
BTEC Tech Award Engineering Component 2 Investigating an Engineering Project 
Learning Aim A understand materials, components and processes for a given engineered product 

Key concepts in this topic/unit of work: 
 
Engineering materials:  
 
Ferrous metals 
 
Non-ferrous metals 

Key Terms: 
Ferrous metals contain iron. Ferrous metals include mild steel, cast iron and stainless steel.  
Non-ferrous metals do not contain iron. Non-ferrous metals include aluminium, titanium, copper, silver and zinc. 
Malleability is the ability of a material to be permanently deformed in all directions without breaking apart. 
Ductility is the ability of a material to be deformed by bending, twisting or stretching. This ability increases in metals at higher 
temperatures. 
Alloys are a mixture of two or more metals that have improved qualities or characteristics. 
Complex brackets are brackets that have been designed for a specific purpose and often have complicated shapes that allow 
them to fit around other components but still remain strong. 
Conductors are materials that transmit heat or electricity. 
Galvanising is the process of providing a protective zinc coating to steel. Products tend to be hot dipped to provide the 
coating. 
Electroplating can be used to deposit a range of metals on the surface of another metal to provide corrosion resistance and/or 
a decorative finish (for example silver plating, chromium plating). 

Key concepts in this topic/unit of work: 
 
Engineering materials:  
 
Thermosetting polymers 
 
Thermoforming polymers 

Key Terms: 
Thermosetting Polymers are materials that cannot be reshaped with the application of heat. Typical thermosetting polymers 
include phenol-formaldehyde, polyimides and polyurethane. 
Thermoforming polymers are materials that can be reshaped with the application of heat. Typical thermoforming polymers 
include polyethylene, polypropylene and acrylic. 
Recycling is the process of converting waste material into other usable products. 
Re-forming means changing something from one shape to another. 
Welding means heating the surfaces of two objects to the point of melting and then joining them together. 
A transparent polymer allows light to pass through it in such a way that objects behind it can be easily seen. 
Blow moulding is a manufacturing process by which hollow plastic parts are formed. 

Key concepts in this topic/unit of work: 
 
Properties of engineering materials 
 
General properties of engineering 
materials; strength, hardness, 
toughness 
 

Key Terms: 
Tensile means something is capable of being stretched out. 
Tension is the pulling force or forces on an object. 
Shear force arises from forces that act in opposite directions. 
Compressive strength is the ability of a material to resist a pushing force without being crushed. 
Resistance to wear means that something is not easily damaged over time. 
Abrasion is the process of wearing something away. 
Indentation is the process of making a notch or scrape in a material. 

Key concepts in this topic/unit of work: 
 

Key Terms: 
The lifespan of a product refers to how long it will last once a consumer begins using it for its primary purpose. 
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Properties of engineering materials 
 
Characteristics of engineering materials; 
machinability, workability, durability 

Cold working is when a material is reshaped while at low temperature. 
Hot working is when a material is reshaped while at high temperature. 
 

Key concepts in this topic/unit of work: 
 
Components: types and characteristics;  
 
proprietary, product-specific, 
characteristics of components, value 

Key Terms: 
Resistors are electronic devices that restrict the flow of an electric current. 
Capacitors are electronic devices that store electric charge. 
Diodes are electronic devices that can be used to allow electrical charge to floe in only one direction. 
LED stands for “light emitting diode” and produces light when a voltage is applied to it. 
Permanent means that something is intended to last unchanged forever. 
Semi-permanent means that something will not last forever, but will last for a long time. 

Key concepts in this topic/unit of work: 
 
Engineering processes: shaping 
 
Shaping; turning, milling 

Key Terms: 
A workpiece is a piece of metal or other material that is in the process of being worked (cut or shaped) by a hand tool or 
machine. 
Lathes are tools that rotate a workpiece to perform functions such as shaping, cutting and sanding. 
A chuck is a specialised kind of clamp. 
CNC stands for “computer numerical control”. A CNC lathe is one that runs automatically. 

Key concepts in this topic/unit of work: 
 
Engineering processes: cutting 
 
Cutting; drilling, sawing, filing, shearing, 
laser cutting 

Key Terms: 
A blind hole is a hole that does not break through to the other side of the workpiece. 
A pilot hole is a small hole drilled ahead of a full sized hole as a guide. 
Teeth are the grooves on engineering tools. 

Key concepts in this topic/unit of work: 
 
Engineering processes: joining 
 
Joining; welding, bonding, fastening 

Key Terms: 
Bonding means adhering two surfaces together and can be done in various different ways. 
Brazing is different from welding in that the materials being joined are not melted and fused directly. 
Soldering works in the same way as brazing, but at a lower temperature. 
Fastenings are non-permanent ways of joining two materials 

Key concepts in this topic/unit of work: 
 
Engineering processes: forming 
polymers 
Forming; extruding, injection moulding 

Key Terms: 
A die is a tool used to create a specific shape as part of the manufacturing process. A die is custom made for each specific job 
so that an exact shape can be made. 
 

