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Foreword

Welcome to the sample of portfolio guidance extracts for Phase One Principal
Learning subjects. We are delighted to continue to add to the range of support
materials Edexcel has on offer to further support Consortia in maximising
their Principal Learning performance. For our full range of information and
guidance across administration, delivery and assessment support please see
our website www.edexcel.com/diploma, or contact the DAB delivery team
to access our range or training and support.

Purpose

The purpose of these materials is to help practitioners understand the requirements of the Principal Learning
unit assessment through review and commentary on extracts of learner work. We have used a selection of
learner evidence across a range of learner performance to help improve understanding of how to maximise
performance.

This material has been selected and commented on by our Senior Moderation team after the first year
of reviewing and setting the standards on the initial cohort of learners. Please ensure to read all of the
commentary available as this aims to show how the extracted evidence used is relevant for that mark band
and, where possible, what might make it suitable for the other bands.

If you have any feedback or comments regarding these materials, or any of our Diploma services, please
contact diplomaops@edexcel.com. Alternatively for further discussion or questions around standards or
Principal Learning specifications please use our Ask The Expert service, via our website, for a direct response
from our Senior team within 2 working days.

Using these materials

The basic principle when awarding marks against the relevant mark grids is that it is ‘best fit’. It is not a hurdle
approach. Marks may be awarded from the next band if one or more of the items within the marking criteria
have been met. With this in mind it is essential when reviewing the enclosed commentaries that you read the
comments across all 3 of the marks bands.

All marks awarded on the enclosed sample assignments are for “Marking Grid A” only. The awarding of marks for
“Mark Grid B”, which is ephemeral, has not been commented on or included in the overall marks awarded.

This work is indicative only, not all learners will approach their assignments in the same way. Similarly, they
will not necessarily present their evidence in the same format.

Important note!

The evidence contained within these pages has been extracted from a variety of
completed portfolios and not all of the learner’s evidence has therefore been included.
These extracts are not designed to show you how much work to produce but show
different types of evidence that could contribute to a learner’s final work.
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Your Training & Support from Edexcel

Edexcel offers a wide range of support and training to support you in the delivery of Principal Learning,
managing your consortium, as well as all other Diploma components.

Training

Our training events are an ideal opportunity for you to understand the qualification requirements, share
experience and learn from emerging practice. The sessions are designed to be practical, stimulating and
informative, and are developed each year to reflect the evolving needs of practitioners.

Previewing the Diploma events are Line of Learning specific and designed for practitioners who will be
delivering the Principal Learning for the first time, Local authority advisors and Diploma advisors.

Delivery and assessment events cover all of our lines of Principal Learning and are focused on approaches
to planning for assessment, writing assignments and assessing learner work.

Developing assignments and assessing learners events cover all of our lines of Principal Learning and will
review tutor support materials and will look at developing assignments as well as standardisation exercises.

Online training is an ideal opportunity for you to participate in training without leaving your centre. These
events are short in duration, stimulating in content and designed to answer a training need identified by
practitioners.

Consortium-based training is for any consortium or group of consortia, working together, who wishes to
access our off-the-shelf training, delivered at a time and place of your choice. There is also the option
to customise the events to suit your own individual requirements. These events are aimed at consortium
managers, assessors and practitioners - in fact, your whole Diploma team!

To book or search for an event visit www.edexcel.com/training if you are an Edexcel Online user. If you
are not an Edexcel Online user email your request to trainingbookings@edexcel.com so our training team
can process the booking for you.

Alternatively, call 0844 576 0028 for further details and book your place.

Diploma Delivery Pack
Your Diploma Delivery Pack is an essential administrative support tool for your Consortium. It also contains
important information for your exams office, your teachers and tutors! For example it includes:

Administration, procedures and delivery options and requirements

ASL cross sector model and sector specific model

Introduction to Diploma planning and roles

36 example Delivery Plans across Levels 1 & 2 for Phase | & Il Diplomas
CD-ROM access with practical guidance and useful links

These are available through your local training events or via your DAB Centre Support Officer.

Contact us about this Diploma Sample Portfolio
If you have ideas, comments or suggestions on what went well and what can be improved, please email
diplomaops@edexcel.com or call your DAB Centre Support Officer (CSO) on 0844 576 0028.
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LO1 Examples

Focus

Know about the structure and their effects on the mechanical properties of engineering materials

Towa “ UAMIJ’?

Band L1

: 51«) Cyng/g/@w( La/éﬁioe %WVV(TM aqe Aoy
@wg have  adspted a  certain  Soruabon
lin a. Wm/{yyyoﬁ/( . ‘rLe, M hAiin v funes

T ol loh b e B cemtbred
cwhic { Eé(/) s Frer cengred  acdeic ( Fea)
ol Hex Aoted  pachagl (Hcp),
Bow B A duyee © g dece  clichies

an-e Ung ul’ »
U Cach oy op e cwbe ke ctd
Lovmat con ax kaK as . an  afom n He
ey <enkie, Theca  clancchure 15 found
i He el % bungston , for Cxampls
ot s /used, o tle Magabre o
M . /

AL an afor m  He cenbée o3 He

W amdd L‘//(/\re” are e/xwa/{Q el P

e wgg// (n  Fhe i J@W@a. /
Hedigonally cdomed prkat  cedls

7E LWA/%A}"V\ There U% A ceatyl

aline 2 ‘b Sorrmakion Ghovrs ot \

0l
ST

Face - Cf/l’vaﬁo( L_,,/
nhai ) Ased

Mark Band 1

The learner has described each
of the structures required
and the effect on mechanical
properties for both metals and
polymers. Full marks can be
awarded from this mark band.

