  

8.3  company standards and procedures  
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Knowledge and understanding  

The learner  must:  

K1 Explain the specific safety practices and procedures that they need to observe 

when wiring and testin g electrical and electronic circuits (including any 

specific legislation, regulations or codes of practice for the activities, 

equipment or materials)  

K2 Describe the hazards associated with wiring and testing electrical and 

electronic circuits and equipme nt, and with the tools and equipment used 

(e.g. heat, toxic fumes, spilled/splashed chemicals/solder, static electricity, 

using sharp instruments for stripping cable insulation, connecting clips/probes 

into circuits), and how they can be minimised  

K3 Expla in what constitutes a hazardous voltage and how to recognise victims of 

electric shock  

K4 Describe how to reduce the risks of a phase to earth shock  

K5 Explain the basic principles of operation of the equipment/circuits being 

produced, and the purpose of the individual modules/components used  

K6 Outline the different types of cabling and their application (e.g. multicore 

cables, single core cables, solid and multi - stranded cables, steel wire 

armoured (SWA), mineral insulated (MI), screened cables, 

data/com munications cables, fibre -optics)  

K7 Describe the application and use of a range of electrical components (such as 

plugs, switches, sockets, lighting and fittings, junction boxes, consumer 

units, relays, solenoids, transformers, sensors and actuators)  

K8 Describe the application and use of circuit protection equipment (such as 

fuses and other overload protection devices, trips, residual current device 

(RCD))  

K9 Outline the various types of circuit boards used (such as printed circuit 

boards, thin film, thic k film and flexible film circuitry)  

K10  Explain how to recognise, read the values and identify polarity and any other 

orientation requirements for all electronic components being used in the 

assemblies (such as capacitors, diodes, transistors, integrated c ircuit chips, 

and other discrete through -hole or surface -mounted components)  

K11  Describe methods of laying in or drawing cables into conduit, trunking and 

traywork systems, and the need to ensure the cables are not twisted or 

plaited  

K12  Describe the tech niques used to terminate electrical and electronic 

components and equipment (such as plugs and sockets; soldering; screwed, 

clamped and crimped connections, glands and sealed connectors)  

K13  Outline the tools and equipment used in the wiring activities (in cluding the 

use of cable stripping tools, crimping tools, soldering irons and torches, gland 

connecting tools)  

K14  Explain the importance of conducting inspections and checks before 

connecting to the supply (e.g. visual examination for loose or exposed 

con ductors, excessive solder or solder spikes which may allow short circuits 

to occur, strain on terminations, insufficient slack cable at terminations, 

continuity and pola rity checks, insulation checks)  
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Knowledge and understanding  

The learner  must:  

K15  Outline the care, handling and application of electrical and electronic test and 

measuring instruments (e.g. multimeter, insulation resistance tester, loop 

impedance test instruments, oscilloscopes, signal generators and logic probes)  

K16  Explain how to id entify suitable test points within the circuit, and how to 

position the test instruments into the circuit so as to ensure the correct 

polarity and without damaging the circuit components  

K17  Explain how to set the instrument zero readings; obtaining instru ment 

readings and comparing them with circuit parameters  

K18  Describe the problems that can occur with the wiring and testing operations, 

and how these can be overcome  
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Unit  26 :  Dressing Aircraft 
Engines  

Level:  2  

Guided learning hours:  175  

 

Unit overview  

This unit of competence has been developed by employers in the Aerospace and 

Aviation Sector and is part of an overall development programme designed to meet 

the requirements of the Sector, the published Apprenticeship Standard and 

Employer Occupational Br ief.  

This unit of competence identifies the training and development required in order 

that the learner  can demonstrate that they are competent in being  able to dress 

aircraft engines. This will prepare them for entry into the engineering or 

manufacturing sector, creating a progression between education and employment, 

or that will provide a basis for the development of additional skills and occupational 

competencies in the working environment.  

They will be expected to prepare for the engine dressing activi ties by obtaining all 

the necessary information, documentation, tools and equipment required, and to 

plan how they intend to carry out the required activities and the sequence of 

operations they intend to use. They will be required to select the appropriat e tools, 

equipment to use, based on the operations to be carried out and the type of 

components to be assembled.  

In carrying out the engine dressing operations, they will be required to follow 

specified methods and techniques, in order to produce the requi red engine 

assembly. The engine dressing activities will also include making all necessary 

checks and adjustments, to ensure that components are correctly orientated, 

positioned and aligned, that moving parts have the correct working clearances, that 

all f asteners are tightened to the correct torque, and that the assembled parts are 

checked for completeness and they function as per the specification.  

Their responsibilities will require them to comply with health and safety 

requirements and organisational po licy and procedures for the engine dressing 

activities undertaken. They will need to take account of any potential difficulties or 

problems that may arise with the activities, and to seek appropriate help and advice 

in determining and implementing a suitab le solution. They will work under a high 

level of supervision, whilst taking responsibility for their own actions and for the 

quality and accuracy of the work that they carry out.  

Their underpinning knowledge will provide an understanding of their work, an d will 

enable them to apply appropriate engine dressing techniques safely. They will 

understand the engine dressing process, and its application, and will know about 

the equipment being assembled, the components, tools and consumables used, to 

the required  depth to provide a sound basis for carrying out the activities  to the 

required specification.  
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They will understand the safety precautions required when carrying out the engine 

dressing activities, and when using assembly tools and equipment. They will be  

required to demonstrate safe working practices throughout, and will understand the 

responsibility they owe to themselves and others in the workplace.  

They will be able to apply the appropriate behaviours required in the workplace to 

meet the job profile a nd overall company objectives, such as strong work ethic, 

positive attitude, team player, dependability, responsibility, honesty, integrity, 

motivation and commitment.  

Specific unit requirements  

In order to prove their ability to combine different engine d ressing operations, at 

least one of the assessments must be of a significant nature, and must contain a 

minimum of  eight  of the components listed  in  paragraph 3  of  the Skills  section .  

Assessment requirements  

Assessment requirements for this unit are set do wn in the Aerospace and Aviation 

Assessment Strategy which can be found in Annexe A . These requirements have 

been developed by employers for Aerospace and Aviation Engineering.  

Additional information  

Although all of the content and assessment requirements  must be met in full 

employers can tailor the training outcomes to ensure that the content of the 

programme is specific to their requirements in terms of products, processes, 

procedures, tools, equipment, materials, documentation and information systems.  

This will allow each organisation to develop their own specific and tailored training 

programme whilst meeting their own business requirements whilst at the same 

time ensuring that the overall generic content is to a high standard in terms of 

depth and brea dth to enable progression and/or transferability to other employers.  
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Performance requirements  

The learner  must be able to:  

P1 Work safely at all times, complying with health and safety legislation, 

regulations and other relevant guidelines  

P2 Demonstra te the required behaviours in line with the job role and company 

objectives  

P3 Plan the assembly activities before they start them  

P4 Obtain and prepare the appropriate components, tools and equipment  

P5 Use the appropriate methods and techniques to assemb le the components in 

their correct positions  

P6 Secure the components using the specified connectors and securing devices  

P7 Check the completed assembly to ensure that all operations have been 

completed and that the finished assembly meets the required sp ecification  

P8 Deal promptly and effectively with problems within their control and seek help 

and guidance from the relevant people if they have problems that they cannot 

resolve  

P9 Leave the work area in a safe and tidy condition on completion of the asse mbly 

activities  

 

Skills  

The learner must be able to:  

1.  Carry out all  of the following during the dressing activities:  

1.1  adhere to procedures or systems in place for risk assessment, COSHH, 

personal protective equipment (PPE) and other relevant safety 

regulations  

1.2  follow job instructions, assembly drawings and procedures  

1.3  ensure that all power tool cables, extension leads or air supply hoses 

are in a safe and serviceable condition (where applicable)  

