Year 11 Designh and Technology NEA

Key information

All KS4 students will be following the AQA 9-1 GCSE Design & Technology Syllabus, course code 8552.

The exam board is AQA - The course is split into:

NEA - Non Examined Assessment -

o L
2075 @r e ClUEIhIEEeln Exam - 50% of the qualification

Approximately 35 hrs of candidate work 2 hour exam

Design & Make task from a contextual challenge set by AQA Design technology exam set by AQA

Worth 100 raw marks
Worth 100 raw marks

Externally moderated
Internally assessed and externally moderated



pesieN TEcHNoLocY EXAM PREPERATION Ways to help with revision.
Useful website www.technologystudent.com

positively mad—a reminder

How to Mind-Map

.Draw central image in the middle of alandscape page
.Create branches that radiate out from the central image

+On the branch, write/draw main headings. Heading, drawing and
branch are the same size.

.Place a small dot at the end of the branch.

«From the dot, radiate lines for sub-headings.

«Place dotatendofline. Write or draw sub-heading ontopiflines.

Make sure words and pictures are the same length as the line.
+The lines do not have to be straight.

At the end of lines, draw a dot.

«From the dot, radiate lines for supporting information.
+Wherever possible. Use pictures, symbols, colour codes.

Story links

«Break into little bits or lists.

. Turn the bits intoimages.

« Think of a weird story or song to link the bits, items orimages
together.

. Tell the story to yourself as you go along..

.Draw the story.

«Use the pictures to help you retell the story often.

Learning the order of the planets
example:

SUN, MERCURY, VENUS, EARTH, MARS,
JUPITER, SATURN, URANUS, NEPTUNE,
PLUTO:

| see the sun trapped in a thermometer
(Mercury), held by a beautiful woman (Venus),
standinginapotof (Earth) while standingon
a(Mars) bar. Her friend (Jupiter) gives hera T-
shirtwiththe word SUN (Saturn, Uranus,
Neptune) written onit. He said itonce
belongedtoWalt  Disney’s dog (Pluto).

Journey systems

+ Think of a short journey from one place to another.

«Name or number up to 10 differentlocations along the way.
«Attachthethings youneedtoremembertothe locations you have
created.

-Draw the journey with the attached information.

. Toreview,gooverthejourneyseveraltimesinyourmindandrecall
the facts you need to remember.

story links & the journey system







pesIGN TECHNoLoGY Revision MATERIAL PROPERTIES
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i O
Density u \ / paque
4 )

Translucent

Fusibility {=| MaterialProperties
o Transparent
Thermal
conductivity
Durability Ductility

Electrical m K- E Hardness

Conductivity

Malleability ; \ ’ / 3
L . .
Thermal 5* <€ Mechanical properties
expansion \
?nowledge & Understanding/ Key Words: Z
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DESIGN TECHNoLOGY REVISioN STRUCTURAL SYSTEMS
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[ Structural systems J
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/Knowledge & Understanding/ Key Words:
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pesIGN TECHNOLOGY REvisioN MATERIAL PROPERTIES 2

Material Properties
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/Knowledge & Understanding/ Key Words:
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DESIGN TECHNOLOGY Revision IECHANICAL SYSTEMS

Cams
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/Knowledge & Understanding/ Key Words:
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DESIGN TECHNOLOGY RevisioN POP UPMECHANISMS

LEVERS

Load direction i . LINKAG ES

Clags 1

ot | §~

v

C
<@mmmm Effort direction

Class 2

<@ Effort direction

. [{ POP UP MECHANISMS }J iy

Load direction mummmp>

/Knowledge & Understanding/ Key Words:
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pESIGN TECHNOLOGY REVISION ANTHROPOMETRICS & ERGONOMICS

{ ANTHROPOMETRICS & ERGONOMICS}

v
a N

A designer needs to make sure that the sizes chosen fora
design are ergonomically correct. Todo this the designer
will look up
anthropometric data.

