[bookmark: _Hlk37773410]More about Materials – Selecting Materials -Section 3 – AQA GCSE
When selecting materials you need to think about the factors below.
 Using google, technologystudent.com, BBC bitesize, explain how. Imagine you are making the product to sell.
You might need to find out the meaning first. 
Functionality: What does this mean? Why is it important to know whether the material is functional?

Availability: What does this mean? Why is it important to know if the materials are widely available?

Aesthetics: What does this mean? Why is it important for a material?  

Cost of materials: Why do you need to consider the cost of the materials? 

Environmental factors: What does sustainable mean? What does biodegradable mean? Name the 6 R’s. what do they mean?


Social Factors: What are fairtrade materials?

Ethical Factors: What are ethically sourced materials?


Cultural Factors: What cultural factors do you have to take into account when designing a product?
[bookmark: _Hlk37775028]Forces and Stresses – Section 3 – AQA GCSE
Forces and stresses are part of everyday life. Objects are designed to cope with different forces, in some cases they can used them to their advantage. Forces can cause objects to break or change shape.
Materials are strong if they are good at withstanding force without breaking. Force is measured in Newtons. 
[bookmark: _Hlk37775188]Find out about these different types of forces and stresses, using google, technologystudent.com, BBC bitesize :
Tension: What is tensile strength? Give two examples.

Compression: What is this? Give two examples.

Shear: What does this mean? Give two examples.

Bending: What type of force is this? 

Torsion: what does this cause objects and materials to do?

Materials can be reinforced to help resist certain forces, they can also be made to be more flexible. Find out about these different processes:
Lamination: What does this mean. Give two examples and explain how it improves the material.

Interfacing: What does this mean? How does it improve the material? Give two examples.

Webbing: What is it? What does it do? Give two examples.
[bookmark: _Hlk37776428]Scales of Production – Section 3 – AQA GCSE
The Scale of production is how many of a product you want to make. You would decide on the most suitable for the job. The rarer four main types you need to know about. 
[bookmark: _Hlk37776628]Find out about these different types of production, using google, technologystudent.com, BBC bitesize :
1. One off production: Explain what this is and give an example.


2. Batch Production: Explain what this is, what is the advantage over one off production? Give an example.



3. Mass Production: Explain the type of process. Give an advantage and two examples.


4. Continuous Production: Explain the process. How does it differ from mass production? Give an advantage and an example.   


Quality Control: This ensures that products are manufactured to a high enough standard. This done by testing materials or products are every stage of the manufacturing process.
Find out what tolerance means. Why is this used?


Production Aids – Section 3 – AQA GCSE
Production aids are tools and techniques used to aid production. They often speed up or simplify a process, or to help accuracy.
Find out about these different production aids, using google, technologystudent.com, BBC bitesize :
Templates: What are they used for? What do they help you to do? Give an advantage. How are they used in quality control of a product?



Patterns: What materials are they usually used for? What are they normally made of? In industry how are the patterns made?
How are patterns used in casting and what materials would the pattern be made from?





Jigs: What is this used for? Find out about and give one example.




Production of Materials - Section 3 - AQA GCSE 
[bookmark: _Hlk37783349]Read through the information on Production of materials and answer the questions below:
1. What is pulping?

2. What is mechanical pulping?


3. What is chemical pulping?


4. How is wood dried (seasoned), in order to be cut down for timber?


5. How is Medium density fibreboard made?




6. How is Chipboard made?



7. How is Plywood made?





8. Explain the process of metal mining and extraction. 


9. What is the refining process in metal production? Explain.




10. What are most plastics made of? How is it made?


More on the Production of Materials - Section 3 - AQA GCSE 
Read through the two pages, More on Production of materials information and answer the questions below:
1. What are fibres?


2. What are short length fibres called?



3. What are long length fibres called?


4. What are natural fibres?


5. How is wool made?


6. How is cotton made?


7. How is Silk made?




8. What are Regenerated Fibres and how are they made?



9. What are synthetic Fibres?




10.  Give two examples of synthetic Fibres


More on the Production of Materials - Section 3 - AQA GCSE 
Read through the pages, More on Production of materials information and answer the questions below about how Material Production can impact the environment:
11.  What problems can cutting down wood for timber, paper or board cause?







12.  What problems can drilling for oil cause?









13.  What problems can the mining of metal cause? Give two problems caused.








14. What problems can the farming of natural fibres cause? Give two problems caused.
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Section 3 Assessment
1. What type of force would be used to twist the lid off a jar? 

2. A company wants to produce 100,000 identical nappies.
a. What type of production would be best for this?

b. What is the advantage of this type of production when it comes to hiring workers?