Mark Band 2

The evidence also shows the
effect on electrical properties for
both types of materials therefore
both marks from this mark band
can be awarded.

Mark Band 3

There is reference to thermal
properties and the effect on
metals is described, however
the description about thermal
properties and polymers lacks
technical reasoning and therefore
the response can only attract one
mark from this mark band.

J

ENG / Level 3/ Unit 3

Diploma Portfolio Extracts ' 5 '



N

LO1 Examples continued

Ao &M; o HCF il A Jo@ V‘/W-%MJL&M

. trtnimm.

ol be ool Gor the a(fmwbdp ¢

ol Sod example fsm soted  materia
wibh a Re ¢ Serneckuye  ore Shon
The Rcc ragesal T Gondt M
wodd ke shiindess  steel.  The WP

og . the  marerat Sectue o Eag

ard  propetie o5 ot b Cnereaces

n"Lz W and tersihe S/QK/L\,?(H‘ Aoz
, Fe s Aot conkent,

TLA/; pahasial o deczx
L 5 ) Ak aool  hosdlpne
;W v o MW%}L% lred o
Suprot  i¥ Sor He  pmansgacbucs  op fhis ped
tle szp—a(mc/{f )—%‘A«M’M s hew brotle
mapeiial  Hak G esck Aegermation
sz Skedd pwvtvéeg f:[\,vj,,,

FCC ol WFW{; tle Copper pt,,eo.

Anictile and.

HCFP coudA W Qple, becare
rratcetvals sunch as CeFanivra %/4;\/
W\/Vrv(/Q/ :

c/> A W T L\/WJ% e  Sov e
ng/L M% prijetlone . Hugh  Abnsors
P,é%ﬁ& This  pateriad hns =
w\z/(/rh«? fa&wf" 7 135 e
high — tewmide Sengtl,

A hos 2

Mark Band 1

The learner has described each
of the structures required
and the effect on mechanical
properties for both metals and
polymers. Full marks can be
awarded from this mark band.

Mark Band 2

The evidence also shows the
effect on electrical properties for
both types of materials therefore
both marks from this mark band
can be awarded.

Mark Band 3

There is reference to thermal
properties and the effect on
metals is described, however
the description about thermal
properties and polymers lacks
technical reasoning and therefore
the response can only attract one
mark from this mark band.
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LO1 Examples continued
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Mark Band 1

The learner has described each
of the structures required
and the effect on mechanical
properties for both metals and
polymers. Full marks can be
awarded from this mark band.

Mark Band 2

The evidence also shows the
effect on electrical properties for
both types of materials therefore
both marks from this mark band
can be awarded.

Mark Band 3

There is reference to thermal
properties and the effect on
metals is described, however
the description about thermal
properties and polymers lacks
technical reasoning and therefore
the response can only attract one
mark from this mark band.
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LO1 Examples continued
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LO1 Examples continued

Mark Band 1

The learner has described each
of the structures required
and the effect on mechanical
properties for both metals and
polymers. Full marks can be
awarded from this mark band.

Mark Band 2

The evidence also shows the
effect on electrical properties for
both types of materials therefore
both marks from this mark band
can be awarded.

Mark Band 3

There is reference to thermal
properties and the effect on
metals is described, however
the description about thermal
properties and polymers lacks
technical reasoning and therefore
the response can only attract one
mark from this mark band.
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LO2.1 Examples

Focus
Forms of supply and applications
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Mark Band 1

The learner has been given
products that metals, polymers
and composites would be made
from and not the actual specific
material. This focus requires that
they are given these, however
the work produced describes a
form of supply and application
for each and so marks can be
awarded from this mark band.
The term ‘plate’ as a form of
supply for a composite may be
a little inaccurate.

Mark Band 2

The properties for each material
have been described. Some
statements may show a lack of
detailed knowledge about
materials and their properties.
Full marks can be awarded from
this mark band.

Mark Band 3

Some justification has been given
for a polymer and a composite
however whist the justification
of the use of stainless steel is
correct the application is not
appropriate. To improve the mark
better justifications are required.
This restricts marks from this
mark band.

Diploma Portfolio Extracts

10

ENG / Level 3/ Unit 3




LO2.1 Examples continued

Mark Band 1

The learner has been given
products that metals, polymers
and composites would be made
from and not the actual specific
material. This focus requires that
they are given these, however
the work produced describes a
form of supply and application
for each and so marks can be
awarded from this mark band.
The term ‘plate’ as a form of
supply for a composite may be
a little inaccurate.

Mark Band 2

The properties for each material
have been described. Some
statements may show a lack of
detailed knowledge about
materials and their properties.
Full marks can be awarded from
this mark band.

Mark Band 3

Some justification has been given
for a polymer and a composite
however whist the justification
of the use of stainless steel is
correct the application is not
appropriate. To improve the mark
better justifications are required.
This restricts marks from this
mark band.
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LO2.2 Examples

Focus
Information sources and material selection

Unit 3: Selecting and Application of Engineering Materials
Assessment for 1.0O.2.2

Band 1 )
http://www.azom.com/Details.asp?ArticlelD=1446

The site www.azom.com had information about aluminium. Aluminium has a weight
of 2.7 g/em’. Aluminium is highly corrosion resistant, helped by its protective oxide
coating, and is a non- toxic metal that makes it suitable for food stuffs as there is a
very small risk of it reacting with food. Aluminium is also renown for generally being
an excellent heat anid electrical conductor and, in weight comparison, it is almost
twice as good a conductor as copper. The heat exchanger could also benefit from the
materials ductility, density and low melting point.