1.4  check that tools and measuring instruments t o be used are within 

calibration date  

1.5  use lifting and slinging equipment in accordance with health and safety 

guid elines and procedures (where applicable)  

1.6  ensure that the components used are free from foreign objects, dirt or 

other co ntamination  

1. 7 return all tools and equipment to the correct locations on completion of 

the a ssembly activities  

2.  Dress engine assemblies using six  of the following methods and techniques:  

2.1  assembling of components by expansion/contraction  

2.2  applying sealants/adh esives  

2.3  fitting (such as filing, scraping, lapping or polishing)  
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Skills  

The learner must be able to:  

2.4  electrical bonding of components  

2.5  securing by using mechanical fasteners/threaded devices   

2.6  assembling of products by pressure  

2.7  settin g and adjusting  

2.8  applying bolt locking methods  

2.9  aligning components  

2.10  shimming and packing  

2.11  pinning  

2.12  torque setting  

 

3.  Dress aircraft engines to meet the required specification, using twelve  of the 

following types of component:  

3.1  pre -m achined components  

3.2  brackets  

3.3  pumps (fuel and oil)  

3.4  valves  

3.5  oil tank  

3.6  coolers (air, oil and fuel)  

3.7  heat exchangers  

3.8  rigid tubes  

3.9  engine suspension mounts  

3.10  couplings  

3.11  levers/linkages  

3.12  bearings  

3.13  gaskets  

3.14  seals  

3.1 5 pipework/hoses  

3.16  bushes  

3.17  sensors (vibration and fire detection)  

3.18  electrical units (igniter box and thermocouples)  

3.19  electrical harnesses  

3.20  other specific component  
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Skills  

The learner must be able to:  

4.  Secure components using the s pecified connectors and securing devices to include 

both  of the following  

4.1  threaded fasteners (such as nuts, bolts, machine screws, cap screws)  

4.2  locking and retaining devices (such as tab washers, locking nuts, wire locks, 

special purpose types)  

Plus one  more from the following:  

4.3  pins (such as parallel/dowels, hollow/roll, tapered, split)  

4.4  spring clips (such as external circlips, internal circlips, special clips)  

4.5  rivets (such as countersunk, roundhead, blind, special purpose types)  

 

5.  Check the aircraft engine assembly to ensure that all operations have been completed 

correctly and that the final assembly meets the required specification by making all of 

the following checks using the correct tools/equipment:  

5.1  positional accuracy  

5.2  al ignment  

5.3  freedom of movement  

5.4  completeness  

5.5  operating/working clearances  

5.6  freedom from damage or foreign objects  

5.7  orientation  

5.8  torque settings  

 

Knowledge and understanding  

The learner  must:  

K1 Outline the hazards associated with the en gine dressing activities, and how they can be 

minimised  

K2 Outline the different types of drawing and specifications that are used during the 

engine dressing and assembly activities  

K3 Explain the assembly/joining methods, techniques and procedures to be u sed, and the 

importance of adhering to these procedures  

K4 Describe how the components are to be aligned, adjusted and positioned prior to 

securing, and the tools and equipment to be used for this  

K5 Outline the various mechanical fastening devices that ar e used (such as nuts, bolts, 

machine screws, cap screws, clips, pins, locking and retaining devices)  

K6 Explain the importance of using the specified components and joining devices for the 

assembly, and why they must not use substitutes  
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Knowledge and un derstanding  

The learner  must:  

K7 Outline where appropriate, the application of sealants and adhesives within the 

assembly activities, and the precautions that must be taken when working with them  

K8 Explain what to do to rectify and assembly defects (e.g.  ineffective joining techniques, 

foreign objects, component damage)  

K9 Explain the importance of ensuring that all tools are used correctly and within their 

permitted operating range  

K10  Outline the problems that could occur with the assembly operations, a nd the 

importance of informing appropriate people of non -conformances  

K11  Explain when to act on their own initiative and when to seek help and advice from 

others  

K12  Explain the importance of leaving the work area in a safe and clean condition on 

completi on of the assembly activities (such as returning hand tools and equipment to 

the designated location, cleaning the work area and removing and disposing of waste)  
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Unit 27 :  Maintaining Aircraft 
Mechan ical Devices and 
Equipment  

Level :  2  

Guided learning hour s:  175  

 

Unit overview  

This unit of competence has been developed by employers in the Aerospace and 

Aviation Sector and is part of an overall development programme designed to meet 

the requirements of the Sector, the published Apprenticeship Standard and 

Employer Occupational Brief.  

This unit of competence identifies the training and development required in order 

that the learner  can demonstrate that they are competent in being able to maintain 

mechanical devices and equipment . This  will prepare them for ent ry into the 

engineering aviation sector, creating a progression between education and 

employment, or that will provide a basis for the development of additional skills and 

occupational competences in the working environment.  

They will be expected to prepar e for the maintenance activities by obtaining all 

necessary information, documentation, tools and equipment required, and to plan 

how they intend to carry out the required maintenance activities and the sequence 

of operations they intend to use.  

They will be required to select the appropriate equipment to use, based on the 

maintenance operations to be carried out and the type of mechanical equipment 

being maintained. This will include equipment such as gearboxes, pumps, engines, 

auxiliary power units, ancil lary equipment, mechanical flight control systems and 

undercarriage and associated equipment. They will be expected to use a variety of 

maintenance diagnostic techniques and procedures, such as gathering information 

from defect reports, using recognised fault - finding techniques and diagnostic aids, 

measuring, inspecting and operating the equipment.  

They will then be expected to dismantle, remove and replace or repair any faulty 

units or components, on a variety of mechanical assemblies and sub -assemblies. 

This will include components such as shafts, bearings, couplings, gears, pulleys, 

clutches, brakes, levers and linkages, cams and followers, and other specific 

mechanical components. They will be expected to cover a range of maintenance 

activities, such as draining and removing fluids, releasing stored energy, labelling  

to aid reassembly, dismantling components to the required level, dismantling 

components requiring pressure or expansion/contraction techniques, inspecting 

components for serviceability, repla cing faulty components and consumable items, 

setting, aligning and adjusting components, tightening fasteners to the required 

torque and making freedom of motion checks for the maintained equipment.  
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Their responsibilities will require them to comply with health and safety 

requirements and the approved technical data for the maintenance activities 

undertaken. They will need to take account of any potential difficulties or problems 

that may arise with the maintenance activities, and to seek appropriate help and 

advice in determining and implementing a suitable solution. They will work under a 

high level of supervision, whilst taking responsibility for their own actions and for 

the quality and accuracy of the work that they carry out.  

Their underpinning knowle dge will provide an understanding of their work, and will 

enable them to apply appropriate mechanical maintenance techniques and 

procedures safely. They will understand the maintenance process, and its 

application, and will know about the mechanical equipm ent being maintained, the 

equipment components, tools and consumables used, to the required depth to 

provide a sound basis for carrying out the activities to the required specification.  

They will understand the safety precautions required when carrying out  the 

maintenance activities, and when using maintenance tools and equipment. They will 

be required to demonstrate safe working practices throughout, and will understand 

the responsibility they owe to themselves and others in the workplace.  

They will be abl e to apply the appropriate behaviours required in the workplace to 

meet the job profile and overall company objectives, such as strong work ethic, 

positive attitude, team player, dependability, responsibility, honesty, integrity,  

motivation and commitment.  

Specific unit requirements  

In order to prove their ability to combine different maintenance operations, at least 

one of the maintenance activities must be of a significant nature, and must cover at 

least seven  of the activities listed in the skills sectio n, paragraph 4 plus the 

removal and replacement of a minimum of five of the components listed in 

paragraph 5  of the Skills  section . 

