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L.O. To understand wood lamination and wood turning
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SHOREDITCH PARK

Y10 RM Revision for the
EQOY assessment

Work through all of these slides on the key topics
for RM. There are |ots of practice questions to fry
and the mark schemes are on the next slides so
yOuU can check your answers.
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L.O. To understand wood lamination and wood turning

What are standard components?
What are stock forms and sizes?

What are tolerances?
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Embedding Excellence

R 2 '/
'\/' 70! s
i : : . ‘_,_, ‘ 7 ,
'Can you think of a particular product where | o ¢, /%j

How many standard components can you
list?

lots of standard components are used?
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L.O. To understand wood lamination and wood turning

(Oracy) plenary

Products can make use of pre-manufactured standard components in their assembly.

(@)

Name one pre-manufactured standard component.

(1)
(b)

Give two advantages to the manufacturer of using pre-manufactured standard
components.

1.

(4)
(Total 5 marks)
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(@) Any specific named pre-manufactured component e.g. screw, hinge, zip, press stud,
bifurcated pin, resistor, capacitor, cake decorations (sugar strands).

Correctly named pre-manufactured component = 1 mark
Question not about stock forms e.g. steel tube, bags of flour.

Embedding Excellence

(b) Acceptable answers include:

. Improve the effectiveness and efficiency of the manufacturing process.

. Manufacture does not have to make all parts for a product.

. Allow for manufacturer to gain benefits from buying in bulk, economies of scale
etc.

. Cost savings can be passed on to the customer allow for a lower product cost.

. Pre-manufactured components can often be easily replaced when lost or at the

end of their useful life.

Any valid advantage qualified = 2
Advantage only = 1

N.B. Does not have to be about part in (a)

Cheap =0
Easy to assemble =0
Cheap + qualified = 1.
2x2

[3]
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Specialist Technical Principles R

e Lamination

« Wood Turning
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Embedding Excellence

Laminations
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Wood Lamination B

Embedding Excellence

Advantages of Laminating:

- You can create curves in wood
- Increase strength and durability
- You can use natural wood veneers to make it aesthetically pleasing

Applications for Laminating:

- Furniture
- Architecture
- Product Design
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Q1. My chosen product s, SR
Explain how materials can be improved by being reinforced. Give examples. CITXS« LDOEPI:JIQON
{a) Mame a specific deforming or reforming process used in the manufacture of your SHOREDITCH PARK

chosen product. Embedding Excellence

1)

(b)  Explain why this process is used in the manufacture of your chosen product.

(Total 3 marks)
Q2.
Materials frequently have to be deformed and reformed.
Choose one product from the images below.
12)
{c) What safety issues need to be considered when using the specific process given in
your answer to part (a)?
5 Polymer
Metal toy car Birthday card toothheash
l ' “ \ (@)
(Total 5 marks)
Cotton skirt Plywood chair
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3 marks |A thorough understanding of how materials can be improved (a)
by reinforcing — twe or more detailed points or one detailed
point and two simple points.

1 mark [Any correctly named deforming or reforming process used to

nbedding Excellence
manufacture chosen product.

NB If no product chosen award zero. You can credit if

2 marks |A detailed understanding of one method or two simple points process is named in (b) or (c)

as to how a material can be reinforced.

0 marks |No response or nothing worthy of credit jg totally unclear

1 mark |One simple point on reinforcing, eg last longer. anywhere what process is chosen.

0 marks |Mo response or nothing worthy of credit.

Indicative content
Indicative content

The guidance provided is illustrative and not exhaustive. Credit any worthy points
The guidance provided is illustrative and not exhaustive. Credit any worthy points made in made in support of the band descriptors above.
support of the band descriptors above.

Plywood chair |+ Lamination
*  Steam bending
+  Bending

*  Former lamination
+  Vacuum bag lamination

Lamination

. Layer of timber {lamins) used in glulam construction to create longer wood beams
for architecture better able to resist bending forces.

. Lamination of paper and card using a pelymer wallet. This improves tear resistance

and resistance to moisture preventing wood fibres from disintegrating.
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Embedding Excellence

. . P od chair |Laminatin
(b) |2 marks | Two correct reasons given or one reason qualified. lywo . Lag.rerg of woed {veneers of kamigs:} are bonded
Mote: If process description is appropriate for process named together under pressure in formers or a vacuum
in part (a), marks can be awarded. bag to create a unique profile once the adhesive
has cured.

Steam bending

= Where veneers or Jamins, are first placed in a
Page 5 of 10 steam chamber so wood fibres are softened so
wood can be deformed without splitting.

Page 6 of 10
1 mark |One brief comrect point of explanation.
0 marks |No response or nothing worthy of credit.
Indicative content Bending
. . . . . . . +  Where veneers, |[amins, or small sections of wood
The guidance provided is illustrative and not exhaustive. Credit any worthy points are forced under pressure round a former
made in support of the band descriptors above. -

Accept other valid responses.
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c) |2 marks | Two safety issues in brief or one point considered in detail.

Embedding Excellence

1 mark |One issue identified in brief.

0 marks [MNo response or nothing worthy of credit.

Indicative content

The guidance provided is illustrative and not exhaustive. Credit any worthy points
made in support of the band descriptors above.

The guidance provided is illustrative and not exhaustive. Credit any worthy points
made in support of the band descriptors above.

