
  

You have to know detailed information about the properties and uses of a range 

of materials . This is not an exhaustive list  

 

 

 

 

 

 

Materials 

Metals 

Aluminium, Copper, Titanium, Zinc—Non Ferrous 

Mild Steel, Stainless steel, High carbon steel, High speed (tool) steel—ferrous 

Cast Iron—Ferrous 

Brass—Alloy 

Plastics 

PET, LDPE, PP, HDPE, PMMA, ABS, Nylon, PS—Thermoplastics 

Epoxy, Urea formaldehyde, Melamine—Thermosets 

Timbers 

Beech, Ash, Oak, Mahogany, Balsa—hardwoods 

Pine, Spruce Yew—softwoods 
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Learners understand the process of designing and then 

manufacturing a product. They must be able to both prob-

lem solve and suggest solutions using real materials and 

processes whilst relating it to the customer requirments 

A1 Design triggers 

The triggers that stimulate engineering design activi-

ty, including: 

• market pull/technology push (product and process) 

• demand 

• profitability 

• innovation 

A2 Design challenges 

Commercial-, regulatory- or public policy-based 

trends that challenge current technology 

or design, including: 

• reduction of energy wasted during design of an 

engineered product 

• reduction of energy wasted during operation of 

an engineered product 

• reduction of physical dimensions 

• reduction of product mass 

• increase in component efficiency 

• energy recovery features 

• reduced product life cycle costs 

• integration of different power sources for vehi-

cles 

A3 Equipment level and system level constraints and op-

portunities 

Factors that place limitations and offer opportunities at 

equipment level on the design of 

engineering products, including: 

• reasons for selecting different solutions for equipment 

interfaces (mechanical, electrical, 

hydraulic, software) 

• systems integration compromises (cooling, location for 

optimum equipment performance, 

bonding, centre of gravity, electrical and electronic com-

patibility) 

A4 Material properties 

Properties, modes of failure, protection and 

lubrication of engineering materials and com-

ponents 

that impact upon their selection when design-

ing an engineering product, including: 

• mechanical properties 

• physical properties 

• thermal properties 

• electrical and magnetic properties 

• behaviour of advanced materials (bio materi-

A5 Mechanical power transmission 

Characteristics of an engineering system that makes 

use of forces and movement that impacts 

on mechanical power transmission component se-

lection when designing an engineering product, 

including: 

• linkages (types, mechanical advantage, examples 

from nature) 

• mechanical motion (linear, rotary, reciprocating, 

oscillating) 

A6 Manufacturing processes 

Characteristics and effects of manufacturing processes that 

impact on the selection of engineering 

materials and components when designing an engineering 

product, including: 

• processes for metals (additive, moulding, machining, form-

ing, casting, powder metallurgy, 

joining, assembly) 

• processes for polymers (additive, casting, moulding, extru-

sion, thermoforming) 

• processes for ceramics (additive, casting, forming) 

• processes for composites (layup, moulding, automated tow 

placement) 
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Learners understand the process of designing and then 

manufacturing a product. They must be able to both prob-

lem solve and suggest solutions using real materials and 

B1 Design for a customer 

Meeting customer needs during engineering design activity, including: 

• types of customer (internal, external) 

• product and service requirements (performance specifications, compliance 

to operating 

standards, manufacturing quantities, reliability/product support, product life 

cycle, 

usability, anthropometrics) 

• product design specification/criteria (cost, quantity, maintenance, finish, 

materials, weight, 

aesthetics, product life cycle, sustainability, carbon footprint, reliability, safe-

ty, testing, 

B2 Regulatory constraints and opportunities 

Regulatory factors that place limitations and opportunities on the design of 

engineering products, 

including: 

• legislation, standards, codes of practice, national and international certifi-

cation 

requirements 

• environmental constraints (sustainability, carbon footprint, product life 

B3 Market analysis 

Engineering goals in terms of marketing when designing an engineering prod-

uct, including: 

• unique selling point (USP) 

• benefits of the design 

B4 Performance analysis 

Engineering goals in terms of performance when designing an engi-

neering product, including: 

• product form 

• product functionality 

• technical considerations 

• choice of materials and components 

• environmental sustainability (impact, carbon footprint) 

B5 Manufacturing analysis 

Engineering goals in terms of manufacturing when designing an engineer-

ing product, including: 

• processes for manufacturing/assembly 

• manufacturing requirements 



 

Processing materials 

Polymer processing—plastics 

Injection moulding 

Blow moulding 

Extrusion 

Thermoforming 

3D printing 

Joining—plastic weld and glues 

 

Metal Processing 

Casting , Forging, Extrusion 

Drilling, Turning, Milling 

Additive manufactures—welding 

Joining—nuts bolts rivets  

 

Timber Processing 

Machining  -drilling, routing, planning 

Finishing—drying and preparation 

 https://www.youtube.com/watch?v=vbNHCn2gHQ4  - cool new technologies for the future  

 https://www.youtube.com/watch?v=zCzLDln5VGM  

 https://www.youtube.com/watch?v=y7ewda7ECHo  
 https://www.youtube.com/watch?v=J0ZMi83oUjk – graphene update  

 https://www.youtube.com/watch?v=lvtfD_rJ2hE  

 https://www.youtube.com/watch?v=29Az-dPwtg8&list=PLDE5A69832ECC4D26 - plastics 

 https://www.youtube.com/watch?v=Yw75R-o4UJc&list=PLDE5A69832ECC4D26&index=5 - videos 
on different plastics 

 https://www.theguardian.com/science/2014/apr/15/five-wonder-materials-graphene-shrilk-spider-silk-
stanene-could-change-world  

 https://www.youtube.com/watch?v=aRn7hoUiKIU  

 https://www.youtube.com/watch?v=az6oYcd-SfU  – 9 new materials 

 https://www.youtube.com/watch?v=FSu19nz7NlE - cool 3D printing 
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2D Design Keywords 

 Sectional view 

 3rd angle projection 

 Dimensions 

 Tolerance 

 Assembly drawing 

 BS8888 drawing standards 

 Construction lines 

 Projection lines 

 Centre lines 

 Hidden detail lines 

Solidworks Keywords 

 Thin walled component 

 Fabricated components 

 2D orthographic views 

 Shell 

 Assemble components 

 Aligning components 

 Coordinates 

 Origin 

 Planes of work 

Drawing standards 

Drawing standard BS8888—all orthographic drawings must be drawn and dimensions to 

BS8888 standards 

https://resistantmaterials.weebly.com/uploads/1/1/5/8/11587226/guide-to-british-

standards_1.pdf 

Know basic views 

Front , plan and end (side) elevation 

Detailed views, Sectional views, assembly drawuings 

 

Be able to space the view correctly to match 3rd angle projection 

Export views from solidworks and be able to select the correct views and orientations 



 
  

Drawing standards 

Drawing standard BS8888—all orthographic drawings must be drawn and dimensions to 

BS8888 standards 

https://resistantmaterials.weebly.com/uploads/1/1/5/8/11587226/guide-to-british-

standards_1.pdf 

Know basic views 

Front , plan and end (side) elevation 

Detailed views, Sectional views 

 

Be able to space the view correctly to match 3rd angle projection 

Export views from solidworks and be able to select the correct views and orientations 

Unit 1 lego car  
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