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Mirror support structure with two mutually perpendicular
single-axis circular flexure hinges
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Chinese Academy of Sciences, Changchun 130033, China)

Abstract: On the background of practical engineering application, comprehensive research on the effect
of bending compliance and equivalent rotation radius dc with different cutout radius r and the minimum
section thickness t of the single-axis circular flexure hinge, has been performed through Finite Element
Analysis(FEA) by using tested material property. A simplified model which was used to calculate bending
deformation of single-axis circular flexure hinge, had also been drawn from series analysis results study.
A test setup had been constructed to verify the simplified model. And the difference between calculated
value and tested result was within 10%, it indicates that the simplified model can satisfy engineering
requirement. Based on the simplified model, a simplified model which was used to calculate deformation
of two-axis flexure mirror support structure was proposed, and it can save lots of effort by using
traditional theoretical model to design this kind of flexure mirror mount. This model acts as a good
reference for the parameter design and size optimization of this kind of flexure mirror support structure.
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Fig.1 Bending analysis model of single-axis flexure hinge
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Fig.2 Simplified bending model of the single-axis flexure hinge
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Fig.3 TC4 tension test specimen and true stress-strain curve
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Fig.4 Finite element model of the single-axis flexure hinge
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Fig.5 Bending compliance vs different t value



% 7

FEZEF MM EXBA e LM EBRBRBE AR XHELEN 1768

ELIESEEY G et = LR

(1) V10242 — 58, Coone F1 Coupy B4 1T 5% 1815
V7 JEERE RS ¢ A 38 R ek /) 5

(2) Yt RF — @ RN, RPN
MR R T2

(3) X Tl — e ME4HE, Coone H Cpy K 1~2 4
B g, X R T Al AR A i R T R s
AV B AN [ 2 1 F
2.1.3 FasH¥2

T 5% ¢ W B0 2 22 P At %) 4l 25" i R o 3 25 i )
ARSI X AR s A B RO TR, P 6 S ARk Bl
A5 r HUAE (dew/r 1 dee/r) B f 10 11 A7 S B t
1) A5 Ak R 2

r={1.50

g
a— r={), T35
14 —ir— =] (D
- Pu] 25
a— =] 50
2 s r=2 00
g I T =
& a
.
5 —— < § 4
I = S .
LK
0 I 2 3 4 5 i
dimm

(a) 2075 i SR B 2B AR HURE t /Y72 Ak 5
(a) Trend of the equivalent rotation radius vs different t value

under pure bending moment

—a— =[50 n
a— r=[.T5 /
& r-I.|_:'Z.| _,./
Sl w— r=|.25 '
= a— =] 50
uf eoor=200
] 5 &
10 ..__- . ~ 2
e - - -
P
L e

n 1 2 3 4

rinm
(b) i & 25 % B 2F A2 LB t 1972 ki 3
(b) Trend of the equivalent rotation radius vs different t value
under end bending force
P 6 ARl g ARt R i U] 1R B2 t BB Ak 4
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Fig.7 Test setup and specimen of the single-axis flexure hinge
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Tab.1l Comparison of the calculated value and

experiment test results

Displacement u
Parameter/mm P Wi

/mm
lculated Error
r t ri d, Caleulate Test results
values
1 1 6 6 66.95x10° 62.13x107°  7.76%
1.5 2 5 5 15.34x103% 14.09x107® 8.87%
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Fig.8 Scheme of the two-axis flexure mirror mount
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