Safety issue must be appropriate for process identified in part (a) or (b) if that
is where it has been identified in error.

. Reference to any Personal Protection Equipment (PPE), e.g, wearing goggles,
protective gloves, (against heat).

. Safe use of equipment, e.g. securing if heavy against falling on feet etc._, finger
traps with clamps and fastening, risk of buming where heat is involved.

. Precautions taken when using heat/iron.

Accept other valid responses.
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Embedding Excellence
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Embedding Excellence

Advantages of wood turning:

- It’s fast
- You can create detailed forms
- It is versatile

Applications for wood turning:

- Furniture
- Architecture
- Product Design
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Q3.

Name one specific commercial manufacturing process and describe what it is used for.

Name of progess.

Using notes and/or sketches describe the process you have named above.

{Totw' 4 marks)
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1 mark for a correctly named specific process ACADEMY

SHOREDITCH PARK

1 mark for a simple descriptive point Embedding Excellence
2 marks for a detailed response with two credit-worthy points made

Indicative content:

Timber based  |Routing Production of grooves,
materials rebates and joints.
Turning Turning cylindrical objects
and shapes.
Page 7 of 10

L Bonding layers of veneers
Lamination or laminas together to
create a large flat board or
a complex curved shape
using a former.

Machine morticing Cutting square or

rectangular holes in a
piece of timber to create
joints. (Also note that
mortices often have round
ends so must be
considered if in answer).
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Do this now in the back of your books: 4. What is a lathe used for in wood turning? CITY or LONDON
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1. Whatis wood lamination? a) To hold the wood in place while it is being turned. Embedding Exgellence
b) To cut and shape the wood using a variety of cutting tools.
a) The process of gluing two or more pieces of wood together to form a c) To sand the wood and create a smooth surface.
larger piece.
b) The process of cutting thin sheets of wood to create a decorative 5. What is the difference between spindle turning and faceplate turning?
veneer.
c) The process of carving a block of wood to create a three-dimensional a) Spindle turning is used to create cylindrical objects while faceplate
object. turning is used to create flat objects.
b) Spindle turning is done using a lathe while faceplate turning is
2. What type of adhesive is commonly used in wood lamination? done by hand.
c) Spindle turning is done on the end of a piece of wood while
a) Epoxy. faceplate turning is done on the side.
b) Polyurethane.
c) PVA.
3. What is wood turning?
a) The process of carving a block of wood to create a three-dimensional
object.
b) The process of shaping wood using a lathe to create cylindrical or
curved objects.
c) The process of sanding wood to create a smooth surface.
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1. What is the original source of Timber?
2. What is the original source of Polymers (plastic)?

3. What is the original source of Metal?
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1. What is the original source of Timber? CITY &/ LONDON
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Embedding Excellence

2. What is the original source of Polymers (plastic)?

3. What is the original source of Metal?
Offshore oil well

FSC — Forestry Stewardship Council

‘\”»wa:tef .

waterproof
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StOCk forms and Sizes SHOREDITCH PARK

Embedding Excellence

1. What are the stock forms for wood, metal and
plastic?

2. What are the benefits of using stock forms and sizes
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Embedding Excellence

Plank

Boards

Stock forms

flat strip S ;
round rod round tube (forms plastic is sold in)
U Sheet Film Bar Rod Tube

hexagonal angle f/ O
octagonal ,Q\ channel
Square
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Materials are sold in a range of shapes, sizes and forms. SHOREDITCH PARK

Choose two of the materials shown below. Hiange

Qs.

(a) Materials are sold in a range of standard shapes, sizes and forms.

Oraw a line to link your chosen material with the correct description.

An example has been completed for you.
Identify a material.

Material Description . . . .
Give an example of a stock form it is available in.
Material
Metal A3, thickness, weight and colour
N Stock form
i
Textiles Rough sawn, PSE, sheet size and mouldings (b)  Explain why materials are available in stock forms.
Paper/Card Sheet, rod, bar, and tube
Timber Granules, sheet, rod, powder and foam
(3)
Plastic Roll width, linear metre, weight and ply (Total 4 marks)

(Total 2 marks)
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4. ding Excell
If candidates have correctly connected the correct material with the descriptions. DE. IR RIS
Material Description (a) Any combination of material and appropriate stock form. Stock form must
match material selected.
e.q. Paper: A3, thickness, weight and colour;
Metal A3, thickness, weight and colour Food: Fresh, frozen, dehydrated, liquid and canned;
) Metal: Sheet, rod, bar and tube;
Ceramics: Slip, body, pigment and oxides;
Textiles: Rell width, linear metre, weight and ply;
Textiles Rough sawn, PSE, sheet size and mouldings an_i: Rough sawn, PSE, sheet size and mouldings;
\ P Plastics: Granules, sheet, rod, powder and foam.
v Mo mark for material, 1 mark for stock form.
1 mark
Paper/Card Sheet, rod, bar, and tube
(b) Materials processed into standard sizes to enable costing, transportation,
manageable, ready for manufacture, stock forms driven by consumer demand etc.
/]
Timber Granules, sheet, rod, powder and foam A concise and detailed response showing a good understanding of factors
» ' T relating to a primary processing and specifying materials.
3 mark=
l A Sound response which makes reference to ideas above in brief or one idea in
Plastic Roll width, linear metre, weight and ply detail.
2 mark=
Brief / singl d ith ref It id _
If the whole table has been completed or more than the requested two materials rief / single word answer with reference to one idea only 1 mark
have been given, any two correct responses should be accepted. 4]