Assessment requirements  

Assessment requirements for this unit are set down in the Aerospace and Aviation 

Assessment Strategy  which can be found in Annexe A . These requirements have 

been developed by employers for Aerospace and Aviation Engineering.  

Additional information  

Although all of the content and assessment requirements must be met in full 

employers can tailor the traini ng outcomes to ensure that the content of the 

programme is specific to their requirements in terms of products, processes, 

procedures, tools, equipment, materials, documentation and information systems.  

This will allow each organisation to develop their ow n specific and tailored training 

programme whilst meeting their own business requirements whilst at the same 

time ensuring that the overall generic content is to a high standard in terms of 

depth and breadth to enable progression and/or transferability to other employers.  
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Performance requirements  

The learner  must be able to:  

P1 Work safely at all times, complying with health and safety legislation, 

regulations and other relevant guidelines  

P2 Demonstrate the required behaviours in line with the job role  and company 

objectives  

P3 Plan the maintenance activities before they start them  

P4 Obtain all the information they need for the safe removal and replacement of 

the equipment components  

P5 Obtain and prepare the appropriate tools and equipment  

P6 Apply ap propriate maintenance diagnostic techniques and procedures  

P7 Use appropriate methods and techniques to remove and replace the required 

components  

P8 Carry out tests on the maintained equipment, in accordance with the test 

schedule/defined test procedures  

P9 Deal promptly and effectively with problems within their control and seek help 

and guidance from the relevant people if they have problems that they cannot 

resolve  

P10 Leave the work area in a safe and tidy condition on completion of the 

maintenance act ivities  

 

Skills  

The learner must be able to:  

1.  Carry out all  of the following during the maintenance activity:  

1.1  adhere to procedures or systems in place for risk assessment, COSHH, 

personal protective equipment (PPE) and other relevant safety regulat ions  

1.2  ensure the safe isolation of equipment (such as mechanical, electrical, 

gas, air or fluids), where appropriate  

1.3  follow job instructions, maintenance drawings and procedures  

1.4  check that the tools and test instruments are within calibration da te, 

and are in a safe and usable condition  

1.5  ensure that the system is kept free from foreign objects, dirt or other 

contamin ation  

1.6  return all tools and equipment to the correct location on completion of 

the maintenance activities  

 

2.  Carry out mainte nance activities on two  of the following types of mechanical 

equipment:  

2.1  gearb oxes/power transfer devices  

2.2  engines/auxiliary power units  

2.3  compressors  
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Skills  

The learner must be able to:  

2.4  mechanical flight control system.  

2.5  undercarriage and associated equipment  

2.6  ancillary equipment i.e. air cycle machine, air conditioning pack, 

mechanical screw jacks etc .  

2.7  company -specific equipment  

 

3.  Use four  of the following maintenance diagnostic techniques, tools and aids:  

3.1  fault - finding te chniques (such as visual inspection, borescope 

inspection, use of test equipment, filter and magnetic plug inspection)  

3.2  diagnostic aids (such as manuals, flow  charts, troubleshooting guides, 

maint enance records)  

3.3  information gathered from defect repo rts  

3.4  visual checks (such as signs of leakage, damage, missing parts, 

wear/deterioration)  

3.5  alignment checks  

3.6  movement checks (such as excessive movement or clearance, loose 

fittings and connections)  

3.7  force/pressure checks (such as spring pressur e, belt or chain tension)  

3.8  overheating checks (such as bearings, friction surfaces)  

3.9  sensory input (such as sight, sound, smell, touch)  

3.10  use of aircraft indicating and recording systems  

3.11  functional checks  

3.12  test instrumentation measuremen t (such as pressure, flow, timing, 

sequence, movement)  

3.13  measuring instruments (such as dial test indicators, torque measuring 

devices, feeler gauges)  

 

4.  Carry out all  of the following maintenance activities, as applicable to the 

equipment being mainta ined:  

4.1  dismantling equipment to unit/sub -assembly level  

4.2  shimming, adjusting and setting up of replaced components  

4.3  dismantling units to component level  

4.4  labelling of components  

4.5  tightening fastenings to the required torque and locking tech niques  

4.6  inspecting components for serviceability  

4.7  freedom of movement checks before starting functional checks  
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Skills  

The learner must be able to:  

4.8  replacing all consumable items (such as seals, bearings, gaskets)  

4.9  replenishing fluids and g reases  

4.10  replacing damaged/defective components  

 

5.  Remove and refit a range of mechanical components, to include eight  of the 

following:  

5.1  shafts  

5.2  bearing and seals  

5.3  slides  

5.4  couplings  

5.5  fitting keys  

5.6  rollers  

5.7  gear s 

5.8  spring   

5.9  housings  

5.10  clutches  

5.11  diaphragms  

5.12  actuating mechanisms  

5.13  cams and followers  

5.14  structural components  

5.15  pistons   

5.16  chains and sprockets   

5.17  flight control cables and rods   

5.18  locking and retaining devices (such as circlips, pins, ta b washers, wire 

locking)  

5.19  brakes  

5.20  pulleys, cables and belts  

5.21  splines  

5.22  levers and links  

5.23  other specific components  

 

6.  Carry out checks on the maintained equipment, to include three  of the 

following:  

6.1  correct operation and sense of m oving parts  

6.2  correct working clearance of parts  
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Skills  

The learner must be able to:  

6.3  backlash/wear checks in gears  

6.4  belt /chain/cable tension  

6.5  system adjustments and setting up  

6.6  torque loading and locking of fasteners  

6.7  operational per formance  

6.8  functionally test the system  

 

7.  Maintain mechanical equipment in compliance with all of the following:  

7.1  manufactures ô approved technical data  

7.2  information provided by regulatory authorities  

7.3  service Bulleti ns and Airworthiness Direct ives  

 

Knowledge and understanding  

The learner must :  

K1 Describe the hazards associated with carrying out mechanical maintenance 

activities, and how to minimise them  

K2 Describe the system isolation procedures that applies to the activity being 

undertaken  

K3 Explain how to obtain and interpret drawings, specifications, manufacturers' 

approved data and other documents needed in the maintenance process  

K4 Describe the procedure for obtaining replacement parts, materials and other 

consumables necessary for th e maintenance activities  

K5 Describe the basic principles of how the equipment functions, its operating 

sequence, the working purpose of individual units/components and how they 

interact  

K6 Describe the various maintenance diagnostic techniques and aids th at can be 

used (e.g. fault reports, visual checks, measuring, movement and alignment 

checks, testing)  

K7 Describe the various fault location techniques that can be used, and how they 

are applied (e.g. function testing, unit substitution, and equipment self -

diagnostics)  

K8 Explain how to evaluate sensory information (e.g. sight, sound, smell, touch)  

K9 Describe the sequence to be adopted for the dismantling/re -assembly of 

various types of assemblies  

K10  Describe the methods and techniques used to dismantle/a ssemble mechanical 

equipment (e.g. release of pressures/force, proof marking, extraction, 

pressing, alignment)  

K11  Describe the methods of checking that components are fit for purpose, and 

how to inspect for defects and wear characteristics  
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Knowledge an d understanding  

The learner  must:  

K12  Explain the identification, application, fitting and removal of different types of 

bearings (e.g. roller, ring, thrust)  

K13  Describe the methods and techniques of fitting keys and splines  

K14  Explain the identificatio n, application, fitting and removal of different types of 

gears  

K15  Explain how to correctly tension belts, cables and chains  

K16  Describe the identification and application of different types of locking device  

K17  Describe methods of checking that removed  components are fit for purpose, 

and the need to replace consumable items (such as seals and gaskets)  

K18  Describe the uses of measuring equipment (such as micrometers, verniers, 

run -out devices and other measuring devices)  

K19  Explain how to make adjustme nts to components/assemblies to ensure that 

they function correctly (such as setting working clearance, setting travel, 

setting backlash in gears, preloading bearings)  

K20  Describe the importance of making freedom of movement checks before 

running the equi pment under power  

K21  Describe the importance of new and replacement part documentation/history  

K22  Describe the importance of completing maintenance documentation and/or 

reports following the maintenance activity  

K23  Describe the problems associated with the mechanical maintenance activity, 

and how they can be overcome  
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Unit  28 :  Maintaining Fluid 
Power E quipment  

Level :  2  

Guided learning hours:  105  

 

Unit overview  

This unit of competence has been developed by employers in the Aerospace and 

Aviation Sector a nd is part of an overall development programme designed to meet 

the requirements of the Sector, the published Apprenticeship Standard and 

Employer Occupational Brief.  

