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Welcome

With a track record built over 30 years of learner success, BTEC qualifications are widely recognised
and respected. They provide progression to the workplace, either directly or via study at higher
levels. Proof comes from YouGov research, which shows that 62% of large companies have
recruited employees with BTEC qualifications.

Why are BTECs so successful?

BTECs embody a fundamentally learner-centred approach to the curriculum, with a flexible,
unit-based structure. In these new BTEC Level 2 Technicals, the focus is on the development
of technical, practical and transferable work-related skills, and sector-specific knowledge.

The development of these skills is key for learners to progress to work or to an Apprenticeship.

When creating the BTEC Level 2 Technicals, we worked with employers to ensure that the
qualifications meet their needs. Employers are looking for recruits with the appropriate technical
knowledge, and technical and transferable skills essential for employment.

The BTEC Level 2 Technicals meet these requirements through:

e a range of occupationally-related qualifications, each with a clear purpose, so that there is
a qualification to suit each learner’s plan for career progression

e up-to-date content that is closely aligned with employers’ needs for a skilled
future workforce

e assessments chosen to help learners progress to the next stage. This means that all
assessments are set by the centre to meet local needs. This ensures that there is a core of
skills and understanding common to all learners.

We provide a wealth of support, both resources and people, to ensure that learners and their tutors
have the best possible experience during their course. See Section 10 Resources and support for
details of the support we offer.

A word to learners...

BTEC Level 2 Technicals will demand a lot of practical work from you. You will need to:
e complete a range of units

e be organised

e take some assessments that Pearson will set and mark

o take other assessments that will demonstrate your technical and practical skills

e keep a portfolio of your assignments.

But you can feel proud to achieve a BTEC because, whatever your plans in life — whether you
decide to go on to work or to an Apprenticeship - success in your BTEC Level 2 Technical
qualification will help you to progress to the next stage in your life.

Good luck, and we hope you enjoy your course.
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Collaborative development

Learners completing their BTEC Level 2 Technicals will be aiming to go on to employment or

to an Apprenticeship. It was essential, therefore, that we developed these qualifications in close
collaboration with experts from businesses and with the providers who will be delivering the
qualifications. We are grateful to all the further education lecturers, tutors, employers and other
individuals who have generously shared their time and expertise to help us develop these new
qualifications.

In addition, businesses have provided letters of support confirming that these qualifications meet
their recruitment requirements. These letters can be viewed on our website.

Summary of Pearson BTEC Level 2 Technical Diploma in
Blacksmithing specification Issue 3 changes

Summary of changes made between the previous issue and this Page
current issue number
Unit 9: Research, Design and Make Blacksmith Products has been changed from Pages 111-
being externally-assessed to being internally-assessed. 123

The wording in Section 7 Teacher/centre malpractice has been updated to clarify Pages 136,
suspension of certification in certain circumstances. 137

The wording under Section 9 Understanding the qualification grade has been Page 141
updated to clarify current practice in ensuring maintenance and consistency of

qualification standards.
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Pearson BTEC Level 2 Technicals

Introduction

BTEC Level 2 Technicals are intermediate qualifications for post-16 learners who want to specialise
in a specific occupation, occupational area or technical role. They prepare learners for work or an
Apprenticeship by giving them the opportunity to develop sector-specific knowledge, technical and
practical skills, and to apply these skills in work-related environments. The qualifications also
provide progression to Level 3 Tech Level qualifications.

Developed in close conjunction with leading employers, BTEC Level 2 Technicals develop
transferable workplace skills, such as good communication and the ability to work in a team, which
employers have identified as essential for gaining employment in the sector and for progression
once the learner is working.

At the core of these qualifications is the concept of preparing young people for the working world.
Through practical activities and occupationally-fit-for-purpose assessments, learners will gain the
skills and behaviours needed for sustainable employment.

BTEC Level 2 Technicals are designed to be used flexibly, depending on their size and scope:

e as part of a full-time 16-19 study programme, alongside mathematics and English GCSEs
and/or Functional Skills, work placement and enrichment activities

e as the technical qualification within an Apprenticeship or off-the-job training for those
already in work

e as a roll-on, roll-off programme for those entering an Apprenticeship or employment.

These qualifications are not eligible for performance tables in England.

This specification contains the information you need to deliver the Pearson BTEC Level 2 Technical
Diploma in Blacksmithing (QN 603/2657/8). The specification signposts you to additional
handbooks and policies. It includes all the units for this qualification.

Pearson BTEC Level 2 Technical Diploma in Blacksmithing - 1
Specification - Issue 3 - November 2019 © Pearson Education Limited 2019
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1 Pearson BTEC Level 2 Technical Diploma in
Blacksmithing

Purpose

Who is the qualification for?

This qualification, is for you if you want to start a career in blacksmithing. It is designed for post-16
learners and can be taken as part of a wider study programme. It is an ideal qualification if you are
intending to progress directly to employment in blacksmithing.

What does the qualification cover?

This qualification has been developed in consultation with employers in the blacksmithing sector to
ensure that you learn the skills and behaviours that will give you the best opportunity to be
successful when applying for work.

There are six mandatory units that relate directly to the skills, knowledge and behaviours expected
by employers in the blacksmithing sector. The areas you will cover are:

e health and safety in blacksmithing

e metallurgy and heat treatment

e the forging process

e welding and thermal cutting processes

e technical and freehand techniques

e researching, designing and making blacksmith products.

You will be able to add one optional unit to the mandatory content, which cover areas such as:
o fabrication techniques

e forge work and construction techniques

e horse biology and handling.

You will also enhance your broader skills in literacy and numeracy, which will be invaluable in
supporting progression in other areas. In addition, you will develop transferable technical and
practical skills in communication (working with colleagues, customers and clients), and research
and project work, giving you an opportunity to demonstrate your reflective practice by suggesting
alternative approaches to a problem.

What could this qualification lead to?