(2 = 1 mark)
2
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L.O. To understand wood lamination and wood turning

Properties of Timber

Hardwood and Softwood

* Some (MDF, Chipboard) do not e Have a natural wood grain
have a natural wood grain. * Wood grain makes them more
* Are available in large sheets aesthetically pleasing
* Consistent quality throughout * Inconsistent in quality
the boards * Smaller stock forms depending
* No knots on the size of them tree
* Good insulator e Contain knots

CITY or LONDON
ACADEMY
SHOREDITCH PARK

Embedding Excellence
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Q1.

Give two properties of natural timbers.

Prope rw J\hh.’

Property 2.,

Q3.

Give two properties of manufactured boards.

Property 1

(Total 2 marks)

Property 2

(Total 2 marks)

\!
S
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Embedding Excellence
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Q1.

One mark for each correct property given up to a maximum of two marks.

Single word answers are acceptable, but some words need to be qualified.
Some responses may be in full sentence form and very detailed.

Accept Don’t accept

Tough Strong (unless correctly qualified)

Durable Thick (unless correctly qualified)

Renewable Cheap (unless correctly qualified)

Biodegradable Lightweight (unless correctly
qualified)

Flammable Hard (unless correctly qualified)

Material is stronger with the Density (unless correctly qualified)

direction of the wood grain.

Wood grain has a good Uses the waste bits of the tree (they

aesthetic/pattern. are describing manufactured
boards)

Different types of timber are Awvailable in large flat sheets (they

available with different durability, are describing manufactured

elasticity et for different boards)

applications.

Timbers have a high moisture
content when felled and need to be
seasoned to lower moisture content
and become stable to use.

Matural timbers are tough and
durable and can resist knocks.

Matural timbers have knots in them.
which can have a decorative
property or create an inconsistency
in the uniformity of the material and
have to be avoided.

Matural timbers can warp, twist,

Q3.

“ \\«E\/ o
S ReE,

CITY or LONDON
ACADEMY
SHOREDITCH PARK

Embedding Excellence

1 mark for each property correctly identified.

Indicative content:

Look for reference to MDF, plywood and chipboard as per specification NOT cardboard

Available in sheets of a consistent quality

Good sound proofing if qualified, e.g. board thickness and application

Large / standard size of boards means several parts can be ‘nested’ of one sheet
and cut out

Excellent surface finish (to accept a spray paint finish or a laminate)
Consistent board thickness available

Free from natural defects, e.g. knots

Free from inconsistencies in physical characteristics, e_g. grain direction
Stability e.g. no warping or twisting like natural wood

Insulation e.g. can prevent transfer of electrical current and use in engineered
timber for buildings (glulam) requires less energy to heat and cool

Good strength to weight ratio

Not shaped and cut

Not easy to cut

Not easy to recycle.

Accept all other valid responses

[2]

split, cup if not dried and stored
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L.O. To understand wood lamination and wood turning

Properties of Timber

Hardwoods

Durable, Tough (resistance to
shock), hard (withstand

indentation, scratching or «
wear), strong (Can withstand
impact without breaking)

High quality furniture, veneers

Timber framed buildings,
flooring

CITY or LONDON
ACADEMY
SHOREDITCH PARK

Embedding Excellence

Mahogany

Panelling

Sizzler:
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Properties of Timber

Softwoods

* Good strength to weight ratio,
Affordable (when compared

/‘ —— with hardwoods) Attractive -
7 grain, Knotty (have a lot of
knots)
e Carpentry, joinery, furniture,
Pine construction.

CITY or LONDON
ACADEMY
SHOREDITCH PARK

Embedding Excellence
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Q2. Circle one of the following and give two reasons why its characteristics or physical CITXERLDOE{:?ON
The table shows a range of specific materials. properties are suitable for its intended use. 'HOREDITCH PARK
_ High impact . Polypropylene — for a school stacking chair Maesting Senlenge
Aluminium Cartridge Polystyrene Oak Silk )
paper (HIPS) . Foam core board — for a display board
Choose one material from the table above. y Brass — for a trumpet
My chosen material jg,, . Pine — for a bedroom wardrobe
(a) Name one property of your chosen material. . Silk — for use in a men's tie

. Printed Circuit Board (PCB) — for use in a hand held game

1)

(b) Give one product that uses your chosen material.

(1) 2

(c) Describe why your chosen material is used in the product given in part (b).

(Total 2 marks)

2)
(Total 4 marks)
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(@) Award one mark for a comrect specific named property for the chosen material. 1 mark An appropriate named product using the specific

Embedding Excellence
material chosen.

Indicative content

0 marks Mo named product or nothing worthy of credit.