\_ J

v
\
Everywelldesigned product mustbe easy, comfortable
and safe to use. The parts of the product that are

touched by humans, e.g. handles, seats, table tops etc.
are said to be ergonomically designed.

o J

N

/Knowledge & Understanding/ Key Words:




DESIGN TECHNOLOGY Revision DESIGN PROCCESS

-

DESIGN PROCCESS

/Knowledge & Understanding/ Key Words:

The Problem
Every product isdesigned, made and soldto solve aproblem. A newdesignmay be needed
because....... everythingyouuse, hold,travelin,sailin,flyin....... hasbeendesignedforthatspecificfunction /
4 ) 4 N 4 ) 4 N
DEVELOPMENT
BRIEF ‘ RESEARCH - SPECIFICATION - DESIGNPROPOSALS - & - PLANNING
MODELLING
\_ ) . J \_ ) \_ J \_ J
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TESTING
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EVALUATION
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DESIGN TECHNOLOGY ReEvisSioN COMMERCIALPRODUCTION

Mass Production Batch Production
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Manufacturingsystems

N

One-off
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Templates &jigs

COMMERCIAL PRODUCTION
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Recycling

C4A)

Recycle

h

CAD/CAM

Design

Reuse

/Knowledge & Understanding/ Key Words:
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MATERIALS | I

TRY SQUARE

ENGINEERING SQUARE

MARKING GAUGE

DIVIDERS

SCRIBES & CALLIPERS Used to scratch the metals surface.

/

00

peSIGN TECHNoLoGY REVISIoN MEASURING AND MARKING OUT MATERIALS

COMPASS

DOG LEG DIVIDERS

SAME EQUIPMENT AS WOOD LEAVING THE PROTECTIVE LAYER ON

/Knowledge & Understanding/ Key Words:

SCRIBE

' | CENTRE PUNCH

| | Used to put a
small dent in
the surface to
allow drill to
bite.

] Eua Brimi g
i i T s g

i
USE MARKER PEN & MASKING
TAPE




pesIGN TECHNoLoGY Revision WOODS CLASSIFICATION AND PROPERTIES

[ WOODS }

v
[ 3 TYPES OFWOODS J
| SOFTWOODS | | MAUFACTURED |
: Coniferous
trees Chipboard

ParanaPine

Cedar

Spruce

Blockboard
ScotsPine

/Knowledge & Understanding/ Key Words:

Medium Density
Fibreboard (MDF)

N




pesIGN TECHNoLoGY RevisioN WOOD FUNCTIONAL PROPERTIES — USES & PRODUCTS

| MAUFACTURED |

durable inside, warps
easily

boat fittings,
veneers.

Straight grained, but knotty, quite | Building construction. Low
strong and easy to work When used outside it needs
protection.
Takes paint well.
Straight grained with few knots, High quality interior High
quite strong and durable, warps construction and
easily furniture
Quite strong, with small knots, Fitted furniture, e.g. Low
resistant to splitting but not kitchen cabinets.
durable
Straightgrainedthatis knotfree. Used outside for High
Very light in weight. Very durable, shed construction
inside and outside. and quality fencing.
Quite soft.
e . Tool handles, cricket bat
Lightin coIour,ermbIe_andtough, handles, ladders, Med
steam bends well, varnishes well.
veneers.
Mid-brown colour, . . .
hard, strong and High quality furniture,
toys, tool handles, Med
tough, tends to warp,
veneers
steam bends well.
Light brown, hard, . . .
tough, heavy and du- High quality furnl_ .
. ture, garden furniture, boat High
rable outside. Gets building. veneers
harder with age. 9;
Red in colour, medium High quality furni
weight, quite strong, ture, shop furniture, High

NAME PROPERTIES USES COST
Strong in all ;rvztr)lif;o: sc,loor
directions, quite fronts P d,rawer
Plywood stable but can warp. A botton;s small Med
water-proof ply is boats ’
available.
(waterproof ply)
Does not warp easily, Tabletops,
cuts and planes well worktops,
MDF without splitting, vent?ered Med
.. furniture,
needs a finish.
clock cases.
Does not warp easily. | High quality furni
Very strong, rigid and | ture, stage .
Blockboard rather heavy. Edge flooring, High
finishing is difficult. | fire doors.
Heavy, can warp Cheap plastic
. easily, joining pieces coated furniture,
Chlpboard together is not easy, roofing boards, Low
needs a finish. partitions
Not very strong, Ez:;sanels,
Hardboard \fAil:irzrsleasﬂy, needsa drawer bottoms, Low
) cabinet backs.
Flank. %-‘ﬂ:
-~
1E -‘::.:-; = 1 oo
Sawn size
» I'—.-'I | W Ans |
== =7 a7
- AT h-,.+
Planed size
Dowel Half-round