Achieving this qualification will give you an advantage when applying for a job in the
blacksmithing sector.

When studied as part of a full study programme, this qualification will give you a sound basis to
progress in the blacksmithing sector to a Level 3 qualification, such as the
Pearson BTEC Level 3 National Diploma in Blacksmithing and Metalworking.

About the blacksmithing sector

A blacksmith is a metalsmith who creates objects from wrought iron or steel by casting and forging
the metal. Blacksmiths practise a highly skilled trade that requires many hours of training in order
to understand the properties of metals, to master the tools to hammer, bend and cut, and to
develop the skills needed to create objects, including horseshoes. Farriery is the ancient and
highly-skilled craft of making and fitting horseshoes. It demands the skills to handle horses and
identify any health and fitness problems. All farriers must be registered, and today there are more
than 2,600 in the UK.

2 Pearson BTEC Level 2 Technical Diploma in Blacksmithing -
Specification - Issue 3 - November 2019 © Pearson Education Limited 2019
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2 Structure

Total Qualification Time (TQT)

For all regulated qualifications, Pearson specifies a total number of hours that it is estimated
learners will require to complete and show achievement for the qualification: this is the Total
Qualification Time (TQT). Within 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 and giving feedback on
performance, that directly involve tutors and assessors in teaching, supervising and invigilating
learners.

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 independent research.

The Pearson BTEC Level 2 Technical Diploma in Blacksmithing is a qualification that has:
e Total Qualification Time: 600 hours.
e Guided Learning: 360 hours.

Centres should take note of these hours in planning their programme but should also use their
professional judgement to determine the provision of guided learning and study time across
the units.

Qualification structure

Learners are required to complete and achieve all mandatory units and one optional unit in the
qualification.

Pearson BTEC Level 2 Technical Diploma in Blacksmithing

Unit Unit title GLH Type How assessed
number

1 Health and Safety in Blacksmithing 30 Mandatory Internal

2 Metallurgy and Heat Treatment 45 Mandatory Internal

3 Forging Processes 60 Mandatory Internal

4 Welding and Thermal Cutting Processes 45 Mandatory Internal

5 Freehand and Technical Drawing 30 Mandatory Internal

6 Fabrication Techniques 60 Optional Internal

7 Forge Work Construction Techniques 60 Optional Internal

8 Horse Biology and Handling 60 Optional Internal

9 Research, Design and Make 90 Mandatory Internal Synoptic

Blacksmith Products

This qualification has 83% mandatory content and 25% optional content.
These qualifications are not eligible for performance tables in England.

Pearson BTEC Level 2 Technical Diploma in Blacksmithing - 3
Specification - Issue 3 - November 2019 © Pearson Education Limited 2019
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Qualification and unit content

Pearson has developed the content of this qualification in collaboration with employers and further
education providers. In this way, we have ensured that content is up to date and that it includes
the knowledge, technical and practical skills and behaviours required to work in the sector and
occupational area.

83% of the content in this qualification is mandatory, which provides a balance of breadth and
depth, ensuring that all learners develop the technical and practical skills required in the
occupational area. Learners are then given the opportunity to develop a range of transferable
skills and attributes expected by employers. It is expected that learners will apply their learning to
relevant employment and sector contexts during delivery, and that they will have opportunities to
engage meaningfully with employers.

BTECs have always required applied learning that brings together knowledge and understanding
(the cognitive domain) with practical and technical skills (the psychomotor domain). This is
achieved through learners performing practical, work-related tasks that encourage the development
of appropriate work-related behaviours (the affective domain) and transferable skills. Transferable
skills are those such as communication, teamwork and planning, and completing tasks to high
standards, all of which are valued in the workplace.

Our approach provides rigour and balance and promotes the ability to apply learning immediately
in new contexts.

Some of the units in this specification may contain references to legislation, policies, regulations
and organisations, which may not be applicable in the country you deliver this qualification in
(if teaching outside of England), or which may have gone out of date during the lifespan of the
specification. In these instances, it is possible to substitute such references with ones that are
current and applicable in the country you deliver this qualification in, subject to confirmation by
your Standards Verifier.

Assessment

Assessment is designed to fit the purpose and objective of the qualification. It includes a range of
assessment types and styles suited to skills and occupationally-based qualifications at this level.

Internal assessment

Units 1, 2, 3, 4, 5, 6, 7, 8 and 9 are assessed through internal assessment. Internal assessment
allows learners to apply technical knowledge and demonstrate mastery of practical and technical
skills through realistic tasks and activities. This style of assessment promotes deep learning
through ensuring the connection between knowledge and practice.

Internal assessment is through assignments that are subject to external standards verification.
We provide suggestions in each unit for setting assignments. This means that you can adapt
materials to your local contexts and assess assignments that provide the valid and rigorous
final assessment for each unit.

You will make grading decisions based on the requirements and supporting guidance given

in the units. Learners must achieve all the internally-assessed units at Pass grade or above to
achieve the qualification. For further information on internal assessment, including resubmissions,
see Section 6 Internal assessment.

Language of assessment

Assessment of the internally-assessed units for this qualification will be available in English.
All learner work must be in English. A learner taking the qualification may be assessed

in British Sign Language where it is permitted for the purpose of reasonable adjustment.
For information on reasonable adjustments see Section 7 Administrative arrangements.

4 Pearson BTEC Level 2 Technical Diploma in Blacksmithing -
Specification - Issue 3 - November 2019 © Pearson Education Limited 2019
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Grading of the qualification

Achievement in the qualification requires a demonstration of depth of study in each unit, assured
acquisition of the practical skills required for employment in the specific sector and successful
development of transferable skills.

Units are assessed using a grading scale of Distinction, Merit, Pass and Unclassified. All units in the
qualification contribute proportionately to the overall qualification grade.

The qualification is graded using a scale of PP to DD. Please see Section 9 Understanding the
qualification grade for more details.