Aluminium Cartridge High Impact Oak Silk
Paper Polystyrene Indicative content
{HIPs)
Lightweight High Plasticity Durability Absorbent ;«I\;%r:.":?nrea rill‘ product uses a material e.g. printer can use cartridge paper
absorbency )
Good Textured Toughness — Hardness/Hard |Tensile Products:
conductor of  |surface impact strength
heat ulrlcold & resistance Aluminium Cartridge High Impact Oak Silk
eleciricity Paper Palystyrene
Do not accept (HIPs)
insulator here :
" - - - Drinking |- Drawing |- Storage - Fumiture |* Clothing
A - :
Does not rust  [Opaque Durability gg;i}r?arance Dries quickly bottle pads trays and |- I tu re e.g. bl|ﬂuse1
» Drink cans |= WWatercolo containers e.g., floors, lingerie
Soft Hard surface Acidic (tannic  [Lightweight = Cooking ur painting [«  Signs beams « Parachute
acid) equipmen, or picture |+ models and = bedding
t ans |+ Cards modelmaki « Tie
Ductile Lightweight Tough Soft eap ng e.g. «  Scarf
Malleable Water resistant |High density Smooth Birfix
ls‘ﬁisr:;‘:""s or The guidance provided is illustrative and not exhaustive.
1

Accept all other valid responses

Sizzler:




Recall hook Starter Exposition AfL Guided Practice

L.O. To understand wood lamination and wood turning

AfL

Independent Practice AfL (Oracy) plenary

2marks  |A detailed description (or several relevant points)
of why the named material is used in the named
product.

1 mark A brief description of why the named material is
used in the named product.

0 marks Mo description or nothing worthy of credit.

N.B. Do not give credit in this part for a simple repeat of pa.rt' (a).

N.B. award marks for a different correct property in this part if it is correct for
the product given in part (b)

Indicative content:

Aluminium

Expect reference to aluminium being lightweight in a product application or
non-ferrous so not rusting like iron or steel. It is a good conductor of heat, cold and
electricity. Do not credit the word insulate but you can credit clarification e.g.,
keeps a drink’s can cold when put in a fridge.

Cartridge Paper
Expect reference to use in a drawing pad with use of pencils, charcoal. Pastels or

ink. Rough surface and texture accepting colour well. Thick and heavy nature of
paper absorbs ink well.

High Impact Polystyrene (HIF 5)
Expect reference to self-coloured, thermepaolymer /plastic so it can be vacuum
formed into tubs and container in one piece.

Oak
Expect reference to hardwearing, tough and durable e g., furniture. Good aesthetics
from decorative grain pattern on furniture e.g., silver figure.

Silk
Expect references of how it feels on the skin, to touch, the senses. Smooth to the
touch. Lustrous, soft or smooth. Good resistance to skin irritation and dermatitis. Silk

repels dust mites, resists bacteria and mould.
2

[41
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Material :DITCH PARK
Pine - Wardrobe Jing Excellence
Characteristics / Physical Properties

Light natural wood — attractive appearance.

Strong, rigid material.

Cheaper than other woods.

Readily accessible due to the fast growing nature of the trees.
Absorbency - will take a stained, varnished or painted finish.
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Embedding Excellence

1. Describe the terms ‘“Technology push’ and
‘Market Pull’,
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Embedding Excellence

Technology push

* New technology is often pushed on to the market,
driven by research

» Often consumers are not aware of the new
technology or the advantages it may bring

« Some products might not be very useful or necessary,
others may do the job perfectly and not change for decades

- Compare the microwave with the electric carving knife /
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Embedding Excellence

Market pull

« Consumer driven pressure
causes manufacturers to
continuously develop new
products or add functionality
to existing products

- How would you feel if next
year's smartphones had no
greater functionality and were
no smarter than at present?

« Do you need greater
functionality?

« Do you expect it?
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Case study Splder silk %

» Spider silk has greater tensile

strength than steel yet it is lightweight
with high elasticity

» Synthetic spider silk could be the FEHS
biggest advance in clothing A. Market pull

technology since Nylon B. Technology push?

* The first company to develop synthetic
spider silk could be hugely profitable

« Several companies are working on a Why’?

. L’
potential solution ﬁ
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Independent Practice

AfL

(Oracy) plenary

al.

Explain the meaning of each of the following:

(a) Market pull

(b} Technology push

2)

{c) Obsaolete

2)

2)
(Total & marks)

\!
S
S ReE,

LDIRIGE,

CITY or LONDON
ACADEMY
SHOREDITCH PARK

Embedding Excellence
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Q'I Embedding Excellence

ia) Inspiration for new products ofien comes from the needs of society, market
research improves products, brand loyalty, have to have one psychology. An
innovation based upon market pull has been developed by the R&D function in
response to an identified market need, fashion or frend.

2
(b} How advances in technology are used to produce new products. Inspiration for
new products comes from research and development labs. An innovation
based upon a new invention and a perceived market need.
2
ic) Mo longer working or useful. How consumer demand leads to produce new
products. Manufacturer deliberately minimised the ‘lifg gf 2 product to maintain
zales of future products - builtin / planned obsolescence
Sound response which makes reference to two of the ideas above in brief or
one idea in detail.
2 marks
Erief / single word answer with reference to one idea only.
1 mark
2

[E]
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What is tolerance in relation
to manufacture?
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Embedding Excellence

* The total amount a specific dimension or property is
permitted to vary

« This can apply to hole depth, length,
angle, thickness, weight and elasticity goe

- A gauge can be inserted into a gap
or hole to check if the sizes fall
within tolerance

- |f parts do not fit within the specified
tolerances they are discarded or recycled

- Why is it important for a manufacturer
to ensure they have rigorous quality
control systems in place?
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* The required thickness for a table leg in a flat
packed table is 25mm

* Four legs are measured. The tolerance is +/- 0.5mm

» Are they Go or No Go?

