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Instant centre of rotation
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Instant centre for a four-bar 
linkage
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Principal reference
Journal of Mechanical Design, Vol. 128, May, 2008, pp. 542-550.
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Compliant four-bar block

Instant 
centre of 
rotation Input

Output

Q. Where is the fourth block?
A. It is the fixed frame!
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Instant centre method

Instant centre of rotation
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Instant centre method
(non-intuitive specification)

Instant centre 
of rotation

Instant 
centre of 
rotation
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Validation with FEA
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Quantitative specifications can 
also be dealt with.

Want: Geometric Advantage, GA = 4
3 units

2 units

Will a simple lever work?
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Quantitative specifications can 
also be dealt with.
Want: Geometric Advantage, GA = 4

3 units

2 units
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Validation with FEA
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Design and 3D-print it!
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An exercise for practice

10 units

4Input

Output

Want: Geometric Advantage, GA = 16

16X Stage 1 amplification = 5

Stage 2 amplification = 
(16/3) / (5/3) = 16/5

X

5X

5 units
3
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An exercise for you!

10 units

5 units

Input

Output

Want: as high a geometric advantage as possible.
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Main points
• Instant centre concept applied to compliant 

mechanism design.
– Instantaneous (linear) behavior is correct but not 

large-displacement (nonlinear) behavior.
– Coupler body should be relatively stiff.

• A quick way to get a concept (topology) of a 
compliant mechanism.

• Could be a great initial guess for structural 
optimization-based approaches.

• An excellent tool for teaching and brain-
storming.
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Further reading
Journal of Mechanical Design, Vol. 128, May, 2008, pp. 542-550.
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