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Plan for today

� Lecture – Detail design (35 min)

� Team meeting (60 min)

» Function carriers

» 1st Layout

� Summary (5 min)
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Engineering design process
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� Engineering Design Process 2nd

Edition, Chapter 10

» Understand the detailed design stage

» Identify and select engineering materials that 
suit a product

» Construct a bill of materials
» Use techniques introduced in this chapter to 

evaluate and analyze design cost

Ahmed Kovacevic, City University London5

What is the detail design stage?

� Final step before prototyping
� Analysis and simulation
� Material selection
� Dimensions and tolerances

� 3D CAD model
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Steps in detailed design 
(analysis)

1. Check design safety -calculate forces on each component

2. Select materials – make a list of materials that satisfy 
stress requirements and using decision matrix select the best

3. 3D CAD model & manufacturing drawings 
(Solidworks)

4. Check manufacturability with available manufacturing 
methods – use rapid prototyping when possible 

5. Cost analysis for a prototype and production unit

6. Aesthetics
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� An essential characteristic of the finished design is its easiness and 
cost effectiveness for manufacture. Therefore materials and associated 
manufacturing process selection is an essential consideration that has 
to be undertaken before any decisions on the detail design can be 
taken. 

� Material and Manufacturing process selection involves:
» The identification of design functions related to materials and manufacturing processes. 

» The material and manufacturing related functions are translated into quantitative, 
actionable and measurable material and manufacturing process characteristics

» These form the basis to select the appropriate materials and manufacturing processes.

Ahmed Kovacevic, City University London10

� The Production Plans greatly depend on the Manufacturing 
facilities available and the quantity to be produced.

� For example, if every new motor car has to be supplied with a 
hydraulic jack (instead of the scissors jack), which consists of a 
cast body, then each major motor manufacturer should have a 
huge foundry to produce jacks.  This is a typical case where the 
quantity to be produced dictates the design.
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� This chapter discussed Detailed Design
• Described QFD Stages 1 to 5 and their related charts 

through a simple case study
• Explored Cost Analysis as related to product design
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Q & A
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Tasks for this week

� Finalise function carrier analysis
� 3rd QFD 
� 3D SW models
� Meeting on Thursday…