« Leg 1: 25.46mm
« Leg 2: 24.42mm
« Leg 3: 25.51Tmm
« Leg 4: 24.68mm
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Embedding Excellence

* The required thickness for a table leg in a flat
packed table is 25mm

* Four legs are measured. The tolerance is +/- 0.5mm

» Are they Go or No Go?

« Leg 1: 25.46mm Go
Leg 2: 24.42mm No Go
Leg 3: 25.51Tmm No Go
Leg 4: 24.68mm Go

What are the consequences if the table leg doesn’t fit within
the tolerance?
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Describe how tolerances are used as part of Quality Control.

Give examples in your answer.

[(Total 4 marks)
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tolerances are used to ensure quality and
accuracy during Quality Condrol.

Embedding Excellence

1-2 marks |A basic description of how tolerances are used
to ensure quality and accuracy during Quality
Confrol andfor an example.

0 marks Mo response or nothing worthy of credit.

Responzes need to say how tolerances are used (anticipate example). We are not
looking for a definition of what a tolerance is.

Candidates may discugs tolerance parameters like temperature ranges and
physical testing e.9. how much something can flex or bend within a range.

Indicative content

. Use of go/no go gavges and templates with prezet tolerances allowing parts and
components to be rapidly checked for compliance.

. Expect many responses discussing how maximum and minimum measurements are
used to ensure many components/paris are not discarded for not being precisely the
right size.

. Tolerances are used in Quality control to ensure that pants’components will work
and be fit for purpose.

. Sampling e.g., every 10" product to check for quality

. Resistors have a tolerance as their resistance varies at different temperatures. If a
rezistor has a gold band, then it has a tolerance of +/- 5% meaning the actual ghms.
value can fluctuate between an upper and lower value limit.

. When casting and forming with melten matenals, the mould is usually a bit bigger to
allow for matenial contraction when cooling.

. Modern Cad Cam equipment has now allowed for much smaller tolerances to
become acceptable. This has improved material efficiency e.g. track size on PCEB
boards

. Seam allowance in texiile garments. For example, a small tolerance of +/- 2Zmm

would be expected on areas such as collars and pocket flaps but a larger tolerance
+/~10mm on chest width or frouser leg length.

[41
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What is ergonomics?

What are anthropometrics?

Sizzler:




Recall hook Starter Exposition AfL Guided Practice AfL Independent Practice AfL (Oracy) plenary

L.O. To understand wood lamination and wood turning

CITY or LONDON

Ergonomics and anthropometrics sk

Embedding Excellence

 Ergonomics

« The science of how humans interact with objects

« Design for efficiency and comfort in the
working environment

« Anthropometrics

« Measurement of the physical properties
of the human body

* |t derives from the Greek words
‘Anthropos’ (human), and ‘mefron’ (measure)

« Should this form primary or secondary research?
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« When designing a product, it should be both
comfortable and functional

» Designers will study the way people
interact and work with an object

» They will consider the physical and
emotional connection to a product

 Touch and feel as well as sound
and smell are all relevant

( 4
. \e |, PGONLINE
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» Designers gather the measurements of the
average individual human, looking at:

Viewing distance
45 —60cm

s
»

L
E‘h?.
W

Wirists straight

il
-

Height, weight and length

Angle of reach

Viewing distance and viewing angles

Lumbar
support

A typical example of anthropometrics for

lower

looks at the correct way to sit at a back
desk to maintain a comfortable position

Adjustable
seat
height

58 — 72cm

Sizzler:




Recall hook Starter Exposition AfL Guided Practice AfL Independent Practice AfL (Oracy) plenary

L.O. To understand wood lamination and wood turning

Graphs and charts -

Embedding Excellence

* Most anthropometric data is presented as a bell graph

« It's not easy to make products fit 100% of the target audience
« Often the top and bottom 5% of people will be excluded

- The 50™ percentile is the average person or mean value

Many

—

Frequency
Mumber of adults

Few —
3 4 1 5 827 54 5%" 58" 510° @& [ a8
Sth percentile : Height —» ! 95th percentile
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Q3.

(a)

(b)

Explain what iz meant by the term ‘anthropometrics’.

Explain what iz meant by the term ‘ergonomics’.

)

(2}
(Total 4 marks)
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Q3.

(al  Anthropometrics:
. Study of peoples or human size.
. Anthropometric data makes use of the 5 to 95" percentile.
. Involves measuring people.
. Anthropometric data is measurements.

Any 2 valid paoints or ans point + clanficafion.

(b}  Ergonomics:
. A study of the relationship between people and their environments.
. The application / use of anthropometric data in real situations.
. The design of efficient layouts and workspaces.

Any 2 valid points ar ane point + clanficafion
Relationship between product and the user=1.

[4]
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What are the 5 stages of the
life cycle assessment?
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Life Cycle Assessment .

« Conducting an LCA will evaluate the environmental
impact on a product

» What factors would you |
consider at each stage e S E \
of the LCA? .

« What can a company learn . un \:']1 producion
by assessing their products’ ™" Sty
lifespan in this way? K k.