Key concepts in this topic/unit of work: Key Terms: 



BTEC Tech Award Engineering Component 2 Investigating an Engineering Project 
Learning Aim A understand materials, components and processes for a given engineered product 

 
Engineering processes: forming metals 
 
Forming; casting, forging, press forming, 
bending 

 
Fettling means trimming or cleaning the edges of a metal casting. 
Sprue is the hole that molten metal is poured into when casting. When the casting solidifies, the sprue needs to be removed. 
Risers occur where excess metal from the moulding escapes from the casting box. They will also solidify and so need to be 
removed at the end of the process. 
Runners are used to allow metal to flow from one moulding to another, so that multiple parts can be cast at the same time. 

Assessment Activity 
 
Assignment 3 Materials, Components, 
Processes 
 
You are working part time in a cycle 
supply and repair shop and your 
manager has asked you to help him 
compile information about one of the 
products he sells. The Shop Manager 
wants you to study an assembly 
drawing and the detailed drawings that 
go with the assembly drawing. He is 
also going to have a look and see if he 
can provide you with an example of the 
actual assembled product shown on the 
drawings. 

Common Misconceptions: 
 
Tips: To gain a distinction, you will need to present detailed evaluations of why particular materials and processes were 
chosen. An evaluation should include a discussion of the advantages and disadvantages of several alternatives and a justified 
conclusion explaining which option would be best and why. 
 
Remember to include the following evidence: 
 

 Annotated assembly and detailed drawings – these must be your own annotations 

 A list of components, materials and processes used – have a photo of each component to work from 

 Research notes – always state sources of information/web links 

 Notes to evaluate the materials, components and processes you have researched – this is essential to access the 
higher grades 

 Images in support of your work – always use your own images 
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Key concepts in this topic/unit of work: 
 
Practical Engineering Skills 
 
Visual features, surface features, mass, 
colour, degradation, identification 
marks 

Key Terms: 
A Thread is a raised structure on a screw or bolt that follows a helical path and allows parts to be joined together. 
Plating is a thin coating of gold, silver or other metal. 
Rusting is when a metal becomes covered in a reddish brown flaking coating of iron oxide. Rusting affects iron and steel. 

Key concepts in this topic/unit of work: 
 
Measurement skills 
 
Measuring diameter, measuring linear 
dimensions, knowledge of component 
values 

Key Terms: 
Nuts and bolts are made to common sizes: a 12mm by 1.75mm pitch threaded bolt will have 19mm AF dimensions 

Key concepts in this topic/unit of work: 
 
Disassembly techniques 
 
Removal of semi-permanent fixings, 
parts removal and layout, replacement 
of non-reusable consumables or fixings 
 

Key Terms: 
A golden rule is to maintain safety in a working area is: never use any tool or machinery without first being shown how to use 
it. 
Nyloc nuts should always be replaced when you rebuild as assembly. 
Consumables – always make sure you have all the consumables, such as oil seals, “O” rings and gaskets you need to re-
assemble something correctly. 

Key concepts in this topic/unit of work: 
 
Disassembly tools 
 
Different types, safe use and PPE 

Key Terms: 
Risk assessment is a process used to document that all hazards have been considered and appropriate measures put in place 
to deal with them. 
Drifts are tools used for enlarging holes. 
A shank is the shaft of a tool 
 

Key concepts in this topic/unit of work: 
 
Product Design Specification (PDS) 
 
Size and mass, product life and 
reliability, performance, function and 

Key Terms: 
Mass is different from weight mass is the actual amount of a material contained in an object. Weight is the force exerted by 
gravity on that object. 
There are multiple measurement systems; mostly we use the metric (SI) system, but American products still use an Imperial 
system. 
Logistics refers to the organisation and implementation of an operation, usually involving a lot of detail. 
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service requirements, economic and 
making considerations, implications of 
standards and legislation 

Assessment Activity 
 
Assignment 4 Investigating an 
Engineered Product 
 

You are working part time in a cycle 
supply and repair shop and your 
manager was impressed with the work 
you did for Assignment 3. He now wants 
your help so he can establish if one of 
the products he sells could be made by 
a local engineering company. 

He has asked you to do some 
preparatory work and produce a 
product design specification [PDS] so he 
can investigate whether this is feasible. 
You have been asked to carry out the 
following tasks. 

Common Misconceptions: 
 
Tips: Be systematic and methodical when disassembling an engineered product. Use photographs to record the position of 
components prior to their removal. Label the larger parts and store small parts in labelled ziplock bags. The notes, sketches 
and information you record during disassembly should be good enough to allow someone else to re-assemble the product. 
 
Make sure your work contains all of the following: 

 Annotated photos of your labelled components – you must take these yourself, do not plagiarise someone else’s. 

 Inspection/dimensional data sheets – all measurements must use the SI units of mm. 

