’rq’LonJL«J‘ﬁ}ijJ[M/ VQLCJJL}.;L.‘»/;:AJL;JJ.uK’AjLG@jML

¥ S Olow Wb o Siluly 51 (59 <5 25 L FGM yifg 5o

[0 T (D . ) g
B e S ol S s

g bl o o Cad ol anflls (Ken a3le O T ek antle (gla ils Ko SUlSCo Sl i Colided o 0SS
il & Cuoslis 5 )l sV Cuslis wsles (Functionally graded materials (FGMS))‘;VUCJJA o opllos s o
9l L 5 g0 s Ko ] 0l s o 2o Sl poid s DC Sl Jlasl i 550 E ol el b s Ko SOIG 1,
oIt 3l IFGM ity o (sl i S oo G ol 0l oS5 i 51,5 o foldo 53 Clize &) 50 40 S FGM iy e
S o e U e Caslois 3 e b s 0 St e Jw/_@/ﬂuu;/d@,@,@czmw/:uw~
el ol o SIS Sy 5 4 et e (il bt ) M@jCW/ﬁ‘bfﬁﬂw@“b/Jb)ﬁrfbdé}xé o Yoleo
i ol 5 Lo i S0 53 O ol b7 5 Sl s ey ¢ orcin sl 37 5 sy Cilizicn (5l fel 5 (ST 4 s (A1 L 5 il

el 0l 0l QLI e Sl 5 SilSo by o ooyl a0

ol Oles (LG W Skl S (55,5 FGM 15,8 (Sels™ (S0 39

Electrostatically Actuated FGM Microgripper under the Effect of Thermal Moment
M. Rezaee N. Sharafkhani A. Chitsaz Khoei

Abstract In previous researches, mechanical behavior of a microgripper with homogenous and the
same material has been studied. In this paper considering the desired characteristics of FGMs, as a good
thermal and wear resistance, the mechanical behavior of FGM microgripper under DC voltage and
temperature variations is investigated. It is assumed that the two microbeams of the FGM microgripper
are mounted symmetrically against each other and one side of the microbeams is made of a pure metal
the other side is a mixture of metal and ceramic, and the percentage of ceramic varies exponentially
through the microbeams thickness. The nonlinear equations governing the static deflection of
microbeams due to the application of DC voltage and the temperature changes are derived and solved
using the step by step linearization method and the Galerkin method. The response and the stability of the
system against the variation of DC voltage and temperature are investigated. Also, the effect of
geometrical dimensions, ceramic percentage and its variations through the microbeams thickness on the
mechanical behavior and the system stability are studied.

Key Words FGM Microgripper, Electrostatic Force, Pull-in Voltage, Thermal Moment
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