
YR10 ENGINEERING
Unit 1



PHONE CHARGER 
DESIGN

Unit objective: To research Phone Charger’s
available, develop a Phone Charger adapted 
to a consumer need and produce accurate 
engineering designs for these.  

Background
Cas Chargers LTD is looking to design a new Phone Charger. The company is prepared to 
consider any options for Phone Chargers but is eager to ensure that all stools are foldable. Cas 
Chargers Ltd views the development of this new model as an opportunity to promote the 
company and wants to see the logo on all future products. Your task is to design a new Phone 
Charger. 



TASKS

1. Identify the key features and functions required for the charger.
Use this information to develop a design specification .

2. Suggest three options to meet the design specification which are based 
on successful engineered products.  Review the suitability of each and 
recommend the best option.

3. Using accepted standards and conventions, draw your preferred 
solution.

Design Brief 



Battery Charger (from Wikipedia)
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A battery charger, or recharger, is a device used to put energy into a secondary cell or rechargeable battery by 
forcing an electric current through it.

The charging protocol (how much voltage or current for how long, and what to do when charging is complete, for 
instance) depends on the size and type of the battery being charged. Some battery types have high tolerance for 
overcharging (i.e., continued charging after the battery has been fully charged) and can be recharged by 
connection to a constant voltage source or a constant current source, depending on battery type. Simple chargers 
of this type must be manually disconnected at the end of the charge cycle, and some battery types absolutely 
require, or may use, a timer to cut off charging current at some fixed time, approximately when charging is 
complete. Other battery types cannot withstand over-charging, becoming damaged (reduced capacity, reduced 
lifetime), over heating or even exploding. The charger may have temperature or voltage sensing circuits and a 
microprocessor controller to safely adjust the charging current and voltage, determine the state of charge, and cut 
off at the end of charge.

A trickle charger provides a relatively small amount of current, only enough to counteract self-discharge of a 
battery that is idle for a long time. Some battery types cannot tolerate trickle charging of any kind; attempts to do 
so may result in damage. Lithium ion battery cells use a chemistry system which does not permit indefinite trickle 
charging.

Slow battery chargers may take several hours to complete a charge. High-rate chargers may restore most capacity 
much faster, but high rate chargers can be more than some battery types can tolerate. Such batteries require 
active monitoring of the battery to protect it from overcharging. Electric vehicles ideally need high-rate chargers. 
For public access, installation of such chargers and the distribution support for them is an issue in the proposed 
adoption of electric cars.





Research – understand design features of a phone 
charger by creating a Theme Board

 Collect pictures of Phone Chargers and anything to do 
with them on a power-point slide

Task 1: Key Features and Spec



Introductory product analysis

 What different parts are 
there for a Phone Charger? 

 What materials are these 
parts made from? 

 What different consumers 
will use/ need particular 
Phone Chargers? Why? 

 What different features 
does a Phone Charger need 
to have? 

 What are the different 
target markets for a Phone 
Charger?

Success Criteria: 
L2 Distinction: Accurately 
describes in detail how a 
range of engineered products 
function with primary and 
secondary functions.
L2 Pass: Describes what 
engineered products do. 
L1 Pass: Outlines how 
engineered products function 
with limited accuracy. 



Phone Charger disassembly and learning about all of the parts.
Task - Disassemble a Phone Charger and photograph it like an exploded 
drawing.

Make notes on all of the parts.
Eg.

Outer buttons: Mechanical 
component.
• Made of ABS because it is durable 

and has elasticity so that the 
electronic buttons can be pressed.

• injection moulded because it is a 
complicated shape.

• Curved shape to be ergonomic and 
to continue the shape of the whole 
mouse.

Use the help on the next 3 pages.

Slide 2 Example

Task 1: Key Features and Spec



TASK

Identify the key features and functions 
required from the information provided.  
Use this information to develop a 
design specification.

Identifying key 
features and 
functions E.g.

• Injection molded product
• Holds up to 8 batteries
• Charges AA & AAA Batteries
• Does not charge PP3, C or D
• It charges Ni-Mh or NiCd Batteries
• It’s double insulated
• Has no metal earth pin
• Has a CE mark
• Runs on 240v
• Has a brand logo on the base
• The brand is a registered trademark
• Front & back are labeled
• There are two LED’s to show charge
• Positive & negative clearly shown
• Springs are used to hold in battery
• Springs also conduct the current
• There are 8 springs
• There are grooves on the top to impro

ve aesthetic appeal
• There are two main mold components
• Both parts are a different colour
• There are four fixing screws.
• These screws are machine screws
• Earth, live and neutral are marked on 

thecase

• There is a British Standard number
• Recycling information is present
• Indoor use symbol is present
• Maximum battery capacity is shown
• There is a PCB inside to control curre

nt
• The PCB is held in place on 4 bosses
• There are 4 webs to increase strength
• The fixing screws pass through bosse

s
• Insulated cable runs to the springs
• The PCB has capacitors & resistors
• The threads are cut into the casing
• The live and neutral pins are partly shi

elded
• There is a model number
• There is a flat base to allow it to stand
• The case is smooth
• All edges have a radius
• The form allows batteries to be easily 

taken out
• The product costs £15.00
• It is 100 mm high 500 deep and 40 m

m wide
• It weighs 200 grams
• The logo is red so it stands out
• The LED’s are red when charging
• There is a hole to see the rear batterie

s

• REQUIREMENTS (that meet 

a brief)

