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Table 1 Main parameters of 0. SPNN- 0.5Pb

(Zr, 3Ty ;) O; piezoelectric ceramics

M easured values

Properties of the material

Volume density, P(10°ke/ m®) 7.74 3 EWp IR ;}%ﬁ% P
Dielectric constant, 83T3/€’ 4000
Piezoelectric constant, ds;( 10™ 12C/N) — 260

Electromechanical coupling coefficient, Kp 0.71
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Fig.4 Structure of the piezoelectric micro gripper. Fig. 6 Micro displacement curve at 350V
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Design and Operational Properties of a Manipulator for Minimeter size Microrobot
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Abstract: T he piezoelectric unimorphs are used to fabricate a microgripper for the millimeter size micro-
robot. The size of the piezoelectric microgripper is about 15mm X 2mm X 2mm and the weight is about 100
mg. Based on analysis of operational principle of the piezoelectric microgripper, composition of morphotrop-
ic phase boundary of the PbNiy 3Nby/3- PbZrOs-PbTi03 ternary ceramics is selected to fabricate the piezo-
electric microgripper. The ternary piezoeleciric ceramics have high piezoelectric modulus ( d3i) and elec-
tromechanical coupling factor ( Kp). Operational properties of the piezoelectric microgripper are investigat-
ed. Results show that the microgripper can achieve tip deflection of 40Mm and gripping force of 25. 7x 10™°
N when voltage of 50V is applied.
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