The relationship between qualification grading scales and unit grades will be subject to regular
review as part of Pearson’s standards monitoring processes on the basis of learner performance
and in consultation with key users of the qualification.

Employer involvement

Employer involvement in the delivery and/or assessment of technical qualifications provides a clear
‘line of sight’ to work, enriches learning, raises the credibility of the qualification in the eyes of
employers, parents and learners, and furthers collaboration between the learning and skills sector
and industry.

You need to ensure that all learners have the opportunity to undertake meaningful activity involving
employers during their course.

Examples of ‘meaningful activity’ include:

e structured work experience or work placements that develop skills and knowledge relevant
to the qualification/industry

e project(s), exercise(s) and/or assessment(s)/examination(s) set with input from industry
practitioner(s)

e units delivered or co-delivered by an industry practitioner(s); this could take the form of
masterclasses or guest lectures

e industry practitioners operating as ‘expert witnesses’ who contribute to the assessment of
a learner’s work of practice, operating within a specified assessment framework; this may
be a specific project(s), exercise(s) or all assessments for a qualification.

e Meaningful employer involvement, as defined above, must be with employers from the
blacksmithing sector and should contribute significantly to at least one mandatory unit.

In all the units we have provided suggestions on how employers could become involved in the
delivery and/or assessment of this qualification.

These are suggestions only and there will be other possibilities at local level. Centres may choose
to use other approaches but must ensure that they meet the requirement for meaningful employer
involvement as defined above. Centres must have an employer involvement plan in place at the
start of the programme. It must detail their approach to employer involvement and how it will

add value to the delivery and assessment of the qualification.

Each centre’s approach to employer involvement will be monitored in two ways. It will be monitored
at centre level as part of the annual quality-management review process and captured as part of
the standards verification process that addresses centre strategy for delivery, assessment and
quality assurance, when we will ask you to show evidence of how employer involvement is provided
for all learners. You will need to show evidence in order to gain reporting clearance for certification.
It will also be monitored at programme level as part of the standards verification process to confirm
that plans for employer involvement meet the requirements of the specification. These approaches
are designed to ensure that additional activities can be scheduled where necessary so that learners
are not disadvantaged, see Section 8 Quality assurance.

Pearson BTEC Level 2 Technical Diploma in Blacksmithing - 5
Specification - Issue 3 - November 2019 © Pearson Education Limited 2019
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Understanding your units

The units in this specification set out our expectations of assessment in a way that helps you to
prepare your learners for assessment. The units help you to undertake assessment and quality

assurance effectively.

Each internal unit in the specification is set out in a similar way.

This section explains how the units work. It is important that all tutors, assessors, internal verifiers
and other staff responsible for the programme read and are familiar with the information given in

this section.

Internally-assessed units

Section

Explanation

Unit number

The number is in a sequence for the qualification.

Unit title This is the formal title of the unit and appears on certificates.
Level All units are at Level 2 on the national framework.
Unit type This says if the unit is mandatory or optional for the qualification.

See Section 2 Qualification structure for details.

Assessment type

This says how the unit is assessed - i.e. whether it is internal or
synoptic internal. See Section 2 Qualification structure for details.

GLH

Units have a GLH value of 60 and 30. This indicates the numbers of
hours of teaching, directed activity and assessment expected. It also
shows the weighting of the unit in the final qualification grade.

Unit in brief

A brief formal statement on the content of the unit that is helpful in
understanding its role in the qualification. You can use this in summary
documents, brochures etc.

Unit introduction

This is designed with learners in mind. It indicates why the unit is
important, how learning is structured and how learning might be
applied when progressing to employment or higher education.

Learning aims

These help to define the scope, style and depth of learning of the unit.
You can see where learners should be developing and demonstrating
their skills or where they should be actively researching or reviewing.

Unit summary

This section helps tutors to see at a glance the main content areas
against the learning aims and the structure of the assessment.
The forms of evidence given are suitable to fulfil the requirements.

Content

This section sets out the required teaching content of the unit. Content
is compulsory except when shown as ‘e.g.’. Learners should be asked
to complete summative assessment only after the teaching content for
the unit or learning aim(s) has been covered.

Pearson BTEC Level 2 Technical Diploma in Blacksmithing -
Specification - Issue 3 - November 2019 © Pearson Education Limited 2019
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Section

Explanation

Assessment criteria

Each learning aim has assessment criteria to explain the
achievement required to obtain Pass, Merit and Distinction
grades.

Essential information for
assessment decisions

This information gives guidance for each learning aim

or assignment of the expectations for Pass, Merit and
Distinction standard. This section contains examples and
essential clarification. It is important that this is used
carefully alongside the assessment criteria.

Assessment activity

This section provides information, suggested scenarios and
tasks for summative assessment activities.

Further information for tutors
and assessors

The section gives you information to support the delivery
and assessment of the unit.

Delivery guidance

This section offers suggestions of ways of delivering the
unit. It offers ideas on practical activities in a sector context
that can be used to help develop relevant skills and to
encourage progress.

Essential resources

Any specific resources that you need to be able to teach
and assess are listed in this section. For information on
support resources see Section 10 Resources and support.

Links to other units

This section shows you the main relationships of units to
other units. This can help you to structure your programme
and make the best use of available materials and resources.

Employer involvement

This section gives you information on the units that can be
used to give learners involvement with employers. It will
help you to identify the kind of involvement that is likely
to be successful.

Legislation cited in the units is current at time of publication. The most recent legislation should be

taught and assessed internally.

Pearson BTEC Level 2 Technical Diploma in Blacksmithing - 7
Specification - Issue 3 - November 2019 © Pearson Education Limited 2019
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Units

This section contains all the units developed for this qualification.