This unit of competence identifies the training and development required in order 

that th e learner  can demonstrate that they are competent in being able to maintain 

fluid power equipment using a range of methods and techniques . This  will prepare 

them for entry into the engineering or manufacturing sectors, creating a 

progression between educat ion and employment, or will provide a basis for the 

development of additional skills and occupational competences in the working 

environment.  

They will be expected to prepare for the maintenance activities by obtaining all 

necessary information, documentat ion, tools and equipment required, and to plan 

how they intend to carry out the required maintenance activities and the sequence 

of operations they intend to use. They will be required to select the appropriate 

equipment to use, based on the maintenance op erations to be carried out and the 

type of fluid power equipment being maintained, which will include hydraulic, 

pneumatic or vacuum equipment and circuits.  

They will be expected to use a variety of maintenance diagnostic techniques and 

procedures, such as  gathering information from fault reports, using recognised 

fault - finding techniques and diagnostic aids, measuring, inspecting and operating 

the equipment. They will then be expected to dismantle, remove and replace, or 

repair any faulty units or componen ts, including pumps, valves, actuators, sensors, 

intensifiers, regulators, compressors, pipes and hoses, and other specific fluid 

power equipment. They will be expected to cover a range of maintenance activities, 

such as draining and removing fluids, remov ing stored pressure, labelling/proof 

marking to aid reassembly, dismantling components to the required level, checking 

components for serviceability, replacing faulty components and 'lifed' items, setting 

and adjusting components, tightening fasteners to t he required torque and making 

'off - load' checks, before starting up and testing the maintained equipment, using 

appropriate techniques and procedures.  

Their responsibilities will require them to comply with health and safety 

requirements and organisational  policy and procedures for the fluid power 

maintenance activities undertaken. They will need to take account of any potential 

difficulties or problems that may arise with the maintenance activities, and to seek 

appropriate help and advice in determining an d implementing a suitable solution.  

They will work under a high level of supervision, whilst taking responsibility for their 

own actions and for the quality and accuracy of the work that they carry out.  
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Their underpinning knowledge will provide an unders tanding of their work, and will 

enable them to apply appropriate fluid power maintenance techniques and 

procedures safely. They will understand the maintenance process, and its 

application, and will know about the fluid power equipment being maintained, th e 

system components, tools and consumables used, to the required depth to provide 

a sound basis for carrying out the activities to the required specification.  

They will understand the safety precautions required when carrying out the 

maintenance activities , and when using maintenance tools and equipment. They will 

be required to demonstrate safe working practices throughout, and will understand 

the responsibility they owe to themselves and others in the workplace.  

They will be able to apply the appropriate behaviours required in the workplace to 

meet the job profile and overall company objectives, such as strong work ethic, 

positive attitude, team player, dependability, responsibility, honesty, integrity,  

motivation and commitment.  

Specific unit requirements  

In order to prove their ability to combine different maintenance operations, at least 

one of the fluid power maintenance activities must be of a significant nature, and 

must involve the removal and replacement of a minimum of five of the components 

listed  in paragraph 6 of the Skills  section . 

Assessment requirements  

Assessment requirements for this unit are set down in the Aerospace and Aviation 

Assessment Strategy which can be found in Annexe A . These requirements have 

been developed by employers for Aero space and Aviation Engineering.  

Additional information  

Although all of the content and assessment requirements must be met in full 

employers can tailor the training outcomes to ensure that the content of the 

programme is specific to their requirements in terms of products, processes, 

procedures, tools, equipment, materials, documentation and information systems.  

This will allow each organisation to develop their own specific and tailored training 

programme whilst meeting their own business requirements whi lst at the same 

time ensuring that the overall generic content is to a high standard in terms of 

depth and breadth to enable progression and/or transferability to other employers.  
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Performance requirements  

The learner  must be able to:  

P1 Work safely at  all times, complying with health and safety legislation, 

regulations and other relevant guidelines  

P2 Demonstrate the required behaviours in line with the job role and company 

objectives  

P3 Plan the maintenance activities before they start them  

P4 Obtain all the information they need for the safe isolation, removal and 

replacement of the system components  

P5 Obtain and prepare the appropriate tools and test equipment  

P6 Apply appropriate maintenance diagnostic techniques and procedures  

P7 Use the appropria te methods and techniques to remove and replace the 

required components  

P8 Carry out tests on the maintained system in accordance with the test 

schedule/defined test procedures  

P9 Deal promptly and effectively with problems within their control and seek he lp 

and guidance from the relevant people when they have problems they cannot 

resolve  

P10 Leave the work area in a safe and tidy condition on completion of the 

maintenance activities  

 

Skills  

The learner must be able to:  

1.  Carry out all  of the following d uring the maintenance activity:  

1.1  adhere to procedures or systems in place for risk assessment, COSHH, 

personal protective equipment (PPE)  and other relevant safety 

regulations  

1.2  ensure the safe isolation of equipment (such as mechanical, electrical, 

gas, air or fluids)  

1.3  follow job instructions, maintenance drawings and procedures  

1.4  check that tools and test instruments to be used are within calibration 

and are in a safe and usable condition  

1.5  ensure that the system is kept free from foreign obje cts, dirt or other 

contamin ation  

1.6  return all tools and equipment to the correct location on completion of 

the maintenance activities  

 

2.  Carry out maintenance activities on one  of the following types of fluid power 

equipment:  

2.1  pneumatic  

2.2  hydraulic  

2.3  vacuum  
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Skills  

The learner must be able to:  

3.  Use four  of the following maintenance diagnostic techniques, tools and aids:  

3.1  fault - finding techniques (such as six point, half - split, input/output, unit 

substit ution, emergent sequence)  

3.2  diagnos tic aids (such as manuals, flow charts, troubleshooting guides, 

maint enance records)  

3.3  information gathered from fault reports  

3.4  inspecting (such as checking for damage, wear/deterioration, leaks, 

loose fittings and connections)  

3.5  sensory input (such  as sight, sound, smell, touch)  

3.6  monitoring equipment or gauges  

3.7  operating the equipment (such as manual operation, timing and 

sequencing)  

3.8  test instrumentation measurement (such as pressure, flow, timing, 

sequence, movement)  

 

4.  Use two  of the fo llowing types of fluid power test instruments:  

4.1  measuring devices  

4.2  flow indicators  

4.3  self -diagnostic equipment  

4.4  pressure indicators  

4.5  test rigs  

 

5.  Carry out all  of the following maintenance activities, as applicable to the 

equipment being ma intained:  

5.1  chocking/supporting/locking cylinders/rams/components   

5.2  draining and removing fluids (as applicable)  

5.3  releasing stored energy  

5.4  disconnecting/removing hoses and pipes  

5.5  removing and replacing units/components (such as pumps, cylinde rs, 

valves, a ctuators)  

5.6  proof marking/labelling of removed components  

5.7  checking components for serviceability  

5.8  replacing damaged/defective components  

5.9  replacing all 'lifed' items (such as seals, filters, gaskets)  

5.10  tightening fastenings to t he required torque  

5.11  setting, aligning an d adjusting replaced components  
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Skills  