« How can they use this to ) i
make future improvements? = jo=°" Distribution

Logistics

Tranzport
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F F‘3 roducts have an impact on the environment throughout their life cycle SHOREDITCH PARK

Plasma screen television Denim jeans Hairdryer Embedding Excellence

’1

Washing machine Wine glasses Baked beans

L

Select one of the preducts shown above and explain what factors contribute fo H;mpact
on the environment.

Product

Explanation

{Total 4 marks)
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A Plazma screen
television

Plastics from ail,
energy used for
extraction and primary
processing into material
stock form, secondary
processing into
product. Packaging for
transport to retail cutlet.
Printing — instruction
manual. Energy used
during use, might be
left on standby.
Disposal after use.

B. Denim jeans

Production of chemical
fertilizers used in cotton
growing. Energy used
for primary processing
of cotton inte denim
fabric and dyeing
process, transport of
fabrics / garments
across world as made
in eastern countries.
Printing — swing tickets
! labels. Energy used in
laundry —washing and
iroming.

|
{
r

C. Hairdryer

Plastics from ail,
energy used for
extraction and primary
processing into material
stock form, secondary
processing into
product. Packaging for
transport to retail cutlet.
Printing — instruction
manual. Energy used
during use — heat uses
lots of energy. Disposal
after use.

D. Washing machine

Plastics from oil, metal,
energy used for
extraction and primary
processing into material
stock form, secondary
processing into
product. Packaging for
transport to retail cutlet.
Printing — instruction
manual. Energy used
during use. Disposal
after use.

E. 'U'ﬂ-FI'E. glasses

Energy used for
extraction of raw
material and primary
processing into material
stock form, secondary
processing into
product. Packaging for
transport to retail cutlet.
Energy used during use
—washing in
dishwasher / by hand
(hot water). Disposal
after use / recycling /
washing for reuse.

F. BEaked beans

Metal - energy used for
extraction and primary
processing into material
stock form, secondary
processing into can.
Printing — label.
Packaging for transport
to retail outlet. Energy
used to heat up.
Dizposal f recycling of
can after use.

|& concise and detailed response showing goed understanding of factors relating to
a product's carbon footprint.

4 marks
A detailed response showing an understanding of factors relating to a product's
caroon foofprint.

3 marks
A zound response showing a basic understanding of factors relating to a product’s
caroon foofprint.

Imarks
A simplistic statement which mentions one point anly.

1 mark

“ \\«E\/ o
S ReE,

CITY or LONDON
ACADEMY
SHOREDITCH PARK

Embedding Excellence
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Can you remember the 6Rs?
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The six Rs

* The six Rs are a set of strategies used to help make
more sustainable decisions as a consumer and as

a designer:

o ok wWwnNPE

Refuse
Rethink
Reduce
Reuse
Repair

Recycle

CITY or LONDON
ACADEMY
SHOREDITCH PARK

Embedding Excellence
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* Primary recycling is
reusing without modification
e.g. reusing a shopping bag

e Secondary recycling is
modifying a product for a

different purpose e.g.
making a bird feeder from a
plastic bottle
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 Modern materials and composites
are often lighter and stronger than
traditional materials so less material
IS heeded

* Micro- and nano-technology means
that electronic products are getting
smaller and can be housed much
more efficiently

« Which R word does this relate to?
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Upcycling A\ \

» There is a growing trend
for upcycled products

* These products are
revamped to celebrate past
fashions, industrial aesthetics
and retro styling

1

L

» Upcycled products are diverted
from landfill and reduce the
demand for new products

>

- ‘ 5 l‘. -
ey / - ‘,‘{r
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Hierarchy of sustainability =
« Working our way
down this hierarchy Best Refuse
we can make more Rethink
sustalngble des_lgn Reduce
and buying choices
Reuse
« Why are Refuse and Rebai
Rethink placed at the top? Rpair
- What's so bad about Worst Recycle

recycling?
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Q.

The design and manufacture of products has an effect en our planet and environment.

Analyse and evaluate the issues a consumer may consider before deciding to purchase
products.

Give examples in your answer.

(Total 8 marks)

No.
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7-8 marks A fully coherant analysis and detailed
evaluation of a wide range of ecological
issues are censidered by consumers before
purchasing preducts. Relevant examples
given. Response is well structured, with
excellent use of subject terminology to justify
the arguments being made.

5-6 marks A logical analysis of ecological issues are
considered with some evaluation by
consumers before purchasing preducts.
Evidence of examples given may nof always
be relevant. Response has structure. Expect
an imbalance in consideration of each point.
Good use of subject terminalogy to justify
arguments being made.

3-4 marks Some analysis of ecological issues and may
contain some simple evaluation on how it
might be censidered by a consumer before
making a purchase. Limited use of subject
terminology to justify arguments being made.

1-2 marks One or twe brief points of basic analysis
considering ecological issues. Response is
likely to explain named ecological issues in
general detail, but fail to link use by
consumers in decisien making process before
a purchase.

0 marks Mo attempt or nothing worthy of credit.

Indicative content:

The question is looking for responses giving ecclogical issues a consumer might consider
in the purchase of producis.