Unit 1: Health and Safety in Blacksmithing 11
Unit 2: Metallurgy and Heat Treatment 23
Unit 3: Forging Processes 37
Unit 4: Welding and Thermal Cutting Processes 51
Unit 5: Freehand and Technical Drawing 64
Unit 6: Fabrication Techniques 75
Unit 7: Forge Work Construction Techniques 87
Unit 8: Horse Biology and Handling 99
Unit 9: Research, Design and Make Blacksmith Products 111
Pearson BTEC Level 2 Technical Diploma in Blacksmithing - 9
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UNIT 1: HEALTH AND SAFETY IN BLACKSMITHING

Unit 1: Health and Safety in Blacksmithing

Level: 2

Unit type: Mandatory
Assessment type: Internal
Guided learning hours: 30

Unit in brief

Learners will develop an understanding of health and safety practices including laws and regulations
that need to be applied and followed in the blacksmithing industry.

Unit introduction

Unsafe incidents in the workplace can result in litigation, injuries, loss of work or even fatalities,
so understanding and practising health and safety procedures is critical to the blacksmithing
industry — where being aware of your own and the safety and that of others is essential.

In this unit, you will be introduced to the law and regulations that relate to blacksmithing and
your health and safety roles and responsibilities. You will learn how to recognise common hazards,
produce appropriate risk assessments and be able to work safely in the industry with minimal
supervision. The safe working elements of this unit will be delivered alongside the practical aspects,
such as forging, welding, toolmaking, fabrication and horse handling, of units in this qualification
that cover work practice.

This unit is particularly important in all areas of workshop and site-based practical work for the
blacksmith, metalworker and farrier.

Learning aims

In this unit you will:

A Understand roles and responsibilities in the blacksmith’s workplace

B Explore the risks and hazards that occur when carrying out blacksmithing practices
C Demonstrate safe working practices in the workplace.

Pearson BTEC Level 2 Technical Diploma in Blacksmithing - 11
Specification - Issue 3 - November 2019 © Pearson Education Limited 2019
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UNIT 1: HEALTH AND SAFETY IN BLACKSMITHING

Unit summary

Learning aim

Key teaching areas

Summary of suggested
assessment evidence

A Understand roles and
responsibilities in the
blacksmith’s workplace

A1 Roles and responsibilities

A2 Health and safety
legislation and relevant
regulations

that occur when carrying out
blacksmithing practices

B Explore the risks and hazards

B1 Identify hazards and risks
in the blacksmith’s
workplace

B2 Identify safety control
measures and incident
reporting

A health and safety workbook
documenting HSE website,
information on various laws,
regulations, good practice, PPE,
emergency equipment and
procedures and signage.

C Demonstrate safe working
practices in the workplace

C1 Carry out a risk
assessment

C2 Working safely in
work areas

Complete a written risk
assessment of a process

and equipment.

Observation records of safe
working.

Work process sheets, including
how safe working practices are
demonstrated.

Sector skills

Key teaching areas in this unit include:

Knowledge

Transferable
skills/behaviours

e Safe use of machinery and
tools in the workshop

e Use of appropriate PPE

e Safe work process

e Recognising health and
safety law and regulation

e Risk assessment writing and
incident reporting

e Control measures

e Hazard recognition and
risk assessment

e Machinery set-up and
operation procedures

e Recognition of hazards

e Understanding lines of
communication

e Recognising roles and
responsibilities

e Reporting procedures

e Health and safety law
and regulation

e Communication

e Self-management and
development

e Working with others

12
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UNIT 1: HEALTH AND SAFETY IN BLACKSMITHING

Unit content

Knowledge and sector skills

Learning aim A: Understand roles and responsibilities in the blacksmith’s
workplace

A1l Roles and responsibilities

Learners will develop an understanding of the different roles and responsibilities relating to health
and safety in the blacksmith’s workplace and make connections between the roles.
e Health and Safety Executive (HSE):

o its legislative powers in the workplace

o roles and responsibilities of the:

- employer, e.g. with particular reference to their responsibilities to
the employee

- employee, e.g. with particular reference to their own safe working and
relationship to their employer

- public, e.g. who is responsible for the public’s safety in the blacksmithing
workshop or on site

- self-employed, e.g. how do the self-employed blacksmith’s responsibilities
differ from those of the employed?

A2 Health and safety legislation and relevant regulations
Learners will develop an understanding of how relevant UK legislation and regulations affect the
responsibilities of those working in the blacksmith’s workplace and how they influence health and
safety practices.
e Relevant legislation and regulations:

o Health and Safety at Work etc. Act 1974

o Provision and Use of Work Equipment Regulations (PUWER) 1998

o Control of Substances Hazardous to Health (COSHH) 2002

o workplace safety and welfare

o fire precautions

o first aid at work

o Reporting of Injuries, Diseases and Dangerous Occurrences Regulations
(RIDDOR) 2013

o electricity at work

o manual handling operations

o personal protective equipment (PPE)
o work and display screen equipment

o the Work at Height Regulations 2005.

Pearson BTEC Level 2 Technical Diploma in Blacksmithing - 13
Specification - Issue 3 - November 2019 © Pearson Education Limited 2019
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UNIT 1: HEALTH AND SAFETY IN BLACKSMITHING

Learning aim B: Explore the risks and hazards that occur when carrying
out blacksmithing practices

Learners will be able to recognise hazards, risks and the safety control measures that are required
as part of the blacksmith’s working practices such as forging, welding and fabricating and in the
context of relevant legislation and regulation.

B1 Identify hazards and risks in the blacksmith’s workplace

Office, e.g. use of VDU equipment, posture/ergonomics, lighting.

Blacksmithing workshop, e.g. clothing, behaviour, traps, noise, fume/gas, impact,
poison (ingestion, absorption), burns (heat, chemical), slips, trips, falls, electrocution,
fire, explosion, manual handling, contamination.

On site in public and private areas, e.g. clothing, behaviour, traps, noise, fume/gas,
impact, poison (ingestion, absorption), burns (heat, chemical), slips, trips, falls,
electrocution, fire, explosion, manual handling, contamination, working at height/depth,
public proximity/interference.