 Written commentary showing a description of each component, their purpose and how they link together 

 A completed Product Design Specification (PDS) – do this first, create a standard PDS document with all the sub 
headings on it before you start. This will prompt you to consider all the different elements that need to be covered. 
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Key concepts in this topic/unit of work: 
 
Engineering make process 1 
 
Define the problem, develop possible 
solutions, choose a solution 
 

Key Terms: 
Planning the safe manufacture of any given engineered product is vital when honing your engineering skills – in both designing 
and making. When starting this process, the first thing you will need to think about is how to define the problem. 

Key concepts in this topic/unit of work: 
 
Engineering make process 2 
 
Making using engineering processes 
 

Key Terms: 
You need to be familiar with all of the operations needed and practise them if necessary. You are not allowed any help with 
the assessed work, apart from safety checking. 
It is important that you are fully prepared before starting to make an engineered product. Drawings and planning and 
inspection sheets need to be available. Keep notes and take photos for evidence. 

Key concepts in this topic/unit of work: 
 
Engineering make process 3 
 
Inspect and test chosen solution, 
evaluate the outcome of a project 
 

Key Terms: 
An inspection sheet record is a very important part of the engineering make process. Research online to find a definition of an 
inspection sheet record. What types of information need to be recorded, and at what stage in the process should the 
inspection sheet record be filled in? 
Tolerances in engineering are the limits of variation allowed in the properties of a component. 

Key concepts in this topic/unit of work: 
 
Developing a production plan 
 
Developing a typical production plan 

Key Terms: 
A production plan is a document that sets out the necessary information about all stages of the production process. This helps 
to ensure that every component is made to the same standards of accuracy and quality.  

Key concepts in this topic/unit of work: 
 
Awareness of risks and hazards for 
making processes 
 
Risks and hazards 

Key Terms: 
Risks and hazards are ever present when making engineered products in a workshop. It is important to think about any risks or 
hazards that might affect you. 
Swarf refers to the small chips or pieces of metal removed by machining processes such as grinding, turning or milling. 

Key concepts in this topic/unit of work: 
 

Key Terms: 
Being safe in a workshop does not just mean using tools and processes correctly. It is important to work in a safe way 
throughout: when preparing, working and finishing any engineering work. 
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Safe preparation, good housekeeping 
and close down of the work area 
 
Making skills associated with the 
product to be produced, appropriate 
set-up of the work area/machine. 
Adaptation according to inspected 
outcomes 

It is important that you use the correct tools and equipment in an engineering making process. If not, you will end up with 
poor surface finishes and incorrect dimensions. 
It is important to practice the making skills you will need to make your component or engineered product. Your teacher can 
ensure that you are safe while you are practising, but then it is up to you to work safely and independently from your 
production plan. 

Key concepts in this topic/unit of work: 
 
Choosing suitable tools 
 
Tools for drilling, lathe tools, tools for 
milling 
 

Key Terms: 
You might have heard people saying that you should use the right tools for the job. What does this mean? 
Once you have studied your plans and fully understood the requirements of the task to be undertaken, you will need to select 
the required materials from the storage area. It will then be time to actually start the making process. 

Key concepts in this topic/unit of work: 
 
Skills in observing and recording 
techniques 
 
Process measurement, comparisons 

Key Terms: 
When you have completed the making of the product you have designed, you will then need to check every aspect of it, to 
make sure measurements are within the tolerances allowed in the original brief and specification. 
All engineering products need to be made to a pre-determined level of accuracy. 
Quality control is the set of procedures that are followed to ensure that the quality of a product is maintained and 
manufacturing errors are reduced or eliminated. 

Assessment Activity 
 
Assignment 5 Planning and Making a 
Product 

 

You are working part time in a cycle 
supply and repair shop and your 
manager was impressed with the work 
you did for Assignments 1 and 2. He has 
looked at your portfolio from 
Assignment 2 and now wants you to 
make one of the components to assess 
its capability to be manufactured. He 

Common Misconceptions: 
 
Tips: Your production documentation (including planning sheets, notes, drawings, sketches and calculations) are working 
documents. If you encounter any problems, then add corrections and explanatory notes to them as you work. 
 
You only need to complete one component for this assignment, such as the spanner from the cycle tool. 
 
Don’t forget: 

 Your original production plan – Use these headings: Operations/processes, Tools and equipment, Materials, Health 
& Safety, Inspection, testing and quality standards, Comments. 

 Copy of your production plan showing your notes – include all the changes and issues you had to resolve in the 
Comments column 

 Annotated photos of you making your component – do not use generic photos from Google Images! 
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has arranged for you to attend a local 
college to do this as the college will 
have the correct tools and equipment 
to use. He is going to talk to the 
Workshop Technician at the college to 
ensure a record can be made of what 
you do there. 

 Inspection/dimensional – record of the measurements and other observations on quality 

 Written commentary showing your evaluation of the success of your production plan and any improvements 
 
 
 
 
 
 

 