2a. What is the purpose of quality control?


b. Explain why not all items are checked during quality control. 


3. Sheets of glass are usually produced by continuous production.
a.  What is meant by the term continuous production?


b. Give one advantage of continuous production 


4.The image to the right shows a man in a hammock.  
[image: ]a. Force A acts on the ropes that attach to the hammock due to the weight of the man. Name these two types of force.
Force A:…………………………………….Force A

Force B:……………………………………..

Force B


b. Some hammock straps are made from webbing.
i) What is webbing?

ii) Why is webbing sometimes used to make hammock straps?


4. An outdoor company wants to sell a folding table to be used by campers.
a. The designers of the table are trying to select a material for the legs and table top. Give two functional considerations that they should bear in mind.
1…………………………………………………………………………………………………………………………………………….
………………………………………………………………………………………………………………………………………………
2…………………………………………………………………………………………………………………………………………….
………………………………………………………………………………………………………………………………………………WWW: 
· You understand what different types of forces are.
· You understand what the different types of production are.
· You are able to identify the correct type of production for a job.
· You understand what quality control is and why it is necessary.
· Next Steps:
· Find out more about forces that are used in everyday life.
· Find out more about what types of production are used for an everyday household product of your choice.
· Find out what quality control measures are made for an everyday product of your choice. 
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More on the Production of Materials

Fabrics are made up of fibres. There’s a huge range of fibres that are used in the textiles industry.

Fibres are tiny ‘hairs’ that are spun into yarns — the threads that are woven or knitted into fabrics.
2) Fibres come in either short lengths (staple fibres), or longer lengths (filaments).

Filaments can be cut up into staple lengths if required.
3) Fibres fall into three main categories — natural, regenerated and synthetic fibres...

1) Natural fibres are fibres obtained from natural sources (e.g. plants and animals).
2) First, they're harvested and processed, for example...

WOOL is from sheep’s fleece

The sheep is sheared — the Cleaning and scouring (washing The fibres are then
best wool comes from the with harsh chemicals) removes combed using wire rollers
sheep's shoulders and sides. grease and dried sweat. — this is called carding.

COTTON is from the seed pods of the cotton plant
Before harvesting, the plants are treated Fibres are cleaned Seeds are Carding
with chemicals to make the leaves fall off. to remove dirt. removed. (see above).

SILK comes from the cocoon made by silk worms

The cocoon protects The cocoon is one Jong piece The gum is softened by soaking in o
the worm whilst it (a filament) of silk fibre. It's stuck warm water. The filament is then

turns into a moth. together with a hard gum (called sel ericin). unwound (this is called reeling).

——

3) The fibres can then be spun into yarn. These are then made into fabric — see p.25.

1) Regenerated fibres are made from natural materials — usually cellulose from wood pulp.

However, these materials are chemically treated to produce fibres.
2) Different fibres are made by using different chemicals — e.g: T e

fibres as somewhere between

Viscose fibres are made by dissolving cellulose in sodium hydroxide solution. The liquid
natural and synthetic fibres

is forced through tiny holes, and hardened to form filament fibres. These filaments are
stretched into a yarn which is wound onto spools, or choppe: ed into staple lengths. | — they are semi man-made.
i

ynthet[c flbres are man-made flbres They're made from polymers Different polymers will make
— long chains of monomers that come mainly from oil. different synthetic fibres.

For example, polyester, LYCRA® and nylon are produced from crude oil...

é:gumdee o(}lltﬁef;iitr;i:tsnalils:vlllledi :._—_%:» The polymers are mm_ed and | They're then cooled to §
into polymers (see previous page). forced through tiny holes. form long filaments. g
E-. | |
‘orm. The filaments are made into yarn. This is wound onto spools, or chopped into staple lengths to be spun.

Section Three — More about Materia'/
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Production of Materials

materials need to be extracted from a raw material source and processed into a useful form.

Trrees are cut down The bark is stripped These small bits of The pulp is washed and

and taken by lorry off. The wood is wood undergo chemical bleached to make it white.
to a paper mill. then cut into small or mechanical pulping Then it's pressed flat between
pieces by a chipper. to turn them into a rollers, dried and cut to size.
mushy brown pulp.
? . Some types of paper

Pulping is a very important stage — it converts the wood into individual cellulose fibres (pulp). 1. and board aren't
Mechanical pulping involves grinding down the wood to separate out the fibres. Chemical pulping involves § bleached and remain
heating the wood with chemicals — this dissolves other parts of the wood, leaving just the fibres behind. ;

a brown colour.