B2 Identify safety control measures and incident reporting

Training and supervision, e.g. induction process.

Work procedures, e.g. organised method of work.

Incident reporting, e.g. dangerous occurrences and whether they lead to injury or not.
PPE, e.g. use of PPE for welding, such as: eye shade, goggles, boots, overalls, helmet.

Guarding, maintaining a safe working distance from moving machine parts,
e.g. drill spindle guard.

Warning systems and emergency stops, e.g. fire alarm, power supply cut-off switch,
quick stop mechanism on machines.

Emergency procedures, e.g. fire evacuation procedure.

Fire control, e.g. extinguishers, housekeeping, explosive and flammable materials.
Noise attenuation, e.g. ear muffs, noise absorption panels in the ceiling.
Ultraviolet light, e.g. weld shade types and screens.

Electricity, e.g. voltage reduction in machines, residual current device (RCD),
portable appliance testing (PAT), CE marking.

Lifting equipment, e.g. safe working loads for lifting gear.
Working at height, e.g. when using scaffolds, ladders and lifts.
Use of materials and consumables, e.g. when handling, storing.

Ventilation and extraction systems, e.g. when welding (generating fumes),
forging (generating dust).

Notices and labelling (mandatory and advisory), e.g. mandatory eye protection PPE,
mandatory noise reduction PPE, emergency-exit notices, fire extinguishers.

14
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UNIT 1: HEALTH AND SAFETY IN BLACKSMITHING

Learning aim C: Demonstrate safe working practices in the workplace

C1 Carry out a risk assessment

Learners will recognise and understand the purpose of a method statement and carry out a risk
assessment for blacksmithing practices.

e Hazards, risks and controls for blacksmithing processes and equipment.

e Risk assessments: method of measuring the effectiveness of control measures for hazard
and risk.

e Method statement: a risk-management tool that describes methods of work; it gives
information such as contact details of client and site staff, work processes/job outlines,
staff responsibilities, lines of communication, site map, equipment, emergency procedures,
work certificates, COSHH data and relevant risk assessments, environmental issues and
their control, site access and egress.

C2 Working safely in work areas
Learners will apply safe working practices when carrying out practical activities such as forging,
welding, machining and grinding in workshop areas.
e Working safely:
o risk assessments — use completed risk assessments to inform activities/tasks
o use of appropriate PPE
o use of appropriate safe working practices when forging, welding and fabricating
o work type and methods to include forge work (e.g. forging, forming, cutting, joining),
welding (e.g. joining, cutting), fabrication (e.g. cutting, bending, joining) horse
handling (e.g. restraint, handling, leading, trotting)
o safe set up, use and shut down of tools and machinery

o following emergency procedures where appropriate, e.g. demonstrate awareness of
fire drill

o appropriate behaviours, e.g. take part in work induction and training, demonstrate
awareness of personal safety and the safety of others, effective and appropriate
communication with work colleagues, other professionals and the public.

Transferable skills

Communication

e Communicating effectively with responsible persons using written reporting procedures
and/or verbally.

e Understanding lines of communication.

Self-management and development

e Develop skills over time and become more aware of the working environment and
its hazards.

Working with others

e Work safely with others as an individual, within a group or as part of a team in
the workshop.
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Assessment criteria

Distinction

Learning aim A: Understand roles and responsibilities in the blacksmith’s workplace

A.P1 Outline key employer
and employee roles and
responsibilities with
reference to health and
safety requirements.

A.P2 Outline key points of
relevant health and

safety legislation and
regulations related to

blacksmithing practices.

A.M1 Explain the roles and
responsibilities with
reference to current
health and safety
legislation and
regulation.

A.D1 Analyse the powers of
the Health and Safety
Executive with regard to
roles and responsibilities
of the workforce,
hazards, accidents or
dangerous occurrences
in the workplace.

blacksmithing practices

Learning aim B: Explore the risks and hazards that occur when carrying out

B.P3 Identify the risks and
hazards that can occur
when carrying out
blacksmithing practices.

B.P4 Identify the safety
measures needed to
control risks and hazards
during blacksmithing

practices.

B.M2 Explain the effectiveness
of safety measures put
in place to control risks
and hazards during
blacksmithing practices.

B.D2 Analyse the effectiveness
of the safety measures
in place for risks and
hazards, justifying their
need, to ensure safe
blacksmithing practices.

Learning aim C: Demonstrate safe working practices in the workplace

C.P5 Produce a basic risk
assessment for specific
blacksmithing work,
ensuring safe working
practices.

C.P6 Carry out safe
blacksmithing working

practices.

C.M3 Produce a detailed risk
assessment when
carrying out specific
blacksmithing work,
ensuring appropriate
safety practices are
applied.

C.D3 Produce a
comprehensive risk
assessment for specific
blacksmithing work,
ensuring safe and
effective working
practices are applied.
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Essential information for assessment decisions

Learning aim A

For distinction standard, learners will:

demonstrate comprehensive understanding of the powers held by the Health and Safety
Executive (HSE) with reference to enforcement notices in the event of, for example
dangerous machinery, dangerous occurrence, accidents causing injury or death and the
legal ramifications of non-compliance by the workforce and others

compare and contrast the impact of the Health and Safety Executive (HSE) on different
blacksmithing roles and key responsibilities, e.g. employer, employee, general public
demonstrate a robust understanding of key UK legislation, regulations and the impact they
have on working practices

make relevant connections between workshop practices and health and safety
requirements with reference to specific blacksmithing work types and methods such as
welding, forging and cutting.

For merit standard, learners will:

demonstrate understanding of the powers held by the Health and Safety Executive (HSE),
with reference to the roles and responsibilities of employers, employees and the
general public

make connections between UK legislation, regulations and health and safety requirements
in the blacksmith’s place of work, e.g. workshop, studio

demonstrate understanding of health and safety requirements and workshop practices with
reference to methods such as welding, forging, and cutting.

