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Abstract

The compliance calculation formula of half right circular flexure hinge was derived on the Castig-
liano’s theorem. The influence of geometric parameters on compliance is studied. The correctness
of the formula was verified by adopting the finite element simulation software. The results show
that the relative errors of the half right circular flexure hinge are all less than 10%; the theoretical
analysis is in agreement with the simulation results, which verifies the correctness of the pro-
posed formula. These results will play a key theoretical basis for the structural design of half right
circular flexure hinge in practical applications.
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Figure 1. Half right circular flexure hinge
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Figure 2. Loads of half right circular flexure hinge
E 2. g ERFMREZ NI

DOI: 10.12677/ijm.2019.82018 157 VAEZT T


https://doi.org/10.12677/ijm.2019.82018
http://creativecommons.org/licenses/by/4.0/

THR %

BRSNS TR i B Ve, AR BT R A S B R SRR B B el B (A% - B T RE

AT e, o o7F
A=A, |=| 0 C, C,||F |=CF (1)
Hz O C32 C33 Mz

i A=(A, A, 6,) AL EARPEREEE B .y OLOBRL 2 BARE.
F=(F, F, M) 9l 30 EIAAE 55 B IR, T4 x, 2 R RATIRE IR, C e R
A I 5 ) R

S0 BRI AT T ) Fy WETI ) F R M. ISR, R0y
B 1 0 R T R 75 0 2T R

e |

(M, +F,(1-2)]

V2EA(x) 2E1() @
b E MBS SVER R, AC) /& R VERCBE AU AR, 1) /2 e PR R BE R A i 15 1P A6
3. PIHERFRMRERRETE
FERE x AR
t(x)=R+t-Rsing, ¢e(0,n) 3)
EE x S o KRR
x=R—-Rcosep, dx=Rsinpde @)
A T AR T P T AR
A(x) = wt(x) %)
AR Rk T A AR A -
_ wt(x)3
I(x) " (6)
L ELR RNVE AR FAFRR, W x B AR RS AL N
_oV, ¢ F _qn F Rsing
Ar=Cuf = OF, WEA(x) Y Ew(R+t-Rsing) @)
(7Y AT A, Bl BB SRR WS x M) F AR, B B x 77 R MR TR E Cy A
C =2—N[arctan +arctan +arctan J ®)
Yo BN o JN \/ \/
A N=21/1+1.
TN BB VB AR F A0 MARRIR, PRy y T I ZRIEALRR A, -
| F, (- M_|(I-
Ay =Cy,F,+CyM, ~ e EAGUES (G
. oF, ° EI(x)
9
:;_2 I;[Fy(R-i_RCOS(p_)z Rjin(pd¢+J.;Mz (R+Rcos?o)Riin¢d¢ (€))
w (R+1—Rsing) (R+1—Rsing)

DOI: 10.12677/ijm.2019.82018 158 VAEZT T


https://doi.org/10.12677/ijm.2019.82018

THR %

M) IR, P E BRI S HY y 1077 F AERI, B y 5 2R Cy A

C, =— 2N (N* =2N? +1)(2N? =5

2" g (Nz_l)Z{ ( + )( )X[arctan N2_1+arctan NZ_J
—(N2—1)3(nN4+2N3—2nN2—N—n—4)} (10)
- 5{\/Nz—1(—7tN4—2N3+27tN2+3N—n+4)+arctan Abd (5N5—10N3)}
(Nz_l)g N -1

I B SRR AR S 2 [ 04 Mo AR, B ddm ity y D7 T IR TESRE Cos M-

Cy, = 12 ! —| 6N?| arctan Nl + arctan ! +M(3N2+2N+2)
Ewl 2 = N2_1 N2—1
N(N*-1)
(11)
+ ! 5(N\/N2—1—2\/N2—l+6arctan N+l J
2 2
(N2_1)2 N -1
I E B A F R MAERE, PRARN 2 TR AN 0, 9:
M +F (l—x
Hz :C33MZ+C32F,: al/g :J.l z y( )
YooaM, ° El(x)
. (12)
12 J‘n M.Rsing JA,[Fy(R+Rcos¢7)Rsm¢)d
Ew °(R+t—Rsin(p)3 0 (R+t—Rsin(o)3

A (12) AT, B BB BRE 2 2 MR A8 Mo AR IR, B i z 7 A AR TR E Cs N

24 1

N-1 1 2
Cy, = W N(N2 _1)% |:6N2 (arctanﬁﬂnctan\/m]+(2N2 +1)(N2 —1)2}

(13)

+;5{\/N2 —1(2N2 +1)+6N2 arctan N+l }

N(N*-1)2 N -1

A E IR RS2 y W) F RIS, B I z 77 AR Cn A
Gy, =Gy

Ewl 3

= 12 ! |:6N2 [arctan N2_1 + arctan ! ]+\/N2—1(3N2+2N+2) (14)
N(N?-1)

5

P (N\/N2—1—2\/N2—1+6arctan N+ J
(N2—1)5

DOI: 10.12677/ijm.2019.82018 159 VAEZT T


https://doi.org/10.12677/ijm.2019.82018

THR %

4. RERSLHITE X HRITIEME
4.1. RSB EEMEER I

TR T A BE R A ZU(8) (10)~ (L1 FI(13) AT 1. ZRE 15 o e & E AEBE S8 w il HE .
2 T B I S MR B () S AR . E RV T i w B e i), Rt — 2D W S AR B S5 R S B e A R L
FEMERERIRM, R MATLAB SRR IHHEAFRSHWSE « 1 R FHSIDE R EREERE, FIH
Origin #1422 | Bl BRI R MR BE IR E 54 S5 e MR < R hzk, WK 3~10 Fias.

#/mm

Figure 3. The relation between Cy; and ¢
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Figure 4. The relation between Cy, and ¢
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Figure 5. The relation between Cy; and ¢
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Figure 6. The relation between Cs; and ¢
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Figure 7. The relation between C;; and R
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Figure 9. The relation between Cy; and R
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Figure 10. The relation between Cs3 and R
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Table 1. Material parameters of half right circular flexure hinge
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Table 2. The results contrast between compliance computation and finite element analysis
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