The learner must be able to:  

5.12  prime, bleed and recharge the system (as applicable)  

5.13  making de -energised checks before re -pressurising the system  

 

6.  Remove and r eplace a range of fluid power components, to include all  of the 

following:  

6.1  pipework/hoses  

6.2  valves  

6.3  cylinders/actuators  

Plus five  more of the following:  

6.4  reservoirs/storage devices  

6.5  pumps  

6.6  switches  

6.7  accumulators  

6.8  motors   

6.9  sens ors  

6.10  pressure intensifiers  

6.11  gaskets and seals  

6.12  lubricators  

6.13  compressors  

6.14  pistons  

6.15  filters  

6.16  receivers  

6.17  spools  

6.18  cables,  wires and connectors  

6.19  regulators  

6.20  bearings  

6.21  gauges/indicators  

6.22  timers  

6.23  coolers  

6.24  other specific components  
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Skills  

The learner must be able to:  

7.  Carry out tests on the maintained equipment, to include both of the following:  

7.1  leak test  

7.2  operational performance  

Plus one  more from the following:  

7.3  pressure line pressure  tests  

7.4  speed  

7.5  return line pressure test  

7.6  sequence  

7.7  flow  

7.8  fluid contamination test  

7.9  correct sense/direction  

 

8.  Carry out all  of the following checks to ensure the accuracy and quality of the 

tests carried out:  

8.1  the test equipment i s correctly calibrated  

8.2  the test equipment used is appropriate for the tests being carried out  

8.3  test procedures used are as recommended in the appropriate 

specifications  

8.4  test readings are taken at the appropriate points, and where 

appropriate com ponents are adjusted to give the required readings  

8.5  test equipment is operated within its specification range  

 

9.  Maintain fluid power equipment in compliance with one  or more of the 

following:  

9.1  organisational guidelines and codes of practice  

9.2  specific system requirements  

9.3  equipment manufacturers' operation range  

9.4  BS and/or ISO standards  
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Knowledge and understanding  

The learner  must:  

K1 Describe hazards associated with carrying out maintenance activities on fluid 

power equipment, and how t hese can be minimised  

K2 Explain the system isolation procedures or permit - to -work procedure that 

applies  

K3 Describe how to obtain and interpret drawings, charts, circuit and physical 

layouts, specifications, manufacturers' manuals, history/maintenance re ports, 

symbols used in fluid power, and other documents needed in the maintenance 

activities  

K4 Outline the procedure for obtaining replacement parts, materials and other 

consumables necessary  for the maintenance activities  

K5 State the basic principles of  how pneumatic, hydraulic and vacuum fluid power 

equipment functions, its operating sequence, the purpose of individual 

units/components and how they interact  

K6 Describe the different types of pipework, fittings and manifolds, and their 

application  

K7 Out line the identification and application of different types of valve (e.g. 

poppet, spool, piston, disc)  

K8 Outline  the identification and application of different types of sensors and 

actuators (e.g. rotary, linear, mechanical, electrical)  

K9 Outline  the i dentification and application of different types of cylinder (e.g. 

single acting, double acting)  

K10  Outline the identification and application of different types of pump (e.g. 

positive and non -positive displacement)  

K11  Outline the identification and app lication of different types compressors (e.g. 

screw, piston, rotary vane)  

K12  Outline the application and fitting of static and dynamic seals  

K13  Describe the techniques used to dismantle/assemble fluid power equipment 

(e.g. release of energy/force, proof marking, extraction)  

K14  Describe the methods of checking that components are fit for purpose  

K15  Describe how to make adjustments to components/assemblies to ensure that 

they function correctly  

K16  Describe how to determine pressure settings, and their ef fect on the system  

K17  State how to select fluids for the system  

K18  Describe how to recognise contaminants and the problems they can create, 

and the effects and likely symptoms of contamination in the system  

K19  Outline the various maintenance diagnostic techniques and aids that can be 

used (e.g. fault reports, visual checks, measuring, movement and alignment 

checks, testing)  

K20  Outline the various fault location techniques that can be used, and how they 

are applied (e.g. half - split, input - to -output, func tion testing, unit substitution, 

and equipment self -diagnostics)  
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Knowledge and understanding  

The learner  must:  

K21  Explain how to evaluate sensory information (sight, sound, smell, touch)  

K22  Explain  the care, handling and application of mechanical mea suring/test 

equipment (e.g. measuring instruments, pressure and flow indicators and self -

diagnostic equipment)  

K23  Describe types of test equipment to be used, and their selection for particular 

tests  

K24  Explain how the test equipment is connected into th e circuit, and the methods 

of doing this  

K25  Describe the techniques, methods and procedures to be used during the tests  

K26  Explain how to display/record test results, and the documentation used  

K27  Explain how  to interpret the test readings obtained, and  the significance of the 

readings gained  

K28  Describe the problems associated with maintaining fluid power equipment, and 

how they can be overcome  
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Unit  29 :  General T urning, 
Milling  and W elding 
Applications  

Level :  2  

Guided learning hours:   140  

 

Unit overv iew  

This unit of competence has been developed by employers in the Aerospace and 

Aviation Sector and is part of an overall development programme designed to meet 

the requirements of the Sector, the published Apprenticeship Standard and 

Employer Occupationa l Brief.  

This unit of competence identifies the training and development required in order 

that the learner  can demonstrate that they are competent in being able to 

undertake a broad range of basic turning, milling and welding activities . This  will 

prepare  them for entry into the engineering or manufacturing sectors, creating a 

progression between education and employment, or that will provide a basis for the 

development of additional skills and occupational competences in the working 

environment.  

They will  be expected to carry out a range of practical skills tasks in order to gain 

an understanding of how these machining and welding activities are undertaken, 

the types of equipment used, the manufacturing techniques, and the operating and 

safety procedures t hat are required.  

In carrying out the activities, they will use appropriate tools, equipment, methods 

and techniques appropriate to the operations being performed. These activities will 

include turning, milling and welding operations.  

During, and on comple tion of, the operations, they will be expected to check the 

quality of the workpiece, using measuring equipment appropriate to the aspects 

being checked and the tolerances to be achieved. They will need to be able to 

recognise when the activities/outputs a re not meeting the required specification, 

and to discuss/determine what action needs to be taken to remedy any faults that 

occur, in order to ensure that the finished workpiece is within the specification 

requirements. On completion of the activities, the y will be expected to return all 

tools and equipment that they have used to the correct location, and to leave the 

work area in a safe and tidy condition.  

Their responsibilities will require them to comply with health and safety 

requirements and organisati onal policy and procedures for the activities 

undertaken. They will need to take account of any potential difficulties or problems 

that may arise with the activities, and to seek appropriate help and advice in 

determining and implementing a suitable soluti on. They will work under a high level 

of supervision, whilst taking responsibility for their own actions and for the quality 

and accuracy of the work that they carry out.  
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Their underpinning knowledge will provide an understanding of their work, and will 

enable them to apply appropriate machining, fitting and assembly techniques and 

procedures safely. They will understand the turning, milling and welding processes, 

and their application, and will know about the equipment, materials and 

consumables, to the r equired depth to provide a sound basis for carrying out the 

activities to the required specification.  

They will understand the safety precautions required when carrying out the various 

turning, milling and welding techniques, and when using any hand tools and 

machinery. They will be required to demonstrate safe working practices throughout, 

and will understand the responsibility they owe to themselves and others in the 

workplace.  

They will be able to apply the appropriate behaviours required in the workplac e to 

meet the job profile and overall company objectives, such as strong work ethic, 

positive attitude, team player, dependability, responsibility, honesty, integrity,  

motivation and commitment.  

Specific unit requirements  

Turning  

In order to prove their ab ility to combine different turning operations, at least one 

of the machined components produced must be of a significant nature, and must 

have a minimum of  nine  of the features listed in par agraph 4 of the Skills  section.  