For pass standard, learners will:

demonstrate basic understanding of the powers held by the Health and Safety Executive
(HSE) with reference to the roles and responsibilities of employers, employees and the
general public

outline relevant health and safety legislations and regulations with reference to working
practices and practical activities

outline health and safety requirements with reference to workshop methods such as
welding, forging, and cutting.

Learning aim B

For distinction standard, learners will:

demonstrate an in-depth understanding of the hazards and associated risks that can occur
during blacksmithing processes and practices

describe in detail the associated control measures such as induction processes,
organisation of work and appropriate use of PPE, to avoid accident and injury

compare and contrast the different control measures that are used during blacksmithing
processes and practices with reference to named types of measures and why and how
they are used

demonstrate comprehensive understanding of incident reporting when applying control
measures during blacksmithing practices

present work using comprehensive and well-selected examples to support findings.
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For merit standard, learners will:

describe hazards and associated risks with reference to examples of blacksmithing
processes and practices

describe in detail the importance and effectiveness of control measures and incident
reporting processes used to minimise risks, discussing the advantages and disadvantages
of applying different types of control measures

present work using detailed examples to support findings.

For pass standard, learners will:

outline hazards and the associated risks with reference to examples of blacksmithing
processes and practices

outline appropriate control measures and incident reporting processes used for limiting and
eliminating the risks associated with blacksmithing processes and practices

present work using examples to support findings.

Learning aim C

For distinction standard, learners will:

produce risk assessment(s) for a minimum of two blacksmithing processes and practices
from the following: forging, welding, fabricating and associated equipment, using correct
terminology

provide detailed information on the associated hazards and risks with regard to
selected blacksmithing processes and practices, giving suggested control measures,
justifying choices

work independently, applying safe working practice in all work areas.

For merit standard, learners will:

produce risk assessment(s) for a minimum of two blacksmithing processes and practices
from the following: forging, welding, fabricating and associated equipment, using correct
terminology describe associated hazards and risks and control measures

work with minimal assistance, using safe working practices in work areas.

For pass standard, learners will:

produce an appropriate risk assessment for specific practical blacksmithing process

and practice from the following: forging, welding, fabricating and associated equipment,
using correct terminology

outline the associated hazards and risks with regard to a practical blacksmithing process
and practice

work with some assistance, using safe working practices in work areas, e.g. demonstrating
correct use of correct PPE, safe set up, operation and shut down of equipment and good
housekeeping.
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Assessment activity

The summative assessment activity takes place after learners have completed their formative
development. The activity should be practical, be set in a realistic scenario and draw on learning
from the unit, including the transferable skills. You will need to give learners a set period of time
and number of hours in which to complete the activity. Section 6 gives information on setting
assignments and there is further information on our website.

A suggested structure for summative assessment is shown in the Unit summary section, along with
suitable forms of evidence. This is for illustrative purposes only and can therefore be adapted to
meet local needs or to assess across units where suitable opportunities exist. The information in the
Links to other units section will be helpful in identifying opportunities for assessment across units.

The following scenario could be used to produce the required evidence for this unit. Centres are
free to use comparable scenarios or other forms of evidence provided that they meet the
assessment requirements of the unit.

Suggested scenario

Your firm has a commission to remove, repair and replace some gates and railings at a stately
home run by English Heritage. During the repair process you are required to carry out welding
on some broken components. For this you need to complete a risk assessment.

If a retake is necessary, an alternative example must be used. The following is an
example of a retake assessment activity.

The scenario can be adjusted by changing the specified work type for the risk assessment.
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Further information for tutors and assessors

Delivery guidance

The following are examples of practical activities and workshops that tutors could use when
developing sector and transferable skills in the delivery of this unit. Wherever possible, practical
activities should be used to help learners develop both personal and sector skills in preparation for
the final assessment. These suggestions are not intended as a definitive guide to cover the full GLH
of the unit.

Introduction to unit

Unit overview and assessment plan.

The importance of health and safety in and around the blacksmith workshop.
Suggested time: about 1 hour.

Activity: Workshop questionnaire

General workshop inductions, workshop mapping of emergency exits, health and safety signage,
emergency evacuation procedures, emergency equipment, first aid, incident reporting, location of
risk assessments etc.

Suggested time: about 4 hours.

Activity: Hazard identification
General workshop walk through, noting hazards and control measures.
Suggested time: about 1 hour.

Activity: Health and safety workbook

Introduction to the Health and Safety at Work etc. Act - online research of HSE website and
completion of a workbook.

Suggested time: about 6 hours.

Activity: Practical health and safety

Workshop based and implemented at appropriate times during the delivery of workshop units -
process, technique, materials and safe set up and shut down of machinery, individual and team
working, housekeeping.

Suggested time: about 12 hours.

Activity: Method statement and risk assessments

Introduction to risk assessments followed by a group activity of writing method statements and
risk assessments.

Suggested time: about 2 hours.
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Essential resources

For this unit, learners will need access to:
health and safety PPE
e workshops and work areas.

Links to other units

This unit has strong links to:

Unit 2:
Unit 3:
Unit 4:
Unit 5:
Unit 6:
Unit 7:
Unit 8:
Unit 9:

Metallurgy and Heat Treatment

Forging Processes

Welding and Thermal Cutting Processes
Freehand and Technical Drawing
Fabrication Techniques

Forge Work Construction Techniques
Horse Biology and Handling

Research, Design and Make Blacksmith Products.

Employer involvement

BTEC LEVEL 2 TECHNICALS

UNIT 1: HEALTH AND SAFETY IN BLACKSMITHING

This unit would benefit from employer involvement in the form of:

e guest speakers

e workplace visits.
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Unit 2: Metallurgy and Heat Treatment

Level: 2

Unit type: Mandatory
Assessment type: Internal
Guided learning hours: 45

Unit in brief

Learners will develop the skills and knowledge needed to be able to understand the production and
properties of ferrous materials to effectively heat-treat forgings and tools in plain carbon steels.

