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Discrete compliance
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Living hinge
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Towtigh’s adjustment
mechanism
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Circular-notch elastic pair
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Parallel-motion flexure
mechanism
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Folded flexure mechanism




Complete folded flexure
mechanism

Ananthasuresh, 11Sc,



Folded flexure with a lever
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Rigid-body mechanism =
compliant mechanism
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A precision instrument
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A precision mechanism
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A precision flexure mechanism
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A small-length rotational elastic
pair
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A precision motion stage
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Cross-strip flexure
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Cruciform flexure
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3D tlexure
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3D tlexures and their use




Paros-Weisbord (simplified)
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Lobontiu; Wu and Zhou
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Circular-notch elastic pair
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Comparative review
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Rotation stiffness Kw/Eth?
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Elastic pairs

No specific

shape

Elastic 2-dof
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Bendix joint

USE THE PLAY BUTTON TD CONTINUDUSLY
FLAY THE DEFLECTION AWIMATION,
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NODAL SOLUTION
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STEP=1

SUB =10
TIME=1

USUM (AVG)
RSYS5=0

DMX =54.0038
SMX =54.0038

ANSYS

R15.0

AUG 16 2016
le:16:16

Ananthasuresh, 11Sc,




Multi-axis stiffness
of an elastic pair
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Elastic deformation analysis, analytical or numerical, via the
compliance matrix can be used to compute K.
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Computing the

multi-axis compliance matrix
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Up to six analysis runs...

Three finite element analysis runs in 2D.
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Six finite element analysis runs in 3D.
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Further reading

 How to Design Flexure Hinges—Paros J.
M. and L. Weisbord, Machine Design, Nov.
25, 1965

e Foundations of Ultraprecision Mechanism
Design—S. T. Smith and D. G. Chetwynd

 Compliant Mechanisms: Design of Flexure
Hinges—Nicolae Lobontiu, CRC Press

e Flexures: Elements of Elastic
Mechanisms—5St. Smith, CRC Press
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