Aluminium is ductile and has 2 low melting point and density \

Band 2

http://www.matweb.com/search/DataSheet. aspx?MatGUID=93a9f5357c084aa58b7cc
6a7al6ad96a

I have researched Iron based alloy on www.matweb.com and found that the Incoloy
alloy 907 possesses the properties to be a successfully solution. The Incoloy alloy has
excellent strength at high temperatures, resulting in a melting point of 1335-1400°C
and a good strength to weight ratio. The thermal conductivity of the Incoloy alloy 907
is 14.8 W/m-k which is within the requirement of the heat exchanger. This material
does not react with foodstuffs; the end product (heat exchanger) will come into
contact with food so this is a crucial piece of information and a main reason for the
choosing this material.

%
Band 3
Finding the material was difficult as the search engine Google had many unsuccessful
results for my searches. Thankfully I was able to find the two sites I used and was
able to use the information to build strong evidence for using the highlighted
materials in the solution. Matweb gave the information in a clear table-like format that

. made'the information easy to manipulate. The azom sites information was also easy to

use as it used sub headings to split the information. The data I needed was all
available on both sites and the depth of the information was shown with precise
figures on matweb but azom site had more facts and fewer figures to back up 1ts
information.

Thomas ¥l

Material Assessment

Mark Band 1

Again an information source
should be given and not chosen
by the learner. The task includes
a source of information but
unfortunately this was not used.
Material has been selected for
the given purpose. It is however
appropriate to award full marks
from this mark band.

Mark Band 2

A further information source
has been used to select and
verify the choice of material.
Full marks can be awarded from
this mark band. Copies of the
information sources used have
been included.

Mark Band 3

The justification has concentrated
on comparing the two sources
needed so this work can be
awarded full marks from this
mark band.

Diploma Portfolio Extracts
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LO2.2 Examples continued

"+ Aluminium - Advantages and Properties of Aluminium
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Search AZoM

Request Quoie

News Articles AZojomo Journal Podeasts Videos

EK

mazing Solutions?

Events Courses Jobs

Classifieds

Aluminium -~ 'Advantages and Properties of
Aluminium

Topics Covered

Backaground

Light Weight

Corrosion Resistance

Electrical and Thermal Conductivity
Reflectivity

Ductitity

Impermeable and Odourless
Recyclability

PARTICLE
SizE
AHAlYSiS

Background

Physically, chemically and mechanically aluminium is a
metal like steel, brass, copper, zinc, lead or titanium. It
can be melted, cast, formed and machined much like
these metals and it conducts electric current. In fact often
the same equipment and fabrication methods are used as
for steel,

Light Weight

Aluminium is a very light metal with a specific weight of
2.7 g/om?, about a third that of steel, For example, the
use of alliminium in vehicles reduces dead-weight and
energy cbnsumption while increasing load capacity, Its
strength can be adapted ta the application required by
modifying the composition of its alloys.

Corrosion Resistance

Aluminium naturally generates a protective oxide coating

and is highly corrosion resistant. Different types of
surface treatment such as anodising, painting or
lacquering can further improve this property. Itis
particuiarly useful for applications where protection and,
conservation are required. )

HEAT TREATMENTS AR
WETAL JURINE

reguilrzmen

Electricat and Thermal Conductivity

Aluminium is an excellent heat and electricity conductor

and in relation to its weight is almost twice as good a

| _conductor as copper. This has made aluminium the most
commoniy used mat rial in major power transmission

lines. /
INSACO ’
Reflectivity

Aluminium is a good reflector of yisible light as well as
heat, and that together with jts low weight, makes it an
ideal material for reflectors in, for example, light fittings
or rescue blankets,

i waws
http://www.azom. com/DetaxIs asn?ArucleID—1446

View Properties
Email / Share
Key Suppliers

Metallurg
Aluminiurm

Metallurg
Aluminium - North

America

Metallurg
Aluminium - South &
Central America

Introduction to
Materials Science
& Engineering
5-9 Oct 2009
5 UNIVERSITY OF

Goodfellow Mg

{Gearch orteatenais |
Buy Aluminium T
From Goodfellow ( %
Hadco Metal - i,
Stockists of .
Aluminum, Steinless ~ ZE2tASIZEr
Steel and Magnesium Nana Series

Key Services

European Aluminium
Association

Key Experts
Daniel Liang

Books ASM

Aluminum Alloy
Castings: Properties,
Processes, and
Applications

Aluminum Extrusion
Technology.

Aluminum: Properties
and Physical
Metaliurgy

ASM Handbook

Volume 02: Properties
and Selection:

Nonferroys Alloys and -

Special-Purpose
Materials

ASM Handbook
Volume 138
Corrosjon: Materials

aherial ASSehsment

» Reg

10/05/00%

Mark Band 1

Again an information source
should be given and not chosen
by the learner. The task includes
a source of information but
unfortunately this was not used.
Material has been selected for
the given purpose. It is however
appropriate to award full marks
from this mark band.

Mark Band 2

A further information source
has been used to select and
verify the choice of material.
Full marks can be awarded from
this mark band. Copies of the
information sources used have
been included.