The cellulose fibres used for paper and board can also come from other plants like grasses.
The process is similar to the conversion of wood to paper, although no debarking or chipping is required.

Certain types of board may have an extra stage in production. For example, corrugated cardboard will i
need its fluted middle layer sticking to the outer layers to form a laminate.

. Trees, e.g. from a plantation or a forest, are felled (cut down).

The bark is removed, and the trunk is sawn up. Which way it's sawn affects
how the planks will look, and how much they're likely to bend or warp (twist).

The wood is then seasoned by drying it. Wood can be ‘air-dried" or ‘kiln-dried'... Slab sawn  Quarter sawn

{
; = Air-drying involves stacking wood up outside or in sheds and allowing air to circulate around it. g
|

*  Kiln-drying is similar to air-drying but it's done in a heated chamber with fans to circulate the air. This makes it loads {
quicker, but the conditions have to be carefully controlled to avoid the wood drying too fast (which can damage it). f '

]

Seasoned wood can be converted into lots of different useful forms, e.g. planed square edge wood,

mouldings, etc. There’s more about the forms wood is available in on p.77. Seasoning makes the wood stronger

Wood can also be processed into manufactured timbers (see p.27): and less likely to rot (see p.76).

+ Medium density fibreboard, MDF uses wood that has been processed into cellulose fibres,
in a similar way to paper and board production (e.g. debarked, chipped, and pulped).

|
i
|
+ Chipboard uses a mixture of dried wood chips, shavings and sawdust — this is often material g
|

that has been discarded as waste from another process.
Glue (e.g. urea formaldehyde) is added to these mixtures. They're heated, pressed into sheets and left to dry.

TN Once they're dry,
Plywood uses wood that has been softened, either through soaking it in hot water or steaming it. manufactured boards
A thin sheet is peeled from the softened wood, cut to suitable size and dried The cut wood can then be
arranged into stacks of three or more layers. Each layer has a grain direction that is at 90° to the layer |
above and below (see p46). Glue is added between each layer and the sheets are heated and pressed. !

g can be trimmed and
sanded to give them
a smooth finish,

Section Three — More about Materia’ /
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More on the Production of Materials

Fabrics are made up of fibres. There’s a huge range of fibres that are used in the textiles industry.

Fibres are tiny ‘hairs’ that are spun into yarns — the threads that are woven or knitted into fabrics.
2) Fibres come in either short lengths (staple fibres), or longer lengths (filaments).

Filaments can be cut up into staple lengths if required.
3) Fibres fall into three main categories — natural, regenerated and synthetic fibres...

1) Natural fibres are fibres obtained from natural sources (e.g. plants and animals).
2) First, theyre harvested and processed, for example...

WOOL is from sheep’s fleece

The sheep is sheared — the Cleaning and scouring (washing The fibres are then
best wool comes from the with harsh chemicals) removes combed using wire rollers
sheep's shoulders and sides. ! grease and dried sweat. — this is called carding.

COTTON is from the seed pods of the cotton plant

Before harvesting, the plants are treated Fibres are cleaned Seeds are Carding
— with chemicals to make the leaves fall off. to remove dirt. removed. (see above).
h I SILK comes from the cocoon made by silk worms
— The cocoon protects | The cocoon is one long piece The gum is softened by soaking in % or
- the worm whilst it (a filament) of silk fibre. It stuck warm water. The filament is then
ance turns into a moth. together with a hard gum (called sericin). unwound (this is called reeling). %
es
00. 3) The fibres can then be spun into yarn. These are then made into fabric — see p.25.

1) Regenerated fibres are made from natural materials — usually cellulose from wood pulp.
However, these materials are chemically treated to produce fibres.

2) Different fibres are made by using different chemicals — e.g: You can think of regenerated

iscose fibres are made by dissolving cellulose in sodium hydroxide solution. The liquid fibres as somewhere between

is forced through tiny holes, and hardened to form flament fibres. These filaments are natural and synthetic fibres
stretched into a yarn which is wound onto spools, or chopped into staple lengths. 2 — they are semi man-made.
er 4 I
Synthetic fibres are man-made fibres. They're made from polymers Different polymers will make
— long chains of monomers that come mainly from oil. different synthetic fibres.

For example, polyester, LYCRA® and nylon are produced from crude oil...

i
Crude oil is fractionally distilled. | i
The polymers are melted and They're then cooled to 1

S f th ts H
brs gk T g 3 forced through tiny holes. form long filaments. |
1

into polymers (see previous page).

E..
orm.

The filaments are made into yarn. This is wound onto spools, or chopped into staple lengths to be spun.

Section Three — More about Materia'/
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