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Analysis and design of the compliant slider mechanisms

OlU Li-fang, DAI Yun-sheng, YU Bi-qiang, WENG Hai-shan

School of Mechanical Engineering, University of Science and Technology Beijing, Beijing 100083, China

ABSTRACT The deformation of a lumped complete compliant slider mechanism was analyzed with pseado-rigid-body model method.
A micro-compliant slider mechanism w as designed, in which the prismatic pair of it was designed and analyzed mainly. The equivalent
spring force of slider pair of the designed sample w as presented. Furthermore the result of analysis in pseudo- igid-body model for the
sample is given. Otherwise, the simulation analysis in the FEM method for the example is aso given. The results obtained by the two
methods are approximated. This indicates that the analysis and design methods are correct and feasible.
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Fig 3 Micro-compliant slider mechanism
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Fig. 2 Pseudorigid-body model of the compliant slider mechanism
W= 0, (1), !
Fig. 4 Sketch phn of the com pliant prismatic pair
A'+g3,B'=0 (2)
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[
n=- El_fl( 02— 020), Fig. 5 Geomelrsy relationships of the slider mechanism
T2:_E1_122[ (0,— 0x) —(0:— 03)], , : E=
ElL 129. 5GPa, ® = 0.28, 0=
T3:—l—3(63—630). 2600MPa,  rio=684Mm, ro=rxn=424tm, r3=
Foe —240( 11— r10). (3. rFa0= 684 'm, rq= 424 'm, 0,0=90", 030=0", ;=
EI 1= [3=60Mm, MATLAB New ton
— 12 X4sin0r— F rasin0— 1_1( 0,— 0x) — ’ s A0,

El s 1.
2[( 0,— 050) —( 05— 05)] 4‘{F3X4sin93

I 1 Ao,
Table 1 A0, data calculated by different methods and the relative errors

F/N , §/tm A0y (%) .5/ tm A0y () %
0. 005 15. 8 2. 1546 16. 1 2.1963 1. 94
0. 010 3L 6 4. 3085 322 43927 1. 95
0. 015 47 4 6. 4711 48 2 6. 5754 1. 61
0. 020 63. 4 8 6521 64. 3 8 77117 1. 38
0. 025 79. 8 10. 8864 80. 4 10. 9680 0. 75
0. 030 96. 1 13. 1052 96. 5 13. 1644 0. 45
32 , Sw eep meshing
ANSYS 3 Free meshing

t 6 . A0, 1.
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Fig 6 FEM model of the compliant slider mechanism
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