Mark Band 3

The justification has concentrated
on comparing the two sources
needed so this work can be
awarded full marks from this
mark band.

ENG / Level 3/ Unit 3
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LO2.2 Examples continued

Aluminium - Advantages and Properties of Aluminium

Ductility

Alyminium is ductile and has a low melting point and
density. In a moiten condition it can be processed in a
number of ways. Its ductility allows products of
aluminium to be basically formed close to the end of the
product’s design.

Impermeable and Odourless

Aluminium foil, even when it is rolled to only 0.007 mm
thickness, is still completely impermeable andilets neither
light aroma nor taste substances out. Moi?eovéi" the
metal itself is non-toxic and releases no aroma or taste
substances which ma it ideat for packaging sensitive

products such as food or pharmaceuticals.

Recyclability

Aluminium is 100 percent recyclable with no downgrading
of its qualities. The re-melting of aluminium requires little +
energy: only about 5 percent of the energy required to
produce the primary metal initially is needed in the
recycling process.

Source: European Aluminium Association

For more information on this source please visit European Aluminium
Association.

Date Added: Jua 4, 2002

Search AZoM Articles

CTHE TECHNIC

Glass aad Cercem

ASM Special
Handbook: Aluminum
and Aluminum Alloys

Corrosion of Aluminum
and Aluminum Alloys

Friction Stir Welding
and Processing

Metallurgy for the
Non-Metallurgist

Parametric Analyses of
High-Temperature
Data for Aluminum
Alloys

§
Bocks Elsevier

Light Afjoys, 4th
Edition - From

Traditional Alloys to
Nanocrystals

Books Taylor &
Francis

luminum Recycli

A Top

Back One

Page 2 of 2

Other AZoNetwork Sites | AZoNano.com | AZoBuild.com] AZoOptics.com | AZoCl

h.com | News-Medical.Net | Partners - Eng-Tips,com

version 2.0 - AZoM™ - The A to Z of Materials and AZojomo - The "AZo Journal of Materials Online”...AZoM™.com Pty.Ltd

Copyright © 2000-2009
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Material  AsSesSpmeny

10/05 /00

Mark Band 1

Again an information source
should be given and not chosen
by the learner. The task includes
a source of information but
unfortunately this was not used.
Material has been selected for
the given purpose. It is however
appropriate to award full marks
from this mark band.

Mark Band 2

A further information source
has been used to select and
verify the choice of material.
Full marks can be awarded from
this mark band. Copies of the
information sources used have
been included.

Mark Band 3

The justification has concentrated
on comparing the two sources
needed so this work can be
awarded full marks from this
mark band.

Diploma Portfolio Extracts
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Special Metals INCOLOY® Alloy 907

Searches: Advanced ] Category | Property | Metals | Trade Name | Manufacturer | Recently Viewed Materials

WATERIAL PROPERTY BATA

LO2.2 Examples continued

Page 1 of 2

Advertise with Matweb!

Data sheets for over 69,000 metals, plastics, ceramics, and composites.

HOME ¢ SEARCH * TOOLS + SUPPLIERS = FOLDERS » ABOUTUS ¢ FAQ » LOGIN

Special Metals INCOLOY® Alloy 907

Categories: Metal; Superalloy; iron Base

Material
Notes:

A nickel-iron-cobalt alloy with additions of niobium and titanium for precipitation hardening. It has the low
coefficient of expansion and high strength of INCOLOY alloy 903 but with improved notch-rupture properties at

elevated temperatures. Used for components of gas turbines including seals, shafts, and casings. Standard
product forms are round, flats, forging stock, extruded section, and wire. R

Data provided by the manufacturer, Special Metals.

Key Words: UNS N19907
Click here to view all available suppliers for this material.

Vendors:

Please

here if you are a supplier and would like information on how to add your listing to this material.

5,? rinter friendly version %.QQ‘!‘{"!Q.E‘?.H_S._PDE Download 1o Excel (requires Excel and Windows)
B Expart data to your CAD/EEA program

Addto Falder; [ | My Foider 58 0/0

Physical Properties Metric English Comments
Density 8.33 glcc 0.301 Ibfin®
Mechanical Properties Metric English Comments
Tensile Strength, Ultimate 1140 MPa 165000 psi Precipitation Hardened prior to test
@Temperature 550 °C @Temperature 1020 “F
1350 MPa T95000 psi Precipitation Hardened. Value at room
temperature.
Tensile Strength, Yield 970 MPa 141000 psi Prec\ipitation Hardened prior to test; 0.2% offset
@Temperature 550 *C @Temperature 1020 °F
1100 MPa 160000 psi Precipitation Hardened. Value at room
temperature; 0.2% offset.
Elongation at Break 10.0 % 10.0 % Precipitation Hardened
10.0% 10.0 % Precipitation Hardened prior to test.
@Temperature 550 °C @Temperature 1020 °F
Electrical Properiies Metric English Comments
Electrical Resistivity 0.0000897 ohm-cm 0.0000697 ohm-cm
Curie Temperature 427.5°C 801.5 °F Range is 400-455°C
Thermal Properties Metric English Comments
CTE, linear 7.70 ym/m-"C 4.28 pinfin-°F
@Temperature 20.0 - 427 °C @Temperature 68.0 - 801 °F
Specific Heat Capacity 0.431 J/g-°C 0.103 BTU/Ib-°F
IThermal Conductivity 14.8 Wim-K 103 BTU-in/hr-ft>-°F '
lMelting Point 1335 - 1400 °C 2435 - 2550 °F j
Solidus 1335°C 2435°F
Liquidus 1400 °C 2550 °F
Material Components Metric English Comments
Properties
Aluminum, Al 0.030 % 0.030 %
Cobalt, Go 13.0% 13.0%
Iron, Fe 42.0% 420%
Nickel, Ni 38.0% 380%
Niobium, Nb (Columbium, 470% 470 %
Cb)
Silicon, Si 015% 0.15%
Titanium, Ti 1.50 % 1.80 %