A DESCRIPTIVE LIST OF POINTS WITH NO EVALUATION 15 4 MARKS MAX.
Expect responses to consider any of the following topics:
Raw material sourcing:

. Deforestation, e.g. damage to the rainforests and increases in CO2

. Habitat ! ecesystem destruction, e.g. Great Barrier Reef

. Mining, e.g. metal ores

. Drrilling, &.g. oil production

. Farming

. Consumers may cheose sustainable fibres such as organic cotfon as produced
without pesficides ! insecticides or PET polyester as recycled plastic bottles and
finite oil is not used.

Transportation:

. Mileage of product from raw material source, manufacture, distribution, user location
and final disposal
. Carben footprint — carbon produced during the manufacture and use of products.

The six Rs:

(in relation te their impact on the ecology of the planet)

. RECYCLE e.g. break down a part or materials and separate into same materials
and use to make a new part f product

. REDUCE e.g. use less energy, materials and resources to manufacture a product or
part

. REUSE e g. repurpose / upcycle and use for something new

. RETHIME e.g. is there a better way of manufacturing / using materials to have less
of an impact on the planet efc.

. REFUSE e.g. customers choose to not buy producis that are unsustainable to make
{ consume

. REPAIR e.g. replace a part er component when defective to extend life and delay
throwing away / end of life disposal.

Pollution:

. Pollution of the cceans e.g. polymers in the ocean

. Atmospheric pollution including acid rain

. Consumers may choose unbleached / undyed cotton as ne bleach or harmful dyes
used.

[E]
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I ¥plain what they mean in relation to environmental issues. Embedding Excellence
Reuse Recycle Reduce
Rethink Repair Refuse
(a) VWord 1
Explanation
2}
(b)  Word 2
Explanation
2}
(c) Word 3
Explanation

2}
(Total & marks)
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Reuse Usze the packaging again e.g. plastic carrier bag, wash out glass :
bottle and refill, get the maximum use cut of a product before Empeading Reslene
disposing of it.

Recycle Process the materials from used products to be used to make
new products. Put recyclable used products in recycling bing,
materials will need to be separated; some are too difficult to
separate and therefore cannof be recyeled. Council cellection
ProCcesses.

Reduce Reduce the amount of raw materials used by reducing our
consumpfion of products, recycling and reusing exisfing products
and materials.

Rethink Rethink the design of products to minimise use of
resources, use of energy in manufacture and use and therefore
their carbon footprint.

Repair Repair and maintain products rather than replace to minimise use

of pon Fenewanle resources, energy in manufacture and
therefore reduce a product's carbon footprint.

Refuse Refuse plastic carrier bags / unnecessary packaging when
offered or have the choice to reduce use of ponrenewanie
materials.

Sound response which makes reference to two of the ideas above in brief or ocne

idea in detail.
2 marks
Erief / single word answer with reference to one idea cnly.
1 mark
3 x 2 marls

[6]
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What are the 4 scales of production?
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Q2. STy
Below is a list of different types of production methods. CITXERLDOEPNIQON
Complete the table below. SHOREDITCH PARK
nt An example has been completed for you. Embedding Excellence
Explain why the two methods below are used fo manufacture products in different H‘
volumes. Scale of production and example | Describe the production method

One-off production One-off production is when only
I one of the product is made. Itis

Give specific examples of products in your answer.
usually a unique or specialised

Mazs ¥ product.
© Ksenia PalimskiAStock/Thinkstock
Batch production
- 2,
Batch © Images-By-KennyiStock/Thinkstock @

‘Mass production

© hrabariStock/Thinkstock (2),

Continuous production

[Total 2 x 3 marks) E
<

S—
© karandaeviStock/Thinkstock

{

{CLEITIIT S

(2)

(Total 6 marks)
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Q.

"I“ Maximum of 3 marks for each production methed.

3 marks

Two simple/One detailed point of explanation
and specific example(s) to further clarify
response.

2 marks

One detailed/Two simple points or one simple
point of explanation and a specific example to
further clarify response.

1 mark

One simple peint of explanation or
appropriate specific example fo clarify
response.

0 marks

Mothing worthy of credit.

Indicative content:

The guidance provided is illustrative and not exhaustive. Credit any worthy points made in
support of the band descriptors above.

Mass

Used to preduce products in tens of thousandsiarge production runs e.g. TVs,
fridges, microwave ovens.

Highly suited to products that can be made using automated manufacturing
technigues requiring minimal human involvement e g. packaging and leaflefs.
Where a large number of identical preducts are known to be needed, making it
worthwhile seffing up a dedicated production line.

Used where efficient material use is paramount to ensure a cost effective product
with minimal waste/zero defects to keep product costs low e.g. mobile phones.

Batch

Suited to small quantities of a product or slight vanations of a product e.g.
perishable goods like food, chemicals (adhesives & paint), heme furnishings
(wallpaper and tiles) some medical supplies etc.

Batches can be in single figures or several hundred depending on what the product
is e.9. set of dining chairs, bridesmaid dresses

Extensive use of jigs, templates and moulds to assure consistency across a batch.
Opportunities for CADACAM to allow flexibility in manufacturing different batches of
producis.

CQuick change over between one bafch of preducts and another without time
conguming human involvement e.g. manufacture from a CAD file.

Economies of scale as some materials/components can be sourced/purchased in
bulk.

Accept other valid responses.

Qa.

+

[2x3]

Award marks for each correct answer:

(Refer to table below)

Types of
production
method

Describe the production
method

One-off

One-off production is when
only one of the product is
made.

