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WFZER R DOEZE (3£30) : Purpose of this research is to develop surface mounting technology
used by precise 3 DOF omidirectional inchworm mobile mechanism. Achievements of this
study are summarized as below, (1)Demonstration of pick & place method used by liquid
briding force. (2)We have achieved improvement of the electromagnetic force to increase
both of maximum velocity and positioning accuracy. (3)We have studied transient response
of the mechanism and calculated optimal shape of the displacement of the piezoelectric
actuators. We have also developed FF/FB control to get 0.05pum positioning resolution for
the mechanism in 1 axis. In experiments, we get the settling time down to 0.05s when the
target position is less than 30um. We have also checked that the mechanism has good
positioning repeatability, i.e. 3o of final position is 0.09um and average CV is 0.5%. (4) We
show our method has good feasiblity to decrease vibration, energy, size down to 1/1000 of
conventional methods.
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Table 3 Performances of feed forward control under open loop

120 X pum] Average +30 [um] Average error Setling
= ‘4:_"(3,} displacement (CV [%]) [um] time [s]
S 100 (/) [pm] (Ratio to [ [%])
= / ] 5.02 =+0.03 (0.60) 0.02 (0.40) 0.301
S s0 10 10.10 =0.03 (0.30) 0.10 (0.99) 0.282
£ 15 15.14 +0.05 (0.33) 0.13 (0.86) 0.372
§ 60 20 20.18 +0.17 (0.84) 0.18 (0.89) 0.319
T; ______ 25 25.11 +0.17 (0.68) 0.11 (0.44) 0.273
.E a0 K 30 30.30 +0.07 (0.23) 0.29 (0.96) 0.252
== Average =0.09 (0.50) 0.14 (0.76) 0.300
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Symbol Quantity (Average £ g)
my, m: Mass of electromagnetic leg 0.045 [ke]
kit ks Sum of spring constant 114700+7000 [N/m]
(From step response)
ks Spring constant of the actuators Negligibly-small
in shear deformation
Ky Spring constant of the actuators 115000 [N/m]
in compression deformation ( From specification sheet)
cg Damping constant of the 5.5+0.93[Ns/m]
actuators in shear deformation
U Coeflicient of static force 0.14
Foa Electromagnetic force 14.1[N]
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