Theomes g

Makerial  ASSeErment

hittne I ananar matueh anmlcanrah MictaQhant canoOR Lo T TTN—OY ALY ETANOA 801 T

10/{\:“

Mark Band 1

Again an information source
should be given and not chosen
by the learner. The task includes
a source of information but
unfortunately this was not used.
Material has been selected for
the given purpose. It is however
appropriate to award full marks
from this mark band.

Mark Band 2

A further information source
has been used to select and
verify the choice of material.
Full marks can be awarded from
this mark band. Copies of the
information sources used have
been included.

Mark Band 3

The justification has concentrated
on comparing the two sources
needed so this work can be
awarded full marks from this
mark band.

ENG / Level 3/ Unit 3
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LO2.2 Examples continued

Special Metals INCOLOY® Alloy 907 Page 2 of 2

Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information i a consistant format. Users
requiring more precise data for scientific or engineering catculations can click on the property value to see the original value as well as raw conversions to equivalent
unils. We advise that you only use the original value or one of its raw conversions jn your calculations to minimize rounding efror. We also ask that you refer to
MatWeb's disclaimer and terms of use regarding this information. Click here to view all the property vaiues for this datasheet as they were criginally entered into
WatWweb.

’
Users viewing this material also viewed the following:
Special Metals INCOLOY® Alloy 903
Special Metals INCOLOY® Alloy 909
Special Metals INCOLOY® Alloy 925
Special Metals INCOLOY® Alloy MA 956
Special Metals NI-SPAN-C™ Alloy 902

NINC85 /17428

) QUICKPARTS|

Subscribe to Premium Services .
Ad d - C ition = Property - Material Type - Manufacturer + Trade Name - UNS Number
Other Links; Advertising « Submit Data » Database Licensing + Web Design & Hosting « Trade Publications
Supplier List + Unit Converter + Reference « News - Links « Help » ContactUs » Site Map « FAQ + Home

? Please contact us at

Please read our License Agreement regardmg materizls data and our Privacy Policy. Q i or about
.com. We yaur input.

The contents of this web site, the MatWeb logo, and "MatWeb" are Copyright 1896-2009 by Automation Creaﬂons Inc. MalWeb is intended for personal non-
commercial use. The contents, results, and technical data from this site may not be repl d either N or without
perrnission from Automation Creations, Inc. .

Mateyiadl ASessment -

a/s
httn://www.matweh an/cpnrnhmnfthanf eIt T ~NEEAEr B4 Fon .

Mark Band 1

Again an information source
should be given and not chosen
by the learner. The task includes
a source of information but
unfortunately this was not used.
Material has been selected for
the given purpose. It is however
appropriate to award full marks
from this mark band.

Mark Band 2

A further information source
has been used to select and
verify the choice of material.
Full marks can be awarded from
this mark band. Copies of the
information sources used have
been included.

Mark Band 3

The justification has concentrated
on comparing the two sources
needed so this work can be
awarded full marks from this
mark band.

Diploma Portfolio Extracts
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LO3.1 Examples

Focus
Impact of processing
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Mark Band 1

Work hardening has been described
well, along with grain growth in
metals and although the description
of glass transition in polymers is
limited full marks can be awarded
from this mark band.

Mark Band 2

Discussion about changes to
the properties is mentioned
however there is confusion
over changes in properties
that occur. This does, however,
mean that only one mark can
be awarded from this mark band.

Mark Band 3

There is a response to the task
addressing mark band 3 however
there is confusion again and not
enough detail to award any marks
from this mark band.

J
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LO3.1 Examples continued
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Mark Band 1

Work hardening has been described
well, along with grain growth in
metals and although the description
of glass transition in polymers is
limited full marks can be awarded
from this mark band.

Mark Band 2

Discussion about changes to
the properties is mentioned
however there is confusion
over changes in properties
that occur. This does, however,
mean that only one mark can
be awarded from this mark band.

Mark Band 3

There is a response to the task
addressing mark band 3 however
there is confusion again and not
enough detail to award any marks
from this mark band.

Diploma Portfolio Extracts
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Focus

LO3.2 Examples

Heat treatment
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Mark Band 1

The work includes good
differentiation across the range
of treatment process so full
marks can be awarded from this
mark band.

Mark Band 2

Although the response against the
task addressing mark band 2 does
not fully meet the requirement
some of the evidence presented
for mark band 1 does include

the materials and the property
changes that occur. Both marks
can therefore be awarded.

Mark Band 3

Structural changes have been
stated particularly for the heat
treatment of steels. To be
awarded full marks full detail is
required about structural changes
during precipitation hardening.

J
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LO3.2 Examples continued
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Mark Band 1

The work includes good
differentiation across the range
of treatment process so full
marks can be awarded from this
mark band.

