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Design calculation and analysis of half corner-filleted flexure hinge
ZHANG Zhi-jie, YUAN Yi-bao

(Department of Automation Measurement & Control Instrumentation ,

Harbin Institute o f Technology, Harbin 150001,China)

Abstract: A half corner-filleted flexure hinge was introduced. Based on the Castigliano’s second theo-
rem, closed-form equations were formulated for compliances of half corner-filleted flexure hinge and
precision of rotation was also evaluated in terms of compliances. Experimental results show the effect
of two-dimensional geometric parameters on the performance of a half corner-filleted flexure hinge, it
is coincident well with the finite element analysis. Compared with symmetric corner-filleted flexure
hinge, the performance of flexure hinge can be evaluated in terms of flexibility, precision of rotation
and sensitivity to axial effects. Experiment results can provide some theoretic foundations for flexure
hinge design.
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Fig. 1 Half flexure hinge
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Fig. 2 Geometric parameters of half corner filleted

flexure hinge

( 1 () 3 x

F\Z

2

&3 e BCEE Y % 14 A
Fig. 3 Load analysis of flexure hinge
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Tab.1 Finite element and analytical results for the compliance factors

t(m) [(m) r(m) fEdr  BRRIGE WE)

. . . 0. 000 5 0.001 6 0. 000 25 0.249 0.271 8.118
(’U.uM., (N m )
c 0.000 6 0.001 8 0. 000 30 0.161 0.175 8
_ . . 001 . 25 2.027 2.035 .
Cow (N 'mX10-7) 0.000 5 0.001 6 0. 000 25 0 035 3.933
’ 0.000 6 0.001 8 0. 000 30 1.652 1.725 4.232
. . 001 . 25 . 541 . . 874
o (N-'mx10-, 0-0005 0.0016 0.00025 5.5 5. 950 6.8
N 0.000 6 0.001 8 0. 000 30 5.177 5.275 1. 857
. .001 . 000 25 1.992 2.011 . 945
Com (N“'X10-+)  0-0005  0.0016  0.000 25 0 0. 945
) 0. 000 6 0.001 8 0.000 30 1. 448 1.465 1.164
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Tab. 2 Experimental and analytical results
for the compliarnce factors
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