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D&T

Resistant Materials
Exam Prep

Head surface s milled

Camshafl & ground 10 new
ariginal equipment or Is ew

Permatorgue head gaskel

New. all steel
timing gears & chaln

Crankshalt is
machined & finished
for 002 clearance

L3

New cam bearings

All new rod bearings

All balt holes are tapped

Each lifter
galley ks honed
for proper it

Each seat ks cul, not ground
aned vacuum checked

Piston clearance o
0.E.M. specification

New brass

soft plugs

Valve guides are
diamoend honed

New ail pumyp

All eylinder walls
are dsamond honed

New springs & kecpers

New rockers & push ol

New valves  pision Ang

New pistons

All rods are restzed
for (02 clearance

Chrome maolfy
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Key Words & Meanings:

What does it have to do/have ?
Durability, Safe, Durability, Sustainable
Materials, Design Features

et Make It Better !

Specification
Requirement

Evaluation Good, Bad & How to make it better
Analysis Looking into or at a product / Brief & Evaluating if
Aesthetics Looking at thaletailsof how something looks
Ergonomics How a product fits the human Form

Anthropometrics Average sizes of the humans used to design progic

Annotation Write notes using full English PEEAD
Adhesives Any type of glue

Properties What something does or has
Precaution Things you do to protect your self

Computer Aided Design / Computer aided Manufacture
CAD /CAM (you design it on the computer) / (A machine makes it like a lazer cutter)

Sustainability Will last forever if managede FSC wood
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Prototype/Modelling

Working in 3D allows a designer to explore a design cheaply,
and quickly. Allowing the designer to look at the limitations of the
design for instance how pieces fit together.

Suitable Modelling Materials:

A sheet cardboard

A Corrugated cardboard
A Polystyrene sheet

A Straws

A Polymorph

A Styrofoam —
A Plasticine “A
Virtual Modelling / CAD
(computer aided design)

m
This gives the designer the opportunity to virtually model ¢ = =+ S

allowing the designer to quickly and easily alter/change th“'--“-l
also allows the designer to rotate the idea 360 degrees si:

able to look at the design at any angle. It can also allow th '
designer to easily produce a working drawing of the idea.

Programs we use at EcclesSietabol:

{ @ s
A Autodesk Inventor | { S 9@1
A 2D design 2 ,*\ i ;'534.
A Cut studio @] ‘ \‘3»

3D Printing / CAM
(computer aided design)

3D printing is a fairly new technology that now allows the <
process of a designer using cad to then print / building up
model of any conceivable design. Although this process is
incredibly quick and produces amazingly accurate prototyy z
currently massively expensive for the material used in the ~
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Quality Control:

Quality control (QC) guarantees the accuracy of a product by using jigs, moulds etc. and by a §
carried out as the product is mades 3tisething you have done throughout ye@Simalild at

each stagee.checking yoareasurementis,the sanding smooth and no lines remain, does the tah
together at the dry fit setge

Other possible checks could include:

A Dimensional accuracy
A Material quality

A Electrical safety

A Flammability testing

Quality Assurance:

Quality assurance (QA) checks the production systems before, during and after the manufactu
that consistency is achieved and that a product meets the required standards. The customer ig
part of any QA system and may be involved in the monitoring at varigiisaigbeasser surveys and]
focus groups).

Production Scales:

One Off Production
Hand built to exacting specificationsp$iigiHongnanufacturing processes and high

quality outcomes. Alternatively this could the a prototype made quickly out oﬁ
materials starting the design process. ;

BatchProduction

Made in 50 to 300 using jigs to reproduc®puatisnased as a test to check

demand for tipeoductCan usually seen as a limited edition or a test batch to &%
understand the demand of the product and also to analyse/test any problem

arise before the design goes in to mass production.

MassProduction: _—

Hi gh vol ume ( 1@&sSetilyslife nmachines specialy made to a m
producéhe product Desi gnds ar efitxanaribsahlcdst sadng t t o
being high priority.

Continuous Production: Rt 2o
This is where a product is continuously produced over hours, days weeks 0l W LEER
product is usually an inexpensive product that has a continual demand fromes 2
extremely high quantities such as screws.

el
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i Flow Symbols & Charts:

Start

The following symbols show the three most ’
common parts of the manufacturing process. Rub down with

Sand paper

( N
Start / End Is it smooth with
\ y Pencil lines visible 2
Process Put varnish on it
with a brush
Allow to dry.

Repeat three times

If there are any
Surface marks rub down

With fine sand paper
And revarnish.