Mark Band 2

Although the response against the
task addressing mark band 2 does
not fully meet the requirement
some of the evidence presented
for mark band 1 does include

the materials and the property
changes that occur. Both marks
can therefore be awarded.

Mark Band 3

Structural changes have been
stated particularly for the heat
treatment of steels. To be
awarded full marks full detail is
required about structural changes
during precipitation hardening.
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LO3.2 Examples continued
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Mark Band 1

The work includes good
differentiation across the range
of treatment process so full
marks can be awarded from this
mark band.

Mark Band 2

Although the response against the
task addressing mark band 2 does
not fully meet the requirement
some of the evidence presented
for mark band 1 does include

the materials and the property
changes that occur. Both marks
can therefore be awarded.

Mark Band 3

Structural changes have been
stated particularly for the heat
treatment of steels. To be
awarded full marks full detail is
required about structural changes
during precipitation hardening.

J
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LO3.2 Examples continued
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Mark Band 1

The work includes good
differentiation across the range
of treatment process so full
marks can be awarded from this
mark band.

Mark Band 2

Although the response against the
task addressing mark band 2 does
not fully meet the requirement
some of the evidence presented
for mark band 1 does include

the materials and the property
changes that occur. Both marks
can therefore be awarded.

Mark Band 3

Structural changes have been
stated particularly for the heat
treatment of steels. To be
awarded full marks full detail is
required about structural changes

during precipitation hardening.

Diploma Portfolio Extracts
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LO4.1 Examples

Focus
Mechanical loading

Mark Band 1
A range of calculations have been
o - e carried out. Only direct stress
e Unik 3 % 0. %, | o and FoS have been calculated so
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ﬂ) e o 14@000,\/“; Mark Band 2
- e “ The calculations also include
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oA = 72.8 o . ..
. calculated so again limited marks
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fo9.375 Nwwm /1 mark band.
—_— &
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e et Sagety. = _ WMimate ghess | The modulus of elasticity and
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LO4.1 Examples continued

Mark Band 1

A range of calculations have been
carried out. Only direct stress
and FoS have been calculated so
limited marks only are available
from this mark band.

Mark Band 2

The calculations also include
those some associated with
strain. Shear strain has not been
calculated so again limited marks
only can be awarded from this
mark band.

Mark Band 3

The modulus of elasticity and

the shear modulus have been

calculated so the full range of

marks can be awarded from this
mark band.

24
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LO4.2 Examples

Focus
Modes of failure

y . Mark Band 1
Unik 2 2.0, 8. 2 arx Ban

, There is a good description of
7777 | each of three modes of failure
e e e e | which means all marks can be
awarded from this mark band.

et i Mark Band 2

e S W anid  Comsperatise. that the learner knows about

o~ ansd He. | There is evidence to demonstrate
the
A - causes of failure. The service

conditions where these modes

-—- | of failure are likely to happen

..... } B Yo B nd- Elate  awen . _uAHL mlop"wfa( are not very good engineering

L Fovee.  Tle  poteh  creotel (5 welled ao . stresc ... | €xamples but they still show
ot tlar  dosturds  Fle that the learner knows about

can be awarded from this
mark band.

modes of failure so full marks

“V"F““"”/ whee Mark Band 3

Uin ARAR S Freesss ... | Although the examples given
; have relatively limited

engineering application the

evidence does support what

----- the learner knows about modes
of failure. This is particularly
true for the cup being dropped.
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LO4.2 Examples continued
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Mark Band 1

There is a good description of
each of three modes of failure
which means all marks can be
awarded from this mark band.

Mark Band 2

There is evidence to demonstrate
that the learner knows about the
causes of failure. The service
conditions where these modes
of failure are likely to happen
are not very good engineering
examples but they still show
that the learner knows about
modes of failure so full marks
can be awarded from this

mark band.

Mark Band 3

Although the examples given
have relatively limited
engineering application the
evidence does support what
the learner knows about modes
of failure. This is particularly
true for the cup being dropped.

Diploma Portfolio Extracts
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LO4.2 Examples continued
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Mark Band 1

There is a good description of
each of three modes of failure
which means all marks can be
awarded from this mark band.

Mark Band 2

There is evidence to demonstrate
that the learner knows about the
causes of failure. The service
conditions where these modes
of failure are likely to happen
are not very good engineering
examples but they still show
that the learner knows about
modes of failure so full marks
can be awarded from this

mark band.

Mark Band 3

Although the examples given
have relatively limited
engineering application the
evidence does support what
the learner knows about modes
of failure. This is particularly
true for the cup being dropped.

ENG / Level 3/ Unit 3
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LO4.2 Examples continued
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Mark Band 1

There is a good description of
each of three modes of failure
which means all marks can be
awarded from this mark band.

Mark Band 2

There is evidence to demonstrate
that the learner knows about the
causes of failure. The service
conditions where these modes
of failure are likely to happen
are not very good engineering
examples but they still show
that the learner knows about
modes of failure so full marks
can be awarded from this

mark band.

Mark Band 3

Although the examples given
have relatively limited
engineering application the
evidence does support what
the learner knows about modes
of failure. This is particularly
true for the cup being dropped.

Diploma Portfolio Extracts
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LO4.3 Examples

Material testing

Description

The Hounsfield test was formed in the engineering industry to help determine
the mechanical and physical strength of raw materials that would generally become
components of manufactured products. With the knowledge gained from these tests,
material selection for a project is more effective and the final product is more suitable
and effective for the job. The Hounsfield test measures tensile strength through the
material undergoing stress and strain.

