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Abstract: As common flexures in a parallel mechanism usually are machined in different directions,
and it is difficult to integrate with a monolithie configuration, this paper proposes a thinned right-cir-
cular flexure hinge with three degrees of freedom. The flexure hinge can be fabricated merely along
one direction, and is benefit for the spherical hinge applied in positioning mechanism with monolithic
configuration. Based on Castigliano’s displacement theorem, the compliance formulas of the thinned
right-circular flexure hinge were derived. Finite element analysis was adopted to verify the compliance
formulas and analyze the effect of the structure parameters on the compliance of the flexure hinge.
Two cases on the compliance design for the application of the flexure hinge were discussed. The re-
sults show that the maximum variance between the theoretically calculated compliance value and the

finite element analysis compliance value is within 20%. The parameters with the greatest impact on

W B HE:2015-04-13; 11T H#1:2015-05-15.
ELT B HERHEE KL 02 L ¥ B H (No. 2009ZX02005)



426 e KE TR

5 23 &

the compliance of the flexure hinge are the thickness b, the minimum notch spacing ¢, and the fillet ra-

dius r, successively. The above conclusions provide principles for the design and application of the

thinned right-circular flexure hinge with three degrees of freedom.

Key words: thinned right-circular flexure hinge; three degrees of freedom; compliance analysis; Cas-

tigliano’s displacement theorem
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Structure of thinned right-circular flexure
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Fig. 2 Force analysis of thinned right-circular flexure
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Fig. 3 Finite element model of thinned right-circular

flexure hinge
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Fig. 4 Degrees of freedom of thinned right-circular

flexure hinge
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Tab.1 Comparison of effect of configuration parameters
on compliance of thinned right-circular flexure
hinge

iy Cormr Coyomy Coeone
AN b b t
R H R ( t b
AR 2N r r r

6 FMEAsEey

W ik (B AR S P BB A O 2 M sk B ]
W, —BEOR L 3 N s A BRI R Corome
Coyomty ~ Coonte Z BV AH A K X V8 78 B [0 A4 22
PERCEE SR 242 r=2mm B3 MBI R EZ
F R OCRME 7 Fis. w T8RN 3 MR g
S BCHE IR RE b FldR /N T IA] IR ¢ B0 5 e R R A A
FATA) 3 A5 3l 22 B L PP Z [ AR 28 XL, )
X — 4 i i A B ROt il Lk 20 5 3h
FEM BT 2K,

T 14 oy,
% |~ CouM,
2
= Co,m,
()
= r
= ~
= J
E ¥,
£ .
[ .
14 o — 08 ¥
SO0 o6
Hmm 08 05"

7 Wl R T S M e 3 NI R M R
Fig. 7 Relationship among the three revolution com-

pliances of thinned right-circular flexure hinge
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