Milling  

In order to prove their ab ility to combine different milling features, at least one of 

the components produced must be of a significant nature, and must have a 

minimum of eight  of the features listed in par agraph 5 of  the Skills  section.  

Welding  

Welded joints must be at least 150  m m long, using single -  or multi - run welds (as 

appropriate).  

Assessment requirements  

Assessment requirements for this unit are set down in the Aerospace and Aviation 

Assessment Strategy which can be found in Annexe A . These requirements have 

been developed b y employers for Aerospace and Aviation Engineering.  

Additional information  

Although all of the content and assessment requirements must be met in full 

employers can tailor the training outcomes to ensure that the content of the 

programme is specific to th eir requirements in terms of products, processes, 

procedures, tools, equipment, materials, documentation and information systems.  

This will allow each organisation to develop their own specific and tailored training 

programme whilst meeting their own busin ess requirements whilst at the same 

time ensuring that the overall generic content is to a high standard in terms of 

depth and breadth to enable progression and/or transferability to other employers.  



 

Pearson BTEC Level 2 Diploma in  Aerospace and Aviation Engineering (Foundation Competence)  

Specification  ï Issue 2 ï November  201 7 ©  Pearson Education Limited 201 7 
231  

 

Performance requirements  

The learner  must be able t o:  

Turning and Milling  

P1 Work safely at all times, complying with health and safety legislation, 

regulations and other relevant guidelines  

P2 Demonstrate the required behaviours in line with the job role and company 

objectives  

P3 Plan the machining activ ities before they start them  

P4 Obtain and prepare the appropriate materials, tools and equipment  

P5 Grind lathe tools and drills to meet the required component specification  

P6 Mount and set the required workholding devices, workpiece and cutting tools  

P7 Set and adjust the machine tool speeds and feeds to achieve the component 

specification  

P8 Use the machine tool controls safely and correctly, in line with operational 

procedures  

P9 Measure and check that all dimensional and geometrical aspects of the 

com ponent are to the specification  

P10 Deal promptly and effectively with problems within their control, and seek help 

and guidance from the relevant people if they have problems that they cannot 

resolve  

P11 Shut down the equipment to a safe condition on comp letion of the machining 

activities  

 

Welding  

P1 Work safely at all times, complying with health and safety legislation, 

regulations and  other relevant guidelines  

P2 Demonstrate the required behaviours in line with the job rol e and company 

objectives  

P3 Plan  the welding activities before they start them  

P4 Obtain and prepare the appropriate  welding equipment and welding 

consumables  

P5 Prepare and support the joint, using the appropriate methods  

P6 Tack weld the joint at appropriate inte rvals, and check the jo int for accuracy 

before final welding  

P7 Weld the joint to the specified quality, dimensions and profile  

P8 Use appropriate methods and equipment to check the quality, and that all 

dimensional and geometrical aspects of the weld are to the specification  

P9 Deal promptly and effectively with problems  within their control, and seek help 

and guidance from the relevant peo ple if they have problems that they cannot 

resolve  

P10 Shut down and make safe the welding equipment on completion of the welding 

activities  
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Skills   

The learner  must be able to:  

Machining:  The learner  must be able to:  

1.  Carry out all of the following during the machining, fitting and assembly 

activities:  

1.1  adhere to procedures or systems in place for risk assessment,  COSHH, 

personal prot ective equi pment (PPE) and other relevant safety 

regulations  

1.2  ensure that all hand tools and equipment used are in a safe and 

serviceable co ndition (such as cabl es to hand tools and extension leads, 

file handles, hammer striking faces)  

1.3  ensure that a ll machine tools are correctly guarded at all times  

1.4  check that all measuring equipment is within calibration date  

1.5  return all tools and equipment to the correct location on completion of 

the fitting activities  

 

2.  Machine two  different types of mate rial from the following:  

2.1  ferrous  

2.2  non - ferrous  

2.3  non -metallic  

 

3.  Use four  of the following workholding methods and techniques:  

3.1  three - jaw chuck  

3.2  collet chuck  

3.3  four - jaw chuck  

3.4  machine vice  

3.5  clamping direct to milling machine table  

3.6  dividing/indexing head  

3.7  other workholding/supporting methods (such as  vee blocks, parallels, 

drive plate and centres)  

 

4.  Carry out turning operations to include all  of the following:  

4.1  mounting the workpiece in an appropriate workholding device  

4.2  mounting cutting tools in tool hol ders to give the correct centre height  

4.3  selecting and setting appropriate feeds and speeds  

4.4  facing off   

4.5  producing chamfers  



 

Pearson BTEC Level 2 Diploma in  Aerospace and Aviation Engineering (Foundation Competence)  

Specification  ï Issue 2 ï November  201 7 ©  Pearson Education Limited 201 7 
233  

 

Skills   

The learner  must be able to:  

4.6  producing tapered diameters  

4.7  producing  parallel diameters  

4.8  centre drilling and drilling a hole  

4.9  producing stepped diameters   

4.10  reaming or boring a hole  

4.11  producing and/or maintaining internal and external threads  

4.12  producing grooves/undercuts  

4.13  producing radii  

4.14  parting o ff  

4.15  knurling  

 

5.  Carry out milling operations, to include all  of the following:  

5.1  mounting the workpiece in an appropriate workholding device  

5.2  mounting cutting tools on appro priate arbors or direct to the machine 

spindle  

5.3  selecting and setting appropriate feeds and speeds  

5.4  producing flat and square faces  

5.5  producing an enclosed slot (such as a key way)  

5.6  producing parallel faces  

5.7  producing an open ended slot  

5.8  producing angular faces  

5.9  centre drilling and drilling a hole  

5.10  ream ing a hole  

5.11  producing a tapped hole  

 

6.  Carry out the necessary checks for accuracy, to include all  of the following:  

6.1  linear dimensions (such as length, depth and width)  

6.2  external and internal diameters  

6.3  hole size and position  

6.4  thread si ze and fit  

6.5  squareness  

6.6  angles  

6.7  position  

6.8  parallelism  

6.9  surface finish  
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Skills   

The learner  must be able to:  

7.  Use all the following during the machining activities:  

7.1  external micrometers  

7.2  vernier/digital/dial calliper  

7.3  protract ors  

7.4  dial test indicators (DTI)  

7.5  squares  

Plus four  more of the following:  

7.6  rules  

7.7  bore/hole gauges  

7.8  squares  

7.9  slip gauges  

7.10  radius/profile gauges  

7.11  depth microme ters  

7.12  thread gauges  

7.13  depth verniers  

7.14  feeler gauges  

7.15  surface finish equipment (such as comparison plates, machines)  

7.16  coordinate measuring machine (CMM)  

 

8.  Produce components within all  of the following standards, as applicable to the 

process:  

8.1  components to be free from false tool cuts, burrs and sha rp edges  

8.2  general dimensional tolerance +/ -  0.25  mm or +/ -  0.010ò 

8.3  there must be one or more specific  dimensional tolerances within +/ -  

0.1  mm or +/ -  0.004ò 

8.4  flatness and squareness 0.05  mm per 25  mm or 0.002ź per inch 

8.5  angles within +/ -  0.5 de gree  

8.6  screw threads to BS Medium fit  

8.7  reamed holes within H8  

8.8  surface finish 63 µin or 1.6 µm  
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Skills  

The learner  must be able to:  

W elding:  The learner  must be able to:  

9.  Carry out all of the following during the fabrication and welding activi ties:  

9.1  adhere to procedures or systems in place for risk assessment, COSHH, 

personal protective equi pment (PPE) and other relevant safety 

regulations  

9.2  ensure that all hand tools and equip ment used are in a safe and 

serviceable co ndition and electrica lly safe condition, such as PAT tested 

(such as extension leads, powered hand tools and welding equipment 

cables, welding plant hoses and hammers)  