The test is usually done with a Hounsfield H20K-W which can test the strength and
performance of-

Metals

Plastics

Rubber

Composites

Textiles

Packaging or paper

Adhesives

Industrial settings

In industry, many companies may buy a machine that uses the Hounsfield test
or they may pay an organisation such as Hounsfield test limited to test a sample from
a batch. The company Hounsfield test limited, design and manufacture testing
equipment that is based around the Hounsfield test set up. The equipment is sold to
material engineers and quality managers or kept by the company to offer companies a
material testing service.

A Line graph to show the results of 0.2%
normalized high carbon steel

8000
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5000 / : V \
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1000
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Thomas Yl Material assessment 1/3

Mark Band 1

There is evidence to support the
use of a tensile testing machine
however there is no other
evidence to show which non-
destructive test was carried out
so limited marks can be awarded
for this mark band and assessment
focus. Photographic evidence is
always helpful but a learner
observation record would
consolidate what the learner did
while carry out the testing.

Mark Band 2

A written report, as such, is not
required as long as the evidence
verifies the materials properties
found with the use of appropriate
data sources. In this case it is
difficult to see where this was
done. There are some calculations
and a copy from a materials
database but limited statements
that verify the material.

Mark Band 3

Whilst there is a sub-title
‘Industrial Settings’ there is
insufficient comments that
relate to destructive and
non-destructive test use to
be awarded any marks from
this mark band.

ENG / Level 3/ Unit 3
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LO4.3 Examples continued

Assessment: Hounsfield test
R 1]

. At 4100 Newtog’s the material begins to be drawn out and reaches its elastic
limit. The _majcenal continues to be drawn further out as the force increases to 5500 N.
The mater.la].mcr‘ee.xses to a force of 7450 Newton’s before the test specimen reaches
its stress l_nmt. Visible changes to the test Speeimen is the necking that decreases the
cross sectional area. T

The force is decreased as the material becomes weaker a;cfmﬁmes- Vs
. - .y CCK

furth_en By th1§ time, small cavities have begun forming in the test specimen. %\J “

Specimen continues to be exerted to force and the cavities increase until 4900 Cﬁr’(\' &

Newton’s, after this the cavities have reached the surface and created a fracture. Wi~ 1&'\""
{

(Q&uu\
g e
A
/G-
fundinl

Left: A Hounsfield H20K-W

Below: A close up of a sample being
tested in the H20K-W

Thomas Wil

Material assessment 2/3

Mark Band 1

There is evidence to support the
use of a tensile testing machine
however there is no other
evidence to show which non-
destructive test was carried out
so limited marks can be awarded
for this mark band and assessment
focus. Photographic evidence is
always helpful but a learner
observation record would
consolidate what the learner did
while carry out the testing.

Mark Band 2

A written report, as such, is not
required as long as the evidence
verifies the materials properties
found with the use of appropriate
data sources. In this case it is
difficult to see where this was
done. There are some calculations
and a copy from a materials
database but limited statements
that verify the material.

Mark Band 3

Whilst there is a sub-title
‘Industrial Settings’ there is
insufficient comments that
relate to destructive and
non-destructive test use to
be awarded any marks from
this mark band.

30
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LO4.3 Examples continued

Assessment: Hounsfield test
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point
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Thomas W§ Material assessment 3/3

Mark Band 1

There is evidence to support the
use of a tensile testing machine
however there is no other
evidence to show which non-
destructive test was carried out
so limited marks can be awarded
for this mark band and assessment
focus. Photographic evidence is
always helpful but a learner
observation record would
consolidate what the learner did
while carry out the testing.

Mark Band 2

A written report, as such, is not
required as long as the evidence
verifies the materials properties
found with the use of appropriate
data sources. In this case it is
difficult to see where this was
done. There are some calculations
and a copy from a materials
database but limited statements
that verify the material.

Mark Band 3

Whilst there is a sub-title
‘Industrial Settings’ there is
insufficient comments that
relate to destructive and
non-destructive test use to
be awarded any marks from
this mark band.

ENG / Level 3/ Unit 3

Diploma Portfolio Extracts

31




LO4.3 Examples continued

Assessment: Hounsfield test

Step by step

1) Turn on the Hounsfield H20K-W using fhe power switch on front left of machine.

2) Press stop button (in top right corner) until the light flashes. This initializes jog so you can
move the jaws in a controlled manor. N

3) Moved jaws using the directional buttons so that | could insert the test piece and clamp.

4) Pressed the jog button and commanded a slight load onto the test piece~Load applied
shown on LCD display screen as 1000 N. .

5) The initial load is set and all the scales are zero. Zero force, eéxtension and aux.

6) Pressed the stop button and light in top corner light up constantly.

7) Pressed test button, the test number should show.

8) The stop and test buttons are illuminate and the LCD display reads less than 5. Pressed the
right jog button.

9} The test piece is tested. Once it has broke | pressed stop.

10} A please print message shows on the LCD display, The Hounsfield machine is connected to a

printer that prints the results in a graph. D;J\ ) j/

Key

-

. Emergency stop

N

. LCD display
3. Zero force

4. Zero extension

5. Zero aux.
6. Print
7. Directionat
8. Test
9. Stop /
ez
Thomas Wil  Material assessment 1

Mark Band 1

There is evidence to support the
use of a tensile testing machine
however there is no other
evidence to show which non-
destructive test was carried out
so limited marks can be awarded
for this mark band and assessment
focus. Photographic evidence is
always helpful but a learner
observation record would
consolidate what the learner did
while carry out the testing.