• Aesthetics

• Environment

• User/Customer/Client

• Cost

• Safety

• Ergonomics

• Size

• Limits

• Sustainability

Example



LO1 know how engineered products meet requirements 

AC1.1 identify features that contribute to the primary function of engineered products 

You must identify all the key parts that make up the Phone Charger. There are 3 
sections. 
YOU MUST EXPLAIN ALL THE BULLET POINTS

1. Component parts ( Explain what each part specifically does and why it is important)
• Body of charger – What's it for? Why does it need to be comfortable/user 

friendly? Is it structurally important? Why? 
• Plug pins – How many? What will they need to do? Is there a limit to the weight 

they can support?
• Clips – What's their job? Why do we need them?
• Connection points – Why are these necessary? How do they help the charger to 

Be adaptable to different models of phone?

2. Mechanical components (What does each one specifically do? Why are the 
necessary)

• Screws, Rivets , Stitching, glues, semi permanent, permanent fixtures, etc. 
ANYTHING THAT REQUIRES MOVEMENT



AC1.1 identify features that contribute to the primary function of engineered products 

3. Properties of components (look at the properties of each materials and link to the function of the 
parts they are used on) Research the properties first and then link back to the function of each part.

• Acrylic – used for the transparent lens for the optical sensor
• ABS- used on the casing
• Rubber – used on the wheel
• Steel(coated)- screws and springs

Think of the ABS outside buttons. The buttons will be pressed many times during the products 
lifespan. So they need to be made from a durable and elastic material that will not break. ABS 
is very durable and very hard to break so therefore the properties of ABS meet the needs of 
the component.

Example Distinction Answer
Acrylic is used for the optical sensor mounting as it is transparent and will let the light from the LED 
through.  Secondly, it is hard and therefore resistant to scratching which would stop the light going through 
it easily and make the mouse not work so well.  Additionally, Acrylic can be injection moulded which means 
can be made in to different shapes and can be made into different component parts.

LO1 know how engineered products meet requirements 



Product analysis assessment

Success Criteria:
L2 Distinction: Accurately describes in detail a range of 
features, functions and materials of engineered 
products and comparisons made between each.
L2 Pass: Accurately describes in detail a range of 
features, functions and materials of engineered 
products . 
L1 Pass: Accurately describes a range of features, 

functions and materials of engineered products . 



Mechanical Properties

 Malleability – to withstand deforming under pressure, normally after 
the material has been heated

 Ductility – to be able to draw or stretch the material out
 Toughness – to be able to withstand sudden impact
 Elasticity – to be able to flex and bend
 Tensile Strength– to be able to withstand being stretched or pulled 

without failing or braking.
 Hardness – to be able to resist abrasive wear
 Conductivity – ability to pass electricity or heat through it.
 Environmental degradation – to resist changes to size and shape due to 

environment, such as heat, moisture etc.
 Corrosive resistance- to resist  damage from chemicals or the 

environment

These properties are the ones that determine how a material reacts to 
external forces:



 For  this section you need to analyse the existing Phone Charger using ACCESS FMM. You need to 
be as accurate as possible! You must complete all bullet points and explain why they are 
important- Use the sentence starters and Key words on the next page

• Aesthetics- Describe the shape and colour of the Phone Charger. Explain if these are important. 
• Cost- Look up how much does it cost? Is this is a good price? Explain why?
• Client- Who will use it? Be specific… try to give ages. Why this group of people?  How is it made 

easy to use?
• Environmental- Can the plastic and metal be recycled? Can it be disassembled? Can components be 

reused on new products if the product is to be reused? Why is it important parts can be recycled 
and reused?

• Size- What is the actual size of the Phone Charger? (use mm) Is this a good size? Explain why
• Safety- How’s is the product made safe? 
• Function- What is it designed to do and how does it do it? Can it be improved? Does it overcome 

injuries? How?
• Materials- What materials have been used and why? ABS, Acrylic etc. Are they suitable materials? 

Explain why?
• Manufacturing- Injection Moulding is used to make the plastic parts…. Why is this an appropriate 

manufacturing method? Explain why?

LO1 know how engineered products meet requirements 

AC1.2 identify features of engineered products that meet requirements of a brief 



LO1 know how engineered products meet requirements 



Slides 4 and 5

4. Repeat the disassembly drawings for a second 
Phone Charger.

5. Do another ACCESS FMM for the second Phone 
Charger

https://www.youtube.com/watch?v=lK3RFd6EBp8

LO1 know how engineered products meet requirements 

https://www.youtube.com/watch?v=lK3RFd6EBp8
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