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1) grasp 2) open 3) separate

a) manipulation in macro world
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Fig.1 Difference of manipulation
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Table 1 The effect of several factors on reduction of adhensive force
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roughness
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Note: mean the reduction on this kind of adhensive force-
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Table 2 Different sorting method for microgripper

standard of sorting contents of microgripper
constructure microsize gripper, micromanipulation gripper
bionic structure crab gripper
driving force electrostatic force, electromagnetic force, mechanical force
material single crystal Si, Au, Ni, strainless steel, permalloy
fabrication LIGA.IC. deep etching, laser cutting, wire cutting, EDM
functional material SMA.PZT. Nafion. bimetal film, bidirectional driving PZT
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Table 3 Microgripper research condition

type researcher working principle size(mm)
silicon gripper CIOM, CAS plane capacity electrostatic force 1.5X0.35X0.05
PZT gripper shanghai University PZT driving force with magnifing structure I5X7.2X3.5
crab microhand  Shanghai U niversity step motor 0. 838X 0. 848
elastic microgripper Japan PZT driving force with magnifing structure 1 X0. 2X0.0007
polymer glue . . finger: 60

) Japan electric field induced force .
microhand wrist: 6 X7
optical gripper Japan PZT and photoelectric element 40X 35
SMA gripper CIOM, CAS thermot ransform force 52~510
6D microhand Japan 6 P&T driving force 30X30X30
silicon gripper Germany PZT 30 X20X0. 24
SMA microhand Japan thermot ransform force
pneumatic micro- ) ) )
. Japan different pressure in the tube cavity end:59 finger:52
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Development of Microgripper Technique

Li Luming, Ren Yantong, Wang Liding, Shao Peige
(Changchun Institue of Optics and Fine Mechanics,
Chinese Acadeny o Sciences, Changchun 130022)

Abstract

Microgripper is the most typical microeffector. It can be used as robot's hand, which is
connected with any multiple DOF driving appatus to realize real robot. T he success of the mi-
crogripper technique is closely concerned with the system technique, such as microassembly,
micromanipulation, microweld and microenvelop. Because of the importance and wide usage
of the microgripper, the microgripper has become the most vital area in MEMS field recently.
First this article introduces the physics phenomenon about clamping microobjects with micro-
grippers. Second the article explains the discipline of the adhensive forces between the object
and the gripper paws, and the reduction methods for them. At the end of the article, we intro-
duce several different work principles based on our research work, and point out the future of
the microgripper.
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