/Knowledge & Understanding/ Key Words:




pESIGN TECHNoLoGY REvisioN WOOD CONSTRUCTION & THE MAKING PRODUCTS

 WOODS

CUTTING/SHAPING
(THE WASTING PROCCESS)

/ PN O, \ — - / Preservative \

4

FINISHING

Oil <= =P Wax
Sanding

Blade level

Varnish * Paint

K Stain j

L
H-{ ?., PVA (polyvinyl acetate) 1 hour Non-toxic, white, water-based glue for general use. Normally water resistant when set.
W \\ Synthetic R_esm 2-6 Non-toxic, white, water-based glue. Used when extra strength is important. Waterproof when set.
ke (Cascamite) Hours
Contact Adhesive Instant Highly toxic, brown, spirit based, waterproof glue. Used on nonporous surfaces. Must be used in a well ventilated
(Evostick) area.
Glue sticks 15 Non-toxic plastic.Not very strong.
Seconds Only useful for spot gluing. Excess glue difficult to clear away

/Knowledge & Understanding/ Key Words:




DESIGN TECHNOLOGY REVISION WOOD CONSTRUCTION : WOOD JOINTS.....coeeeeeees
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/Knowledge & Understanding/ Key Words:

N

WITH WOOD JOINTS THE GREATER THE AREA OF SURFACE CONTACT THE STRONGER THE JOINT

ADHESIVE




DESIGN TECHNoLoGY RevisioN WOODS PROCCESSES & POWER TOOLS
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{ Flat-sheetlamination}

{ 3D-forms/shapes J

Base board

S

&

7
i

s |
N
\
//'

Laminate strips
and adhesive

/Knowledge & Understanding/ Key Words:

Plywoods can be produced in flat sheet & 3D forms

1
Fixed block

Py

Polythene sheet




DESIGN TECHNoLoGY RevisioN WOODS PROCCESSES & POWER TOOLS

[ Hand Router} { Handheld powertools J

\

Cutting Drilling Planing Sanding

@

{ Commercial machinery}

Theshape of
the routerbit
determines
theshapeof
the profile

Circular Saw

PERPP-

/Knowledge & Understanding/ Key Words:




DESIGN TECHNoLoGY Revision WOOD PRODUCT ANALYSIS

PRODUCT

MATERIALS

MANUFACTING

COMPONENTS &
CONSTRUCTION

BEECH
Mid-brown colour,
hard, strong and
tough, tends to warp,
steam bends well.

ASH
Light in colour, flexible
and tough, steam bends
well, varnishes well.

MAHOGANY
Red in colour, medium
weight, quite strong,
durable inside, warps
easily

N

/Knowledge & Understanding/ Key Words:




pesIGN TECHNOLOGY RevisioN METAL CLASSIFICATION AND PROPERTIES

METAL
\4

2 CLASSES OF METALS
PUREMETALS ALLOYS

metals that contain iron and are affected by
magnetism (apart from stainless steel).

NAME COMPOSITION PROPERTIES USES NAME
Aluminium
Iron Smooth skin with soft core, strong when Vices, lathe beds,
Cast Iron +35% carbon compressed, self lubricating, cannot be garden bench ends,
e bent or forged. car brake drums, etc
Duralumin
Iron Ductile, malleable & tough, high tensile Car bodies, washing machine
Mild Steel +0.15-0.35% strength, poor resistance to corrosion, bodies, nuts & bolts, screws, nails,
carbon easily welded. girders, etc.
Copper
High Iron Tool blades e.g. saws, chisels,
Carbon +0.8 - 15% Very hard, rather brittle, difficult fo cut, screwdrivers, punches, knives,
Steel : b e poor resistance to corrosion. files, Brass
(tool steel) carbon efc.
. Iron . . - Bronze
Sngh + tungsten Very hard, heat resistant, remains hard Drills, lathe cutting tools, milling
peed hromi h d cutters, power hacksaw
Steel chromium when re blades efc Ti
vanadium : in
Iron .
Stainless + chromium Tough and hard, corrosion resistant, wears j'.usuirs‘y’sihnck:’;:SGPOTS’ Lead
Steel nickel well, difficult to cut, bend and file. etc ' pans,
magnesium ‘

metals that do not contain iron and are not
affected by magnetism

COMPOSITION

pure metal

aluminium
+ manganese
magnesium

pure metal
copper
+ zinc

copper
+ tin

pure metal

pure metal

PROPERTIES

Good strength/weight ratio, malleable and ductile, difficult to
weld, non-toxic, resists corrosion. Conducts heat and electricity
well. Polishes well.