When planning the manufacture of a product, the
designer needs to show which processes happen
at what time. Finish

Gantt Charts:

Gantt charts are block charts that are useful if more than one process is being completed at thg
every stbomponent is finished ready for the final assembly.

Marking out -

Cutting -

Joining -

finishing -

\1-4
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Anthropometrics:

] =L o
Anthropometrics is the study of the human data/meas | \ \‘ oA
These measurements are taken from millions of peog;| | } | &t
different shapes and sizes and the overall averaged = | - "'}";i’ﬁ - ;
are then produced for specific ages and age groups. " : |/ 6 2

designers to select appropriate sizes for their designs

Ergonomics:

Ergonomics / ergonomic data is used when a designer
pacifically designing a product to fit the human form. Fc
example a glove this needs comfortably surround the fi
appropriate lengths for all the hand (fingers, thumb & p.
Or where a design is led and shaped to specifically fit
comfortably to the human form.

Sustainable forestry Environment al | 4@ ;)
Reuse: How you can:

Softwood 37.5Years| Tyy to specify parts and compaeeqtsastenings, packaging, etd.)
300 Year cy i which could beused easily when the product is finished with
Recycle: Landfill site or decomposition:

AThe product could be made from recycled materials, e.g. Glgs:
aluminium foil, clothes etc.
At will be easy t o r elonger Wwaatept
Repair: Repair/Reuse old product:
ADoing away from the 6di spogs

when finished with not kept for life).
Replant 3 for every one cut downAReusing and repairing components of old products.
Refuse: Not use something due to the nature of where it comps
Forest Stewardship ADue to the fact it is endangered
At is not sustainable in it]|d

council ~ Alt has travelled massive distances to be used.
: :&’]S an award given to Alt takes massive amounts of machines to refine the product

forests/timber that has Rethink: Use materials components in unconventional ways:
been sustainably cut AFigure out ways of using things differently no matter what th
FSC and replaced. They may be or how theyased
also guarantee the woodland dtillReduce: Aim to reduce the amount of
provides a natural environmen fokmaterials being used by making them thinner, lighter or sma}
the wildlife that livds ZEnergy used in the manufacture of products
within it. APackaging being used to protect the products during transpoyte
and storage

3%
<

e
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STAGES OF PLASTICS (RAW MATERIAL) PRODUCTION

)

|4
OTHER GASES -~

NAPHTHA -

PETROL -

KEROSNE -

DIESEL JET FUEL -
AND PETROL

LUBRICATING
oL

FUEL
oL

ASPHALT AND -
TAR

STAGES OF TIMBER (RAW MATERIAL) PRODUCTION

! STAGE ONE - TREE FELLING STAGE TWO - STORAGE STAGE THREE - TRANSPORT 7O SAWMILL

STA({ FOUR - BREAKING DOWN STAGE FIVE - SEASONING STA(;E SIX - RESAV\ING To
J ROGGH SAWING TN THE SAWMILL

PR |

STAGE SEVEN - MANUFACTURE
APRODUCT
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Adhesives & Gluing:

Polyvinyl acetate (PVid)a white, wateased adhesiv
that soaks into the surface of the wood and sets o
the water is absorbed.
than the wood fibres themselves and so makes a
strong bond.

It glues
t e nWaqoatg wopdd e

Hotgluegumn s useful for quick del ling, but i

to use/control andNi®T FOR ANYTHING OTHER TH Just for
MODELLING. . Modelling
Epoxy resins a versatile but expensive adhesive that ps It glues
stick most materials together. Resin and a hardener i Anything to
mixed together then applied to the materials and set Anything
Contact adhesivs ideal for gluing plastic sheets to ' It glues
wooden/manmade boards. The glue is applied to Plastics to
faces and left to dry then applied to each other. Th "= Wooden/ manmade
one shot/chance process and bonds instantly. L boards
Nuts & Boltshis is a fitting that is semi permanent as'@:;h-_. o000
can be tightened and untightened attaching any mat to ™ w

together. ‘ - -

Rivetthis is a permanent fixing with the rivet being pd &%
through two materials and then deformed on one sic I_ﬂ L

hold them together. ===| ==

Wood Screws used to screw in to wood thisisasem'w 4 & @&
permanent fixing that can be removed at a later date Yy ,.{ Y Y ‘
! |

d
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Plastics:

Thermosetting plasti@ge heated and moulded into
shapeThey candét soften if
polymer chains become interlinked during the
moulding process. Individual monomers are joine
together to form a massive polymer. An example
is;

d because

Line Bending Acrylic:
A Step 1: The sheet is heated along tl |
of the intended fold.
A Step 2: The softened area is then bt
the shape usually using a bending ji -
improve accuracy.

