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Theoretical Analysis and Experiment on Compliant Microgripper Mechanism
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Abstract: As an end-effector in the micromanipulation system, the compliant microgripper is of great
importance in micro manipulations. A pseudo-rigid-body model of a novel compliant microgripper was
established , and the kinematic equations were formulated based on developing and analyzing the pseudo-
rigid-body model by using the principle of virtual work. The relationship between input and output
displacements as well as the relationship between input force and output displacement were then derived.
The analytical model was verified via 3D simulations by using ANSYS software. The simulation results
were compared with the theoretical results and the error was less than 2. 8% within the required range.
Finally, the compliant microgripper was fabricated and the micromanipulation system was established.
Then displacement experimental tests were conducted by using the fabricated microgripper. Experimental
data was compared with both analytical and simulation results to further validate the accuracy of the
analytical model. It was proved that the new microgripper displacement can get 89.65 pm with 1 V
voltage applied. And the error between the analytical results and experimental data was not more than
3.2% in useable range. The displacement characteristics were got by the pseudo-rigid-body model and
verified by the simulation results and the experiments data. The microgripper can manipulate suitable
subjects with size within 500 pwm to 679 pwm from the analysis results.
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Fig.1 Structure diagram of compliant microgripper
1.1V BUSRE AR5 2. SRS A% S0 F% it FE IR HLAY A2 A% g A
3.3 EERMEAR 4.4 BUERIPERE 557 ff 0 RIPER
A AR MBS BB EHEEE C.CLH3 RN
ekt Ly L. R OORIVEAF R AL L, Ly MIPEAT

TR HLAG (1732 Bl ad B 0] LU - 78 2247 ]
FE LRI A S L RS T VORISR SN B
A J2 , FL B I 2 R B A A B T
WPAESBZ T ) SU -8 B |, SU — 8 Jie 7 A= #h
Mk, v TR ) R 0 A A [ B AR T HE Bl ir
Rt AT 0] 138 3l , 432 Bl RN T ARG i 28 M B
C.C", NIPEFF L, Ly, 2 HEECHE BB, B 11 NI A
PFRCHR ISR, L, Ly e BCEE A A7 [ NIRRT
P54 4" BEAT A3, B S0 T RIEATF 5 .57 i 2k
BekE A AR E NIV FE A 4 47 S04 G o) iE Ok
TFo AL RE RIS L, A5 1A 5 5 1 5 B K
SFALA TR, H IR B MG R R 5 22
PERSEE 1,

R1 EHRENMAEF GRS

Tab.1 Steam size of microgripper
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Fig.2  Pseudo-rigid-body model
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Fig.3 Jaw model of microgripper
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Fig.5 Simulation diagram of microgripper
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Fig.6  Comparison curves of theoretical and simulation results
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