Stronger than pure aluminium, nearly as strong as mild steelbut
only one third the weight.

Tough, ductile and malleable. Conducts heat and electricity well.
Corrosion resistant, solders well. Polishes well.

Quite hard, rigid, solders easily. Good conductor of heat
and electricity. Polishes well.

Tough, strong, wears very well, good corrosion
resistance.

Weak and soft, malleable and ductile, excellent corrosion
resistance, low melting point.

Soft, malleable, very heavy, corrosion resistant, low
melting point, casts well, conducts electricity well.

/Knowledge & Understanding/ Key Words:

MILD STEEL MOST COMMONLY USED IN SCHOOLS




pesIGN TEcHNoLoGY RevisioN METAL FABRICATION & THE MAKING PRODUCTS

CUTTING/SHAPING
(THE WASTING PROCCESS)

_ [FL

- METALS

FINISHING

bwaq bsaibiulq Youbord
1ebwoq bezibiu
wn .~
- eeed el : ‘-
—

ALTERNATIVES

Painting

Lacquering

Plastic Coating

Enamelling

Vitreous enamel

Anodising

\i‘oplaﬁny /

/Knowledge & Understanding/ Key Words:




pesSIGN TECHNoLoGY RevisioN METAL CASTING & COMMERCIAL PRODUCTION

‘l Pressing
Steel strip

Two part press

Sheet metal
Male half HW /
NN N .

Female half

Punching
T Sand casting

Cup shape Blank before
drawing Molten metal is sucked into mould
Wax shape
N METALS " B
| — — Investment
L~ plaster
A p

~~_Open-ended

can
) N\ I LiJ
f Viax sprue To vacuum pump
Hot wax {Air is sucked
through the plaster)

dripping out

e L/ e h Wax casting
. g T FEH I '"'l‘
= 1 Itnm B 1[, S
| '.’ Uy [! R !) L | )L ._uw.ﬂ"k‘(' '"J'l"' There is a hait.depth
B } [ ’ f Hydraullc ram cavily in both parts - sprues
' o Awee s v peiiomns @ Bt
Rolling Extrusion L { A
e e L Locating pin
/Knowledge & Understanding/ Key Words: Compieted™ J
handle .
SAND & WAX CASTING COMMONLY USED IN SCHOOLS Die casting

N




pEsSIGN TECHNOLOGY RevisioN METAL PRODUCT ANALYSIS

PRODUCT MATERIALS MANUFACTING COMPONENTS &
PROCESSES CONSTRUCTION
Aluminium
Or
Mild Steel
o
Mild Steel T:.:"?ﬁ"lﬁ
Cast steel '

/Knowledge & Understanding/ Key Words:

N




DESIGN TECHNOLOGY REVISION PLASTICS CLASSIFICATION AND PROPERTIES

{ PLASTICS }

T
PN Iy .

{Thermoplastics J {ThermosettingPlastics J {Natural Plastics J

g Can be reshaped by Cannot be reshaped by heating and
; heating. Theywilltryand can withstand higher temperatures
< return to their original than thermoplastics

shape if re-heated.

+
k)

Plasticisers Stabilisers Pigments Fillers Flame retardants

fKnowIedge & Understanding/ Key Words:

THERMOPLASTICS MOST COMMONLY USED IN SCHOOLS

N




DESIGN TECHNOLOGY REVISION PLASTICS CLASSIFICATION : PROPERTIES - FUNCTION

PLASTICS

.

