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Models for analysis Synthesis methods

e Empirical modeling of

elastic pairs e Kinetostatic synthesis

e Flastica analysis of using PRB modeling

beam segments

* Topology and shape

e Pseudo Rigid-Body optimization
(PRB) modeling * Selection and re-design
e Finite element * Instant-centre method
analysis e Design using building
e Spring-Lever (SL) and blocks
Spring-Mass-Lever * Pragmatic design with
(SML) modeling non-dimensional maps
e Compliant ellipsoid * Intuitive design using a
modeling kit

e Non-dimensional
maps
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Synthesis methods

* Intuitive design using a
kit
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Compliant Mechanism kit
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Models for analysis Synthesis methods

* Pragmatic design with
non-dimensional maps

e Non-dimensional
maps
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Kinetoelastic maps
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Models for analysis Synthesis methods

e Design using building
blocks

e Compliant ellipsoid
modeling
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A Geometric Representation
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Problem Decomposition

Symmetric half design by series decomposition

Final Mechanism Assembly

CoE
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Guidelines for Synthesis

Step 1: Visualize load

flow
Step 2: Analyze feasibility

Step 3: Replace load
paths with building
blocks

Ananthasuresh, 11Sc,



Synthesis methods

e |nstant-centre method
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Instant centre method
WatT: Geometric Advantage, GA = 16
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Models for analysis Synthesis methods

* Selection and re-design

e Spring-Lever (SL) and
Spring-Mass-Lever
(SML) modeling
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SL and SML models; feasibility

maps; stiffness and inertia maps

SL model
dewr Ajiqisea
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Kco

Modified design of the accelerometer by Abdolvand
et al. 2007 using a DaCM

n Interactive Selection Maps for Compliant Mechanisms
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Models for analysis Synthesis methods

* Topology and shape
optimization

e Finite element
analysis
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Problem specification for YinSyn
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Models for analysis Synthesis methods
e Empirical modeling of . . .
elastic pairs e Kinetostatic synthesis

e Flastica analysis of using PRB modeling

beam segments

e Pseudo Rigid-Body
(PRB) modeling
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Transverse plus axial force
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Kinetoelastostatic analysis
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Synthesis equations
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Intuitive
Pragmatic

Comparison of

Synthesis
methods

Kinetostatic synthesis
using PRB modeling

Topology and shape
optimization

< < < Systematic
< < < Maturity

Selection and re-design

Instant-centre method

Design using building
blocks

Pragmatic design with
non-dimensional maps
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Main points
* We discussed seven methods for
designing compliant mechanisms.

e There are some more.

e Different levels of maturity, effectiveness,
and ease of use.

* The bottom line:
— Designers have enough guidelines today.
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