9.3  return all tools and equipment to the correct location on completion of 

the fabr ication activities  

 

10.  Use two  appropriate materials from the following:  

10.1  carbon steel  

10.2  stainless steel  

10.3  aluminium  

10.4  plate  

10.5  sheet (less than 3  mm)  

10.6  pipe/tube  

10.7  section  

10.8  other forms  

 

11.  Use manual welding and related equipment, to include two  of th e following 

welding processes:  

11.1  MMA 

11.2  MIG  

11.3  MAG 

11.4  TIG  

11.5  Flux cored wire welding  

11.6  manual oxy/fuel gas welding  

 

12.  Produce two  of the following welded joints of at least 150  mm long, with at 

least one stop and start included:  

12.1  fillet  lap joints  

12.2  corner joints  

12.3  tee fillet joints  

12.4  butt joints  
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Skills   

The learner  must be able to:  

13.  Weld joints in good access situations in two  of the following BS EN ISO 6947 

positions:  

13.1  Flat (PA)  

13.2  Vertical upwards (PF)  

13.3  Hori zontal vertical (PB)  

13.4  Vertical downwards (PG)  

13.5  Horizontal (PC)  

 

14.  Check that the welded joint conforms to the specification, by checking all  of 

the following:  

14.1  dimensional accuracy  

14.2  size and profile of weld  

14.3  alignment/squareness  

 

15.  Carry out testing of the welds, using one  of the following:  

15.1  dye or fluorescent penetrant  

15.2  nick break test  

15.3  bend tests (such as face,  root or side, as appropriate)  

 

16.  Produce welded joints which meet all  of the following (with reference to B S 

4872 Part 1 Weld test requirements) as applicable  to the weld being produced:  

16.1  welds meet the required dimensional accuracy  

16.2  fillet welds are equal in leg length a nd slightly convex in profile, with 

the size of the fillet equivalent to  the thickn ess of the material welded  

16.3  the weld contour is linear, of unifo rm profile, free from excessive 

undulations, with regular and even ripple  

16.4  the welds are adequately fused, and there is minimal undercut, overlap 

and su rface inclusions  

16.5  joins at s top/start positions merge smoothly, with no pronounced  hump 

or crater in the weld surface  

16.6  tack welds are blended in to form part  of the finished weld, without 

excessive hump  

16.7  the weld surface is free from cracks, and substantially free fr om 

porosi ty, shrin kage cavities and trapped slag  

16.8  the weld surface and adjacent pare nt metal is substantially free from 

arcing or chipping marks  
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Knowledge and understanding  

The learner  must:  

General  

K1 Describe the health and safety requirements, and safe w orking practices and 

procedures required for the turning, milling and welding activities undertaken 

(e.g. wearing the required protective clothing and equipment (PPE), using the 

appropriate guarding, fire prevention, safety in combined spaces, fume 

extract ion and control and keeping the work area safe and tidy  

K2 Describe the hazards associated with the activities, and how they can be 

minimised  

 

Turning and Milling  

K3 Explain how to mount and secure the cutting tools in the tool holding devices 

(e.g. front or rear tools posts; mounting milling cutters on arbors; mounting 

drills in chucks or by the use of morse taper sockets; the need to ensure that 

the tool is sharp and secure)  

K4 Describe the techniques of taking trial cuts and checking dimensional accuracy ; 

the application of roughing and finishing cuts, and the effect on tool life, 

surface finish and dimensional accuracy  

K5 Describe factors that affect the selection of cutting feeds and speeds, and the 

depth of cut that can be taken (e.g. type of material,  size of material, 

operations being performed, workholding method/security of workpiece, 

condition of machine, finish and tolerance required)  

K6 Describe the application of cutting fluids and compounds with regard to a 

range of different materials, and why  some materials do not re quire cutting 

fluids to be used  

K7 Explain the need to check that the measuring equipment is within current 

calibration dates, and that the instruments are correctly zeroed; measuring 

internal and external dimensions (e.g. lengths,  diameters, depths, slots, hole 

positions, angles, profiles); measuring geometric features (e.g. flatness, 

squareness, parallelism, concentricity, ovality); how to check surface finish 

(such as by using comparison blocks or instruments)  

K8 Describe the pro blems that can occur with the turning and milling activities 

(e.g. defects caused by poor setting up of equipment and tooling, incorrect 

speeds and feeds ) and how these can be overcome  
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Knowledge and understanding  

The learner  must:  

Welding  

K9 Describe w here applicable, the correct handling and storage of gas cylinders 

(e.g. manual handling and use of cylinder trolley, leak detection procedures, 

relevant BCGA codes of practice, cylinder identification, gas pressures, cylinder 

and equipment safety features )  

K10  Describe the general principles of the type of welding process being 

undertaken, power sources requirements, the major parts of the welding 

equipment, their function and equipment set up requirements)  

K11  Describe the types, selection and application  of electrode/wires and other 

consumables  

K12  Explain how to prepare the materials in readiness for the welding activity (e.g. 

ensuring that the material is free from excessive surface contamination ï e.g. 

rust, scale, paint, oil/grease and moisture; ensu ring edges to be welded are 

correctly prepared -  such as made flat, square or bevelled)  

K13  Explain how to set up and restrain the joint, and the tools and techniques to be 

used (e.g. the use of jigs and fixtures, restraining devices ï e.g. clamps and 

weig hts/blocks; setting up the joint in the correct position and alignment)  

K14  Outline the appropriate tack welding size and spacing (in relation to material 

thickness)  

K15  Describe the checks to be made prior to welding (such as confirming the 

correct set -up  of the joint; the condition of electrical connections, welding 

return and earthing arrangements; wire feed mechanisms; gas supply; 

operating parameters)  

K16  Describe the techniques of operating the welding equipment to produce a 

range of joints in the var ious joint positions (e .g. adjustment of parameters; 

correct manipulation of the welding gun; blending in stops/starts and tack 

welds)  

K17  Describe problems that can occur with the welding activities (e.g. causes of 

distortion and methods of control; effec ts of welding on materials and sources 

of weld defects), and how these can be overcome  

K18  Explain how to safely prepare the welds for examination (e.g. removing 

surface irregularities; cleaning the weld, polishing and making saw cuts on 

welds to be break tested)  

K19  Explain how to identify and check for defects such as lack of continuity of weld, 

uneven or irregular ripple formation, incorrect weld size or profile, 

undercutting, internal cracks, overlap, surface cracks, inclusions, lack of 

fusion , porosity , lack of penetration  
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Unit  30 :  Checking for Defects in 
Composite M ouldings  

Level :  2  

Guided learning hours:   35  

 

Unit overview  

This unit of competence has been developed by employers in the Aerospace and 

Aviation Sector and is part of an overall developme nt programme designed to meet 

the requirements of the Sector, the published Apprenticeship Standard and 

Employer Occupational Brief.  

This unit of competence identifies the training and development required in order 

that the learner  can demonstrate that the y are competent in being able to check for 

defects in composite mouldings. This will prepare them for entry into the 

engineering or manufacturing sector, creating a progression between education and 

employment, or that will provide a basis for the developm ent of additional skills and 

occupational competencies in the working environment.  

They will need to be able to check for defects in composite mouldings (such as 

moulds, panels, components, jigs), in accordance with approved procedures.  They 

will be requir ed to use appropriate drawings, specifications and documentation to 

identify with defects in composites mouldings.  

They will be able to identify a range of defects in composite mouldings using 

various methods and techniques.  

Their responsibilities will re quire them to comply with organisational policy and 

procedures for the activities undertaken and to report any problems with the 

activities that they cannot personally resolve, or are outside their permitted 

authority, to the relevant people.  They will be expected to work to instructions 

under supervision, taking personal responsibility for their own actions and for the 

quality and accuracy of the work they carry out.  