Unit introduction

Blacksmiths are the only craftspeople that commonly make tools both for their own use and for
other industries. This means that they need a working understanding of ferrous metallurgy and
effective heat-treatment methods.

In this unit, you will learn about iron and steel. You will investigate ferrous metal properties, as
related to the plain carbon steel phase diagrams, to support a better understanding of the effects
of work and heat on the metals. You will learn how to recognise faults and carry out and use forge
processes, hand tools and equipment safely. You will apply effective heat treatments to produce
fit-for-purpose blacksmith hand tools.

You will be given the opportunity to understand and practise forging and heat-treatment processes
to produce hand tools as commonly used in the blacksmith industry.

On completion of this unit, you will have the knowledge and experience needed to enter a working
forge and confidently produce specialist hand tooling. You will be able to apply your skills to job
roles in the blacksmithing sector such as blacksmith, general metalworker, welder/fabricator

and farrier.

Learning aims

In this unit you will:

A Understand iron and steel metallurgy for effective forging process and heat treatments
B Understand heat treatments for iron and plain carbon steels

C Produce forge tools with appropriate heat treatment.
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Unit summary

Learning aim

BTEC LEVEL 2 TECHNICALS

Key teaching areas

Summary of suggested
assessment evidence

A Understand iron and steel
metallurgy for effective
forging process and heat
treatments

Al
A2

Properties of materials

Plain carbon steel phase
diagram

B Understand heat treatments
for iron and plain carbon
steels

B1 Test methods and
applications for iron and

plain carbon steel

Effects of work, heating,
cooling, carbon and oxygen
on iron and steel

Understand heat
treatments of plain carbon
steel and their purpose

B2

B3

Learners will produce worksheets
outlining the carbon phase
diagram, material properties,
test methods and appropriate
heat treatments as applied to
materials and toolmaking.
Responses to questions during
a question and answer session
between the tutor and learners,
to ascertain underpinning
knowledge.

C Produce forge tools with
appropriate heat treatment

C1 Understand tool design

requirements

Tools and equipment for
making blacksmithing tools
Safely produce tools by
forging with appropriate
heat treatment

Cc2

C3

Portfolio of practical evidence,
including photographs.

Observation of practical heat
treatment and tool production.

Reports on and records of
investigations.

Worksheets to show evidence of
heat treatment and toolmaking.
Responses to questions during

a questions and answer session
between the tutor and learners,
to ascertain underpinning
knowledge.

Sector skills

Key teaching areas in this unit include:

Knowledge

Transferable
skills/behaviours

e Safe use of machinery and
tools in the workshop

e Use of appropriate PPE
e Safe work process

e Heat treatment

e Toolmaking

e Metallurgy
e Tool types
e Heat treating iron and steel

e Communication

e Developing practical and
technical skills

e Problem solving
e Working with others
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Unit content

Knowledge and sector skills

Learning aim A: Understand iron and steel metallurgy for effective
forging process and heat treatments

A1l Properties of materials

Learners will understand the general properties of materials with reference to iron and steel.

e Iron and steel properties:

[o]

o

[o]

[o]

[o]

malleability — ability to be hammered, pressed or rolled into shape

ductility — ability to be drawn or pulled into shape

hardness - ability to resist indentation or scratching

toughness - ability to resist load without fracture

strength - ability to resist force before deforming

compression — squeezing force

tension — bending or pulling force

elasticity - ability to absorb force and return to its original shape up to its elastic limit
elastic limit - the point at which an elastic material become permanently deformed
plasticity — the ability to be easily shaped or moulded.

e Common iron and steel alloying elements:

o

[0}

common alloying elements:
- carbon

- chromium

- vanadium

- tungsten

- nickel

- molybdenum

Effects of common alloying elements on defined iron and steel properties:
- hardness

- toughness

- corrosion

— malleability

- ductility.

A2 Plain carbon steel phase diagram

Learners will develop an understanding of how iron and steel change with temperature and carbon
content, using a plain carbon steel phase diagram between 0%-1.7% carbon.

e Difference between state and form:

[0}

[o]

o

[0}

[o]

solid

liquid

gas

plasma

allotropic at critical or transformation temperatures.

e Types of iron/steel atomic and microstructures:

[o]

o

[o]

[o]

o

[o]

iron (ferrite)

carbon

iron carbide(cementite)
pearlite

austenite

martensite.
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o Difference between face-centred cubic lattice and body-centred cubic lattice in relation to
ferrite and austenite.
e The effects of carbon on iron:
o eutectic ranges (hypoeutectic range, eutectic point, hypereutectic range)
o melting points
o critical/transformation temperature ranges

o critical/transformation temperatures, i.e. upper and lower temperatures related to
microstructure and carbon content

o the effects of carbon on ferrite/austenite phases and temperatures.

Learning aim B: Understand heat treatments for iron and
plain carbon steels

Bl Test methods and applications for iron and plain carbon steel
Learners will understand the appropriate test methods for types of iron and steel, e.g. iron,
mild steel, medium carbon steel, high carbon steel.
e Workshop test methods:
o spark test - recognition of spark trails to evaluate indicative carbon content

o ring sound - change of pitch indicative of relative hardness when compared with
known samples

o nick break test - visual of internal grain structure
o examination of grain type (annealed grain, normalised grain, giant grain growth
o hardness tests, e.g. Brinell/Rockwell, scratch test.

e How percentage of carbon content affects the working properties of iron/steel in relation
to, e.g. hardness, toughness, elasticity, melting points, ductility, malleability strength -
types of iron/plain carbon steel (iron/low carbon steel/medium carbon steel/ high carbon
steel) and examples of common usage, e.g. rivets, general fabrications, springs, wear
resistance, impact tools, cutting tools.

