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Abstract: In order to design a large deformation of flexure hinge with high precision and simple struc-
ture and to promote the motion precision of parallel platform and the life of elements, a Y-type flexure
hinge was proposed in the article. Firstly, made analysis and study of the rotation center, installation
method and stroke requirements of flexure hinge by application of ANSYS and ADAMS. Secondly,
processed the flexure hinge by using CNC machine. Thirdly, measured the axis drift of flexure hinge
by using the 3D optical coordinate measuring instrument OPTOTRAK. Finally, conducted the circle
trajectory experiments of parallel platform with kinematic pairs, leaf spring flexible hinge and Y type
flexible hinge. The results show that the maximum rotation error of Y type flexure hinge is
0.596 2 mm and the maximum error of circle trajectory on the parallel platform provided with Y type
flexible hinge decreased by 42. 7% as compared with on the parallel platform provided with kinematic
pairs, which means Y type flexure hinge can substitute the kinematic pairs in the parallel platform and
able to promote the motion precision of the parallel platform.

Key words: Flexure hinge; axis drift; parallel

WA HE:2016-09-10;1&1T H#H :2016-10-28.
HEE&WH: BHRHRFFIL BT H (No. 51575006)



2 4

RERIR 45 Y BUR MR R BT S S 395

1 351 =

Wi 2 AR LB AN VBT o 25 T2 g A % 7 ) R
ELA TR B L s | I i A D0 0 28 P B
FeNFUATL A 8 3K 8 22 1) 1 32 T SO AR ML 28 N G
Cop e X VNS [ 1M N1 D N B A - B
BEH MR Rk (A8 B AT RE L PN SR P
ORISR RATREAY [ Py A2 2 0 3 1k
T RIS LA B R AT R AT Pk
BTSSR, BT REERITRENE
B AR T ALY T i I FH BOR R 22, T R
R B I 45 b R B Y R AR T K AT R R M
Bk TS R R SR 0 H AR .

AR AR AR TR T R R B
Cartwheel %I XUl 22 M #0855 (1 05 165 B 5% 045
P& T IORS B v A R YD R [ R v R
JEHES T 3K S PR BCBE (0 5% A % SRS B R K
I 7 AR A 2 SO A S B T — A RUth
FEas 0 F M B aEN) B e A R R vk AR
MR AR AR S50 5 4% Rl R A5 Al B Kikuchi
N BB A 2 48— b 3g X3 5 A gl A 3 M A
HEL OSBRSS K9 B 2% 5 Goldfarb
SRR T B Ak B 150° 1 24 Y R R
BELS RO T % M B HE 1 18 9 5 Smith
PR T Al R N R R R AR IR [l
RIC R R A A R 2% L A A

R TR A3 T e B A SR A AR I K LB B
I /N (2540 B e A ) R, A T i Dk X 4 o] J3T, AR
SCERH TR Y AR MEECEE  JT A B ANSYS I
ADAMS Xt =347 T i o . IR HLK 2
1722 PEECHE 1Y N T30 58 s 4126 . ) 27 A il
A OPTOTRAK 43 47 T Y B2 M 085 1Y
A 0 S 5 P T 3-RRRH: RS A (8 B 5 52

2 Y B g

2.1 ARt
B 1 iR A 3-RRR B 65 L 1%°F
6 L5 S B A 1z 3 R B S B Bt O T e, R
KBS T 5250 5 G
BRSSO &

K1 i 3-RRR B &
Fig.1 3-RRR planar parallel platform

MRS R AT T R R S, (AR, B T
i Nk B Bl A S el W R /N S DD S B
BB A R BT R Rl I N R
JEE R | A B A JEE B e ) S P BB L R R R R
VI8 F B, AR AR BT AR S B A, i2
PLBR BT AR T 22 S5 R S R 45 G IR 5 2
SREGH TN 2 iRy Y BB, Bt Y
TP ECBE G A 2 ARNIPERF AT 2 1 58 4 AH ) B [
oI 3 81 9 7 i 9 80 £ O 1357, WP AT
T8 5 o SR R

B F 3

WIAEFT

IR

BT Fr 2&

B2 Y T R
Fig.2 Y type flexure hinge

2.2 WRERFEFL

TR Y R RV B AR S bR R iz
SR A Solidworks2014 3 17 = 4 g 82, JF:
&) Solidworks2014 H B Simulation %44 #F 47
] B N ) 0B s e, Jl N ) 18 3 BLAE IE Bl
FREgh PRk B4R G R/ Rl MER Y B
PEBEE M R B vty 3 o b Y B 32 ME BBk
e, B, B 342 R 4 20 mm, o 7 f#



396 b= E I

5 25 &

Fhn Tk, B b R 0.3 mm, B H %
ZIEJeff ol 90°, R T AT B R
g L RIPEATFFS L% 100 mm, AR 35 I B 52 56
-5 B 2 B R N R BE L NIPEAT IR by &
10 mm, T FAEH FRIEF L F oy — A48
R J1,0 1 F AR T WIHAT 52 Il 5% vh .t 38 3
G F s a R TG vt S50 35 00 A8 R Sy 3055 4K
(PP 2. 06 X 11", JARA LR 0. 3, % Bl 7. 85
kg/m®),

by
\\ R
A/i F
H L by ¢
o a
o= |
O X
T 0
1 ~
> R ~o < I/
’ Lo 7
S F

&3 Y Bk B 1A
Fig. 3 Diagram of Y type flexure hinge
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Fig. 9 Axis drift measurement experiment of Y type

flexure hinge
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