Thermoplasticsoften when they are heated and c‘-‘-‘-‘
be shaped when hot. ThMc wi | | hard
cooled, but can be reshaped if heated up again.

example of this is vacuum forming;

Vacuum Forming HIPS (high impact polystyrene)

i(

Eedetlokd
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(Smart Steel & Plastics:

Smart steelcomponents can; V.
A Become magnetic under high stress (used to monil/
conditions in machines). “ I| %}
A Absorb impact (being developed to improve car an u?.\
passenger safety) :

Smart Plastidolymorph is a tough polymer (plastic) which
softens and becomes easy to mould at 62deg C. It can be
softened with hot water or a hairdryer, moulded into shape
hand and once it cools it hardens to the shape you have
manipulated it to.

Thermochromitnk- this ink is intelligent due to how it reacts tc
temperature or light, changing colour with heat or glowing in
dark. These inks are commonly used on concert tickets to
increase the difficulty of forgery, On mugs where the colour
change or disappear to indicate that the temperature of the liquid
within it.

Smart Greasés a very viscous (thick) gel thaiecased to
control the movements of mechanisms.

Composite Materials

G.R.P (Glass reinforced plasfit)is is where a polymer resin
(liquid plastic) that has been reinforced by the addition of stranc
of spun glass. This makes the material a light, hard wearing
material that is durable and resistant to corrosion.

Usually used in boat construction, motorbike helmets and car
body panels.

Carbon FibreThis is where fibres are spun into a cord and &
laminated with plastics which produces an exceptionally s
materials. Usually used in fishing rods, F1 Cars and tenni

rackets, mountain bike components.

Kevlar Is well known for its strength being able to withstar
massive stress and heat. It is usually used in protective
equipment such as, bullet proof vests, helmet and vehicle

protection.
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Injection Moulding:

Blow Moulding:

Rotational Moulding:

Extrusion  Forming:
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Gears:

Gears are linkages for transferring motion. Gear wheels
have teeth that mesh with the teeth of the other gears.

with more force).

Arack and piniofinkage is used in cars to convert the »¢

rotary motion of the steering wheel into the lateral”™
movement of the wheels.

Aworm and worm wheganges motion through 9
deg. The worm is usually the driver. This create:s
reduction in speed and high torque, for exampl
held food mixers.

Chains & Sprockets:

A bicycle useghain and sprockéd connect the
pedals to the back wheel. As the pedal is pushe
chain links with the sprocket and turns the whee
Different sized sprockets make it possible to pec
comfortably uphill.

A chain has a direct
is difficult to change and has to be lubricated wit

Pulleys:

Apulleyis a grooved wheel with a belt running in
groove. A twist in the belt makes the second pul
the opposite direction.

A belt stretches, allowing it to absorb shock and
changed easily. But a belt can also slip. They ar
A Control how fast something turn€de.g.
players and washing machines

A Makes lifting easier, e.g. cranes

i((
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General Mechanical Movement:

A mechanism creates movement within a product.
A designer may need to apply a mechanism to any
product, whether itods a
of engineering.

Looking at existing products you can establish the
needed mechanism by selecting one of these four
Types of movement:
A Rotating or rotargturning in a circle).
A Linear(moving straight in one direction).
A Reciprocatingmoving backwards and forwards).
A Oscillating'swinging in alternate directions).

Lever Basic Principles:

All Machines will almost always certainly have at least
one leaver. A lever is a simple device, consisting of a
Rigid bar which pivots about a fixed point (the fulcrum).

AA 6Loadé is applied at o
A The bar is placed centrally on top of the fulcrum.

A At the other end of the bar a force is applied (the effort
AThis results in a single

A pair of scissors is a great example of a lever system.

A The effort is applied by the hand at one end.

A The load is the resistance against the cutting edge.

A The fulcrum is the screw that holds the two halves
together and allows for movement.

Here are the three ways the effort, load and fulcrum are

60l ever o6

rigi

used as levers

JAN
F

_f%
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Basic Electrics

—o o— ‘ Switch

_l k- _1 — | m:) Battery Snap

'\\\ Resistor

4|>|7 Light Emitting Diod
AN (L.E.D)

Bulb

Motor

Basic Electronic Circuit

o o—

For the LED to light up there must be a
continuous loop (not broken) this is what the
[] switch does. The battery snap is what attaches the
negative and positive feeds of the battery. Before
the power is delivered to the L.E.D it must be
I% ) reduced to the correct amount of current to

ensure it doesn't overload and make the L.E.D
explode, this is what the resistor does. Finally when the correct amount current
runs through the L.E.D and the circuit is complete it will light up. Within the
circuit you could replace the L.E.D with a bulb or motor and the different
components would be powered in the same way.