B2 Effects of work, heating, cooling, carbon and oxygen on iron and steel
e Effects of heating and cooling on grain size, microstructure and composition,
e.g. normalising, annealing, hardening, tempering:
o quenching media (brine, water, oil, air, thermal insulators)
o relative speed of quench and its effects.
o Effects of rate of flow and volume of liquid.
e Heating and cooling in relation to its microstructure, time and temperature,
e.g. hardening, tempering, annealing, re-crystallisation, giant grain growth, normalising.
e Hot and cold working, (hammering, bending, twisting, dishing, punching, upsetting,
fullering), e.g. grain deformation, work hardening, stress cracking, sectional changes.
e Carbon and oxygen, e.g. de-carburisation/oxidation/burning/carburisation (cementation).
e Recognition of faults within the metal structure and their causes, e.g. shakes, inclusions,

oxidation, fold flaws, irregular/incomplete heat treatment, irregular/
distorted grain structure.
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B3 Understand heat treatments of plain carbon steel and their purpose
e Annealing, e.g. softening for cold work, cutting, machining, and stress relieving.
e Normalising, e.g. stress relieving, restoring normal grain size and physical properties.
e Hardening, e.g. increasing elasticity and/or hardness.
e Tempering, e.g. stress relieving hardened materials.
e Cementation method (case hardening), e.g. increasing surface carbon content of iron or
low carbon steels (wear resistance).
e Quenching/cooling media and application methods:
o brine - fast quench for maximum hardness
o water - hard quench used for most hardening (less stressful than brine)
o oils — various grades used to balance toughness and hardness
o air — used to restore normal grain size, structure and hardness

o thermal insulation materials, e.g. slaked lime, wood ash, sand, vermiculite granules,
thermal blankets - used to slow cooling to fully remove stress or change grain size to
allow for cold working of hard materials

o temperature-controlled furnaces or ovens - as for thermal insulation materials but
more controllable and predictable.

e Understand the effects of section size (surface area to volume ratio), carbon content of
steel, quench media type, rate of flow and volume of quench media with relation to the
effectiveness of quench.

e Recognition methods used to measure critical/transformation and tempering temperature,
e.g. heat colour, use of magnet, pyrometer.
e Heat treatment faults:
o crack types, e.g. water line, oxygen, shrinkage, burn
o burns
o flaws, e.g. bends, distortion.
e Uneven or incorrect heat treatment:

o appropriate simple workshop tests for effective heat treatment:
- file (scratch test) the sample to ascertain relative hardness/toughness
- Does the tool distort, blunt or crack during test use?
- visual, e.g. examine for burns, cracks and flaws.

Learning aim C: Produce forge tools with appropriate heat treatment

C1 Understand tool design requirements
e Rodded and handheld tools, e.g. hammers, tongs, punches, top and bottom tools, chisels.
e Hammers, e.g. cross/straight peen, flat face, ball peen, ball face, leaf, sledge, hand.
e Hot punches, e.g. taper, parallel, slot, slitter, round, oval, square, oblong.
e Chisel types, i.e. cold, hot, curved, straight.
e Tong varieties, such as:

o fire tongs

o anvil tongs

o pliers

o open mouth

o close mouth.
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Tong bit types and their common uses, such as:

o flat (holding, flat bar or plate)

o round/hollow (holding round sections)

o square/diamond (holding/gripping square sections)

o side (holding the material at a point along its length)

o bolt (holding a material with an upset end)

o scroll (adjusting scrolls)

o bow (closing collars and/or forming scrolls)

o lugged (for holding larger sections).

Appropriate heat treatments relating to being fit for purpose as applied to production

process requirements, end use and material type.

Use of material data sheets to inform material choice - material working characteristics, heat
treatment, health and safety information (Control of Substances Hazardous to Health) (COSHH)).

Materials as appropriate, e.g. iron, low carbon steel, medium carbon steels, high carbon steel.

C2 Tools and equipment for making blacksmithing tools

Hand tools such as:
o tongs

o hammers

o punches

o chisels

o top and bottom tools (rodded or spring).
Equipment such as:
o forge hearth

o anvil

o leg vice

o power hammer
o press

o swage block.

C3 Safely produce tools by forging with appropriate heat treatment

Tools, e.g.:

o hot chisel

o cold chisel

o handheld hot punch, e.g. round taper, square taper
o centre punch

o rodded top tool

o bolster plate

o drift

o tongs, e.g. flat bits, hollow bits, scroll pliers.
Heat treatments, e.qg.:

o annealing

o hormalising

o hardening

o tempering

o case hardening.

Materials, e.g.:

o mild steel

o medium carbon steel, e.g. EN9

o high carbon steel.
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Transferable skills

Communication

e Written reporting on heat treatment and metal type tests.
Developing practical and technical skills

e Developing toolmaking and heat treatment skills and knowledge.
Problem solving

e Analysing metal and heat treatment test faults.

e Using design skills to make tools.

Working with others

e Safe working in a workshop environment.
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Assessment criteria
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Distinction

heat treatments

Learning aim A: Understand iron and steel metallurgy for effective forging process and

A.P1 Describe the properties
of iron and steel,
common alloying
elements and their
effects.

A.P2 Describe the areas of
the plain carbon steel
phase diagram and the
microstructure of iron
and steel.

A.M1 Explain the effects of

temperature and alloying
elements on the properties
and microstructure of iron
and steel, with reference
to a specified tool and the
plain carbon steel phase
diagram.

plain carbon steels

Learning aim B: Understand heat treatments for iron and

B.P3 Describe appropriate
workshop test methods
when investigating iron
and plain carbon steel.

B.P4 Describe the effects of
work, heating, cooling,
carbon and oxygen on
the microstructure of
iron and steel.

B.P5 Describe appropriate
heat treatments for
plain carbon steel.

B.M2 Explain how the effects

of work, heating, cooling,
carbon and oxygen may
influence th