{Thermoplastics J

""G""D"'O“‘D-"Q---D-"ﬂ“-
O O O
O

FOLYRIEM C AR

Plastics are made up of
chains of polymers

KThermosetting Plastics J

RS- UMEED HILYNERA CHeun

Plastic Type Properties Uses & products
Polymethyl- Acrylic Rigid, hard, can be clear, very Tlluminated signs, windows,
methacrylate PMMA durable outside, polishes to a high baths,
shine.
Polyethylene Flexible, soft, good Food bags, buckets, bowls,
(polythene) chemical resistance, bottles.
feels waxy
Polyamide Nylon Tough, self lubricating, resists Gear wheels, bearings, tights,
wear, good chemical Resistance Combs
Polystyrene GPPS Lightweight, hard, rigid, can be Model kits, utensils, containers,
(Geneal purpose) clear, good water resistance Packaging
HHIPS
(High Impact)
Expanded Very lightweight, floats, good heat | Insulation, packaging
Polystyrene insulator
Polyethylene PET Tough, clear, lightweight, Fizzy drinks Bottles
teraphthalate
Polypropylene PP Lightweight, flexible, resists Climbing ropes, crisp
cracking and Tearing packets
Polyvinyl PvC PVC can be clear or coloured, rigid Window frames, drainage pipe,
or flexible, water service pipe, medical
Chloride devices,
Acrylonitrilebut ABS Very tough, scratch resistant, good | Casings for cameras,
adiene chemical kettles, vacuum
styrene resistance cleaners

Polyester resin GRP Hard, rigid, brittle, fough when Boat and car

(mixed with mixed with glass or carbon fibres bodies, paperweights

glass fibre))

Epoxy resin Araldite Strong, good chemical and heat Adhesive encapsulating
resistance, sticks to other electronic components
materials well

Urea UF Rigid, hard, strong, heat resistant, Electrical

formaldehyde does not bend plugs and
when heated, good electrical sockets,
insulator door

knobs

/Knowledge & Understanding/ Key Words:

THERMOPLASTICS MOST COMMONLY USED IN SCHOOLS
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DESIGN TECHNOLOGY REVISION

CUTTING/SHAPING
(THE WASTING PROCCESS)

Heating eberment
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b e Ol = 1
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\ B %
\
Buffing wheel

\\ —— / FINISHING

/Knowledge & Understanding/ Key Words:

Board covered

with wet & dry
paper

Plastic sheet edge
being polished




DESIGN TECHNOLOGY ReViSIoN VIANUFACTURING COMMERCIALLY WITH PLASTICS
Vacuum Forming

CompressionMoulding

InjectionMoulding
el Thecrr pos
""{: N
c:an:PedLL JJ : l Injection Mould
plastic =
sheet ” ” heating a - :
\‘ ol o \ m~
m . P pr—rnd et
“‘----.____1./_:_L 7 e
1l [II IR N/ RN l{ll 1l W
242X e
\ - 7
L_J Movlable table with T —
holes thrs umm.umnm

I]I]%]’I] ﬂﬂﬂﬂﬂﬂﬂ I]\I%I']I] T

{ PLASTICS}
o / \

|+|LH-'

Air compressor
Extrusion Extrusion coating

=
:

Blow moulding
Knowledge & Understanding/ Key Words

VACUUM FORMING MOST COMMONLY USED IN SCHOOLS




DESIGN TECHNOLOGY RevisioN PLASTIC PRODUCT ANALYSIS

PRODUCT MATERIALS MANUFACTING COMPONENTS &
CONSTRUCTION
"Em‘:m w cremon
SR |
Polyethylene S
(polythene) Ll M“:;;\:i;
ABS
Acrylonitrilebutadiene
styrene
DYSON HOVER
PET AR
BOTTLES Polyethylene ‘
teraphthalate
IL\['.{:ZF """"""
BLOW MOULDING

fKnowIedge & Understanding/ Key Words:

VACUUM FORMING MOST COMMONLY USED IN SCHOOLS
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DESIGN TECHNOLOGY REVISION SMART MATERIALS

Thermo chromatic

r‘.

Polymorph

Metamorphic

Super conductivity a

)

PANSHIIONIENT
1 |

\_

A

smartmaterialisamaterialthatcanbecontrolled. Itcanb
made to change its colour, size or shape and be returned toits

original form atwill.

applying pressure to the material.

~

e

Thecontrolinputcanbechangingthe temperature ofthe
material, applying an electric current through the material or by

/

/Knowledge & Understanding/ Key Words:

N

Plastic-Memory

Shape-Memory Alloys
(SMA)

Atroomtemperature the split
rivetisin its open position.
When cooled to below
freezing, therivetbecomes
straight.






