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How do we tell linear and 
nonlinear analyses apart?
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Further reading

Section 4.10 in
“Micro and Smart Systems”
Wiley-India, 2010.
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Deformation of a cantilever beam
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Linear Analysis
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Nonlinear Analysis
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Double parallelogram: Simple joints
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Results of FEA
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Double parallelogram: Notch flexures
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Results of FEA



Ananthasuresh, IISc,

Circular flexure hinge

( All dimensions are in mm )
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Plane-stress analysis
(Pa)
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Plane-stress result
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Plane-strain analysis
(Pa)
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Plane-strain result

(mm)
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Plane-stress or plane-strain?
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Fin= 10 N

Fin= 5 N
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Fin = 13.05 N

Fin = 13 N
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With output load…



Ananthasuresh, IISc,

DaCM: parametric sweep with 
different output loads
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With output spring
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FaCM with different spring 
loads and different input forces



Ananthasuresh, IISc,

Non-smooth motion in contact-
aided compliant mechanisms
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Main points

• Abaqus, COMSOL, Creo, ANSYS, NISA, 
etc.

• Be careful with what elements you use 
and what we expect to see through 
modeling.

• Always check mesh-convergence.
• Almost anything can be simulated for 

compliant mechanisms using FEA.
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