Mark Band 2

A written report, as such, is not
required as long as the evidence
verifies the materials properties
found with the use of appropriate
data sources. In this case it is
difficult to see where this was
done. There are some calculations
and a copy from a materials
database but limited statements
that verify the material.

Mark Band 3

Whilst there is a sub-title
‘Industrial Settings’ there is
insufficient comments that
relate to destructive and
non-destructive test use to
be awarded any marks from
this mark band.
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LO4.3 Examples continued

R L L T T T T )
HOUNSFIELD

TEST REPORT
B R T

DUCT CODE ..:TN1180

E ..........:21/10/03

CH NUMBER ..:

RATOR ......:ND1%

t Speed.....: 5.0mm/min

N N mm
8496.666 ~-1182.000 9.326
7418.000 -2281.333 12.3897
7402.667 -2280.667 9.293
7772.444 -1914.667  10.538
7418.000 -2280.667 9.326

627.241 634.508 2.129 .

100GQ
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Mark Band 1

There is evidence to support the
use of a tensile testing machine
however there is no other
evidence to show which non-
destructive test was carried out
so limited marks can be awarded
for this mark band and assessment
focus. Photographic evidence is
always helpful but a learner
observation record would
consolidate what the learner did
while carry out the testing.

Mark Band 2

A written report, as such, is not
required as long as the evidence
verifies the materials properties
found with the use of appropriate
data sources. In this case it is
difficult to see where this was
done. There are some calculations
and a copy from a materials
database but limited statements
that verify the material.

Mark Band 3

Whilst there is a sub-title
‘Industrial Settings’ there is
insufficient comments that
relate to destructive and
non-destructive test use to
be awarded any marks from
this mark band.
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LO4.3 Examples continued

Mark Band 1

There is evidence to support the
use of a tensile testing machine
however there is no other
evidence to show which non-
destructive test was carried out
so limited marks can be awarded
for this mark band and assessment
focus. Photographic evidence is
always helpful but a learner
observation record would
consolidate what the learner did
while carry out the testing.

Mark Band 2

A written report, as such, is not
required as long as the evidence
verifies the materials properties
found with the use of appropriate
data sources. In this case it is
difficult to see where this was
done. There are some calculations
and a copy from a materials
database but limited statements
that verify the material.

Mark Band 3

Whilst there is a sub-title
‘Industrial Settings’ there is
insufficient comments that
relate to destructive and
non-destructive test use to
be awarded any marks from
this mark band.

34

Diploma Portfolio Extracts

ENG / Level 3/ Unit 3




LO4.3 Examples continued

Mark Band 1

There is evidence to support the
use of a tensile testing machine
however there is no other
evidence to show which non-
destructive test was carried out
so limited marks can be awarded
for this mark band and assessment
focus. Photographic evidence is
always helpful but a learner
observation record would
consolidate what the learner did
while carry out the testing.

Mark Band 2

A written report, as such, is not
required as long as the evidence
verifies the materials properties
found with the use of appropriate
data sources. In this case it is
difficult to see where this was
done. There are some calculations
and a copy from a materials
database but limited statements
that verify the material.

Mark Band 3

Whilst there is a sub-title
‘Industrial Settings’ there is
insufficient comments that
relate to destructive and
non-destructive test use to
be awarded any marks from
this mark band.
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LO4.3 Examples continued
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Mark Band 1

There is evidence to support the
use of a tensile testing machine
however there is no other
evidence to show which non-
destructive test was carried out
so limited marks can be awarded
for this mark band and assessment
focus. Photographic evidence is
always helpful but a learner
observation record would
consolidate what the learner did
while carry out the testing.

Mark Band 2

A written report, as such, is not
required as long as the evidence
verifies the materials properties
found with the use of appropriate
data sources. In this case it is
difficult to see where this was
done. There are some calculations
and a copy from a materials
database but limited statements
that verify the material.

Mark Band 3

Whilst there is a sub-title
‘Industrial Settings’ there is
insufficient comments that
relate to destructive and
non-destructive test use to
be awarded any marks from
this mark band.

Diploma Portfolio Extracts

36

ENG / Level 3/ Unit 3




LO4.3 Examples continued
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Mark Band 1

There is evidence to support the
use of a tensile testing machine
however there is no other
evidence to show which non-
destructive test was carried out
so limited marks can be awarded
for this mark band and assessment
focus. Photographic evidence is
always helpful but a learner
observation record would
consolidate what the learner did
while carry out the testing.

Mark Band 2

A written report, as such, is not
required as long as the evidence
verifies the materials properties
found with the use of appropriate
data sources. In this case it is
difficult to see where this was
done. There are some calculations
and a copy from a materials
database but limited statements
that verify the material.
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Mark Band 3

Whilst there is a sub-title
‘Industrial Settings’ there is
insufficient comments that
relate to destructive and
non-destructive test use to
be awarded any marks from
this mark band.

This learner has been able to achieve well due to the way the centre has presented what the learner needs to do.
The assignment tasks have been taken from the Tutor Support Materials (TSM). Centres must always contextualise any
assessment instruments to ensure they are appropriate and fit for purpose, for example in this case the information
sources in the task for LO.2.2. Tasks in the TSM are a minimum starting point and should be built on to give the detail

required by each assessment focus.
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