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Machine Design}
}What we’ve mostly 

talked about. 
The most nonlinear part.

The entire process is iterative. 
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Engineering Characteristics

Customer 
Requirements

◉ ▣ △

◉ ▣ ▣

◉ ▣ △

▣ △ ▣

◉ △ ◉ △

◉ Strong = 9
▣ Medium = 3
△ Weak = 1

5

6

9

2

1

Absolute Importance 132 92 34 17 25
sum 
300

Relative Importance 0.44 0.31 0.11 0.06 0.08
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Design Specifications
• Map Eng. Char. to engineering specifications

- ex) System Mass ➙ Mass < 250g
- ex) Nominal Velocity ➙ Moves >1.5m/s

• Numerical targets that all possible concepts must 
meet

• Derived from:
- Standards
- Customer requirements
- Engineering Analysis
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Function Trees
• Break large, difficult design process into many small 

easy ones

• Continue until the sub-functions are almost trivial
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Function Trees (cont.)
• Functions are actions the concept is capable of doing

• Function Tree levels represent complexity not time 
ordering (It’s not a flow chart.)

• Functions are NOT
- Specific solutions – e.g. “Move arm 180 deg.”
- Constraints or specs – e.g. “Be smaller than...”
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Design “Scores”
• Absolute Total
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Absolute Total =
X
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(Design Performance⇥ Customer Importance)
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Absolute Total

Max. Possible
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Customer 
Requirements
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! ! ! ! !
7 6 9 5 4

0 7 10 5 2

3 2 3 10 8

5 6 5 8 0

6 9 2 0 3

Absolute Total 78 111 134 161 107
Relative Total 0.34 0.48 0.58 0.7 0.47
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The entire process 
is iterative, 

including the 
tools! 