Batch

Batch production is when a
set quantity is made. It may
alzo require a lot of labour,
but jigs and templates are
used to aid production. Often
the machines can be easily
changed to produce a batch
of a different product. (2
marks)

Mazs

Mass production is when a
very large number of the
product is made, usually on a
preduction line. The product
changes regularly. (2 marks)

Continuous

Continuous production is
when many thousands or
millions of preducts are made
24 hours a day and 7 days a
week. (2 marks)

Describe the production methed, award marks for: |

Clear understanding, well communicated. 2
Some understanding, possibly confused or repetitive. 1

Incorrect. 0

®2)
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New and Smart Materials
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Embedding Excellence
‘New and “smart’ materials allow designers to meet a variety of user needs in exciting
ways.
Explain what is meant by the terms ‘new’ and ‘smart’ materials.
(Total 4 marks)
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Mew materials:
These are man-made materials developed recently. Mew materials have properties
previously unavailable (not present in natural materials) allowing them fo be used in

new and innovative ways.

Examples are precious mefal clays (PMC), corm starch polymers, glass Rbre
reinforced plastic {GRP), carbon fibrs, geylar, fexible plywood, pecyme foam,

maplex. medits (laser MODF), Rexible MOF, bexaboard, micro fibres, gotex.,
Eympaiss, liguid crystals (LCDs).

Smart materials:
Feact and change with a physical change in their environment e.g. heat, light,
electrical current.
Examples are (hermochiomic dyes, photochromic dyes, phospharescent pigments,
polymorph, D30 orange polymer, (polvrapralacions PLL), shape memaory alloys
e.g. fifing (ttanium & nicksl alloy), guantum funnelling compasifes (GTC),
Piezosieciric malenals (when squeezed they produce an electrical volfage).

Valid point made =1

Valid point made with explanafion = 2

Key word: Properiies
N.B. Response could be all about either New Materials or
SEmart Materials.

No marks for list of products or materials.
[4]
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Q4.

The products in the fable below make use of new or smart materials.

e () |2 .
v

Dental Protective - Prosthetic
braces clothing Food packaging limb

Baby boitles MNecklace

Choose one product from the table above and answer the guestions that follow.

My chosen product is

(a) MName a new or smart material used in your chosen product

(1

()  Explain why the properties of the new or smart material yoeu have named make it
suitable for use in your chosen product.

)
(Total & marks)

o
S ReE,

LDIRIGE,

CITY or LONDON
ACADEMY
SHOREDITCH PARK

Embedding Excellence
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(a} M.B. No mark for chosen product.
Any specific named new or smart material appropriate to chosen product.

Named maternal must be ussd in the chosen / selecied
product

N.B. Accept repoatoad materials identifiaed in 2b.

ib) Baby bottle
Thermochromic, pigments change colour with heat. The milk for a baby can be
checked to make swre it is not too hot / cold.

Colours can change from pink to yellow if food is too hof. Accept blue going to
red?

Avoid having to physically test food for correct temperature and eliminate
confamination of any sori.

Carrectly named properiies only = 2 marks max

Any 2 correctly named properties with qualification
explaining why they are suitable for the chosen product = 4.

“ \ﬂs\/ o
S ReE,

CITY or LONDON
ACADEMY
SHOREDITCH PARK

Embedding Excellence

Dental braces

Shape memaory alloys are heat treated to give the material a memory. The
braces then try to refurn to their memaory shape and pull teeth into a new
position.

Can be used in f with the human body without any adverse effect on health.
Mon-ferrous and does not react with saliva or moisture.

Protective clothing

Kevlar fibres cam be woven info a cloth that can then be made into clothing.
The weave (a3 bit like a goal net) can stop penetration by bulleis, knives and
sharp objectz. High cut resistance. Low electrical conductivity, high chemical
resistance. Flame resistant and self-extinguishing. Tough and hard wearing.
Kevlar iz lightweight, comfortable to wear and allows user to move easily.
Uzed by armed forces and police for bullet proof vests.
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Embedding Excellence

Nano Materials?
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(a)

Embedding Excellence
Explain what iz meant by the term ‘nanomaterial’

2
(b}

Give an example of the use of a ‘'nancmaterial’ and explain its advantages.

(2}
(Total 5 marks)
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Qs. CITY or LONDON
ACADEMY
SHOREDITCH PARK

(a) Award up to 2 marks using the following criteria:
A brief answer. 7 mark Embedding Excellence
A detailed response. 2 marks

Look for details relating fo:

. A material that containg nanoparticles / tubes

. A material has jppoeye mechanical properties

* A material that has an average particle size of between 1 and 100
nanometres.

(b} There are over 300 registered everyday products that incorporate
nanomaterials.
Award up to 1 mark for a proeduct that uses nanomaterials.

Possible responses:

. Ceatings: Paint, glass, computer / camera / phone displays.

. Sporting equipment: Golf clubs, tennis racquets, lacrosse sticks, socks.
. Automaotive industry: Car bumpers [ paint.

1 mary

Advantages of using this materal.

Award up to 2 marks using the following criteria:
A brief answer. 1 mark

A detailed response. 2 marks

Look for details relating fo a product being:
Sfronger

Lighter

More durable

Siffer

More flexible

More reactive.

[51
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