http://www.google.co.uk/url?sa=i&rct=j&q=motor+symbol&source=images&cd=&cad=rja&uact=8&docid=-3fAn10US3MsjM&tbnid=zkhLv2J1dh-QnM:&ved=0CAUQjRw&url=https://nationalvetcontent.edu.au/alfresco/d/d/workspace/SpacesStore/25c06abd-6e95-4f86-a163-133069d01208/12_04/toolbox1204/units/03unit/02topic/text_alternative/ta_ch01.htm&ei=gkpeU4eMO4Gw7Qb744BI&psig=AFQjCNEZDT9kQFHnj2MSKoE8lAo4YXZl4w&ust=1398774780082197
http://www.google.co.uk/url?sa=i&rct=j&q=motor+symbol&source=images&cd=&cad=rja&uact=8&docid=-3fAn10US3MsjM&tbnid=zkhLv2J1dh-QnM:&ved=0CAUQjRw&url=https://nationalvetcontent.edu.au/alfresco/d/d/workspace/SpacesStore/25c06abd-6e95-4f86-a163-133069d01208/12_04/toolbox1204/units/03unit/02topic/text_alternative/ta_ch01.htm&ei=gkpeU4eMO4Gw7Qb744BI&psig=AFQjCNEZDT9kQFHnj2MSKoE8lAo4YXZl4w&ust=1398774780082197

‘Notes:




NOSS3T V NI NOA DNDISY ¥3HOVIL HNOA SYM 11 41 SV NOILSIND IHL OL ANOdS3d OL IAVH NOA
HIWVYX3 TVIH3LVIA LNVLSIS3Y ¥V NI 34V NOA 438W3N3Y
1ysnoy] w3 sisAjeuy
-
4 i
‘S
v
€
Z
\- T
\ :@2|qIonpoud sse
:@sn 0] ajes
:Aj13934100 juoM
:319npoud jo Aljigesng
:39npoud jo Aljenp
[ :20ualpny 1ieA 1981 \
\ |eul JO S3S02 9oNpau 0} Wall aonpoud ssew 0} a|qe ag :9|qlonpoud SSen )
13W01sNd 2yl J0j 2|qelins aq IsNW 1oNpoud :asn 01 ajes
104 paudisap sem 11 qol ayl op 1snw 10Npoud :AJ3103110 JI0AN
sieaA maj e 1sea| 1e 104 1se| 03 1onpoud ayi Juem |Im 3|doad :3onpoud jo Alljiqeang
3ulAng aioj2q Alljenb ayi oayd ajdoad asnedaq apew ||aM 3q ISN|A :39npoud jo Alljenp
( 1npoud ayy Anqg 01 Juem ||Im ajdoad os (Sunsaltajul) Suiyoles aA3 :aduaipny 1)JeA 19384 \
é )
9AeY JO Op O} spaau 10NpoJ mu.cm&mc— _ 3 me \ CO—HmU —*—Uwam
ay3 1eym 10J1s1| suiddoys . . oJ . )
.




(sy4pw Z) Bupjuiyy udisap SA1IE=10 BulAe|dsIp ESpPI [EUISII0O UY »
(¥4ow ) E3pI SNOIAGO a|dWIS Y/ «
(sy4pw ) seapi 1ayio ayy o3 a|dipulid ul JE|IUdis S| 1Byl eapl Uy «

“wayl a3edndag

pue _ﬁv“x__wu.>.) |e=24 m.:\: Ul U=a2s a2A NOA

f....,“:d_:“” y__*v ,‘.i,..;..,i._vw.\,, .C_Lf saAa 1noA CA.CWD

\

J

Jejlwis BUIYION jjIuaialIp' ATILITdINOD
2Je jeyl seapl Xg 2onpoud 01 noA sasinbau siy|

HAW seapl usisaqg XS




N
Question 6 is about making.

You are advised to spend about 20 minutes on this question,
6 Two designs for a note pad holder are shown below.

Both of them could be made in a school workshop.
Chooseone of the note pad holders.

| K2aSy y20S LI R K2f RSNY xxxi
6 (a) Name one suitable specific material you could use to m
your chosen note

pad holder.

Giveone reason for your choice.
al GSNALf YXXXXXXXDPPXXXXXXXXXX
(2 marks)

wSIl &2 )/YXXXXXXXCDCDXXXXXXXXXXX;E
XXXXXXXXXXXPPXXXXXXXXXXXXXX
(1 mark

Note pad holder A

Note pad holder B

N/
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HOW TO REVISE AT HOME USING THI
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