Their underpinning knowledge will provide a good understanding of their work and 

will prov ide an informed approach to checking for defects in composite mouldings, 

and to report to others so they can decide what action needs to be taken.  They will 

understand composite materials and their application and will know about defects in 

adequate depth to provide a sound basis for dealing with the defects in line with 

organisation practice and procedures.   

They will understand the safety precautions required when working with the 

composite mouldings and when using associated tools and equipment.  They wil l be 

required to demonstrate safe working practices throughout and will understand the 

responsibility they owe to themselves  and others in the workplace.   

They will be able to apply the appropriate behaviours required in the workplace to 

meet the job profi le and overall company objectives, such as strong work ethic, 

positive attitude, team player, dependability, responsibility, honesty, integrity,  

motivation and commitment.  
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Assessment requirements  

Assessment requirements for this unit are set down in the A erospace and Aviation 

Assessment Strategy which can be found in Annexe A . These requirements have 

been developed by employers for Aerospace and Aviation Engineering.  

Additional information  

Although all of the content and assessment requirements must be me t in full 

employers can tailor the training outcomes to ensure that the content of the 

programme is specific to their requirements in terms of products, processes, 

procedures, tools, equipment, materials, documentation and information systems.  

This will al low each organisation to develop their o wn specific and tailored training 

programme whilst meeting their own business requirements whilst at the same 

time ensuring that the overall generic content is to a high standard in terms of 

depth and breadth to enab le progression and/or transferability to other employers.  
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Performance requirements  

The learner  must be able to:  

P1 Work safely at all times, complying with health and safety, environmental and 

other relevant regulations, directives and guidelines  

P2 Demonstrate the required behaviours in line with the job role and company 

objectives  

P3 Check for defects to the composite moulding  

P4 Report defects to the appropriate people promptly and in accordance with 

organisational procedures  

P5 Record details of def ects in accordance with quality assurance and control 

systems and procedures  

 

Skills  

The learner must be able to:  

1 Carry out all of the following during the checking activities:  

1.1  use the appropriate documentation (such as job instructions, drawings, 

material data sheets, specifications, planning and quality control 

documentation)  

1.2  adhere to procedures or systems in place for risk assessment, COSHH, 

personal protective equipment and other relevant safety regulations 

and procedures to r ealise a safe system of work  

1.3  maintain a safe working environment for the composite moulding 

inspection a ctivities  

1.4  check that all tools and equipment to be used are in a safe and usable 

condition and, where appropriate, are within current 

calibration/certificatio n dates  

1.5  follow safe practice/approved techniques and procedures at all times  

1.6  return all tools and equipment to the correct location on completion of 

the activ ities  

1.7  leave the work area in a safe and appropriate condition on completion 

of the a ctivities  

 

2 Identify defects in composite mouldings using all  of the following methods:  

2.1  touch  

2.2  sound  

2.3  visual   
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Skills  

The learner must be able to:  

3 Identify defects applicable to one  of the following resin types:  

3.1  polyester  

3.2  vinyl este r 

3.3  epoxy  

3.4  phenolic  

3.5  bismaleimide  

3.6  cyanate ester  

3.7  other (to be specified)  

 

4 Identify defects applicable to one  of the following fibre types:  

4.1  thermo plastic  

4.2  glass  

4.3  carbon  

4.4  other (to be specified)  

 

5 Where core materials are requ ired identify defects applicable to two  of the 

following:  

5.1  expanding foam  

5.2  honeycomb  

5.3  aluminium honeycomb  

5.4  syntactic core  

 

6 Identify seven  of the following types of defect in composite mouldings:  

6.1  dimensional  

6.2  tolerances  

6.3  surface fini sh 

6.4  colour separation  

6.5  distortion  

6.6  blisters  

6.7  dents or 'dings ' 

6.8  surface cracks  

6.9  broken fibres  

6.10  ply orientation  

6.11  splintering  

6.12  voids  
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Skills  

The learner must be able to:  

6.13  damaged cores  

6.14  dis -bonds  

6.15  insert positions  

6.16  de- lamination  

6.17  impact damage  

6.18  puncture  

6.19  gouges  

6.20  holes  

6.21  abrasion/erosion  

6.22  other (to be specified)  

 

7 Ensure actions recommended to rectify the defect comply with all  of the 

following standards:  

7.1  approved technical data  

7.2  regulatory standards  

 

Knowledge and understanding  

The learner  must:  

K1 Describe the hazards associated with carrying out inspections on composite 

mouldings, and with the composite materials, consumables, tools and 

equipment used, and how to minimise thes e and reduce any risks  

K2 Describe the protective equipment (PPE) that is needed for personal protection 

and, where required, the protection of others  

K3 Explain the application of COSHH regulations in relation to the storage, use 

and disposal of composite  materials and consumables  

K4 Describe the specific environmental conditions th at  must be observed when 

handling composite mouldings (such as temperature, humidity, fume/dust 

extraction systems and equipment)  

K5 Describe the basic conventions and terminol ogy used when identifying defects 

(such as dis -bonds, de - lamination, resin injection, resin voids, core potting, 

repair patches)  

K6 Explain how to recognise the different types of defect that can occur in 

composite mouldings  

K7 Describe the different meth ods used to identify defects in composite mouldings 

including sensory checks, hand measuring tools and machine tools  

K8 Describe the factors to be taken into consideration when selecting the method 

to check  composite moulding for defects  
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Knowledge and u nderstanding  

The learner  must:  

K9 Describe the importance of identifying defects in composite mouldings and the 

implications if defects are not identified during production  

K10  Explain the correct methods of storage and handling of composite materials  

K11  Explain the documentation to be completed during and/or on completion of the 

surface treatment activity  
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Unit  31 :  Carrying out Repairs on 
Composite M ouldings  

Level :  2  

Guided learning hours:  105  

 

Unit overview  

This unit of competence has been developed by  employers in the Aerospace and 

Aviation Sector and is part of an overall development programme designed to meet 

the requirements of the Sector, the published Apprenticeship Standard and 

Employer Occupational Brief.  

This unit of competence identifies the t raining and development required in order 

that the learner  can demonstrate that they are competent in being able to carry out 

repairs on composite mouldings. This will prepare them for entry into the 

engineering or manufacturing sector, creating a progress ion between education and 

employment, or that will provide a basis for the development of additional skills and 

occupational competencies in the working environment.  

They will need to repair composite mouldings (such as cured panels, moulds, 

components and  jigs), in accordance with approved procedures. They will be 

required to use appropriate drawings, specifications and documentation to repair 

composites materials, using the approved techniques.  

They will repair a range of composite mouldings with various defects using a range 

of methods. Mouldings repaired will include a range of resin and fibre materials.  

Their responsibilities will require them to comply with organisational policy and 

procedures for the repair activities undertaken and to report any prob lems with the 

repair activities, equipment or materials that they cannot personally resolve, or are 

outside their permitted authority, to the relevant people. They will be expected to 

work to instructions under supervision, taking personal responsibility f or their own 

actions and for the quality and accuracy of the work that they produce.  

Their underpinning knowledge will provide a good understanding of their work and 

will provide an informed approach to applying composite moulding repair 

procedures. They will understand the repair techniques used and their application, 

in adequate depth to provide a sound basis for carrying out the activities to the 

required specification.   

They will understand the safety precautions required when carrying out the repair 

activities and when using the associated tools and equipment. They will be required 

to demonstrate safe working practices throughout and will understand the 

responsibility they owe to themselves and others in the workplace.  

They will be able to apply the ap propriate behaviours required in the workplace to 

meet the job profile and overall company objectives, such as strong work ethic, 

positive attitude, team player, dependability, responsibility, honesty, integrity,  

motivation and commitment.  


































