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Analysison DriveW aveform of Piezoelectric Inertial ImpactM echan isn
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CHENG Guang-m ing’
(1. Research Institute of Robotics, Shanghai Jiaotong U niversity, Shanghai 200030, Ching;
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Abstract: Piezoelectric inertial mpact mechanisn, w hich exerts continuousmovenent by using rapid formation
of piezo body, hasan mportant application in precision digplacement field. W hen the device is decided, drivew ave-
fom is a key factor influences the movament capability. In this paper the relation of movement steps and drive
voltagew aveform is analysis, and an optionalw aveform isproposed. The experiment of in-pipe locomotivemecha-
nisn of piezo stacks show s thisw aveform has better effect than the standard ones.

Key words piezoelectric actuator; inertial mpact mechanisn; kinenatics analysis drivew aveform; locomo-
tivemechanisn in-pipe

,Ic
IC ,Ic :
, IC 0.09 m,
[1,2]
: IC
( H
) 1
1
, 1(a)
[3,4] c '
[5 9] ,
1 2003-10-22
. (50390060) ; (50128504) ;

(1971-),



317

1 (b) ,

A [EEEEﬁ’:#FC- N\/\

(@) il (b) FRAER B B R

1
Fig- 1 Piezoelectric inertial impact mechanisn
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Fig-2 M ovenent phase of mpact drivemechanisn
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Fig- 3 Force analysisof the partsof mpact drive
mechanisn
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Fig- 4 M ovenent analysisof impact drive mechanisn
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Fig-5 Force anaysisof the 2 phase of movament
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Fig.- 6 Optional waveform of impact drive mechanisn
3
) 22
mm



3 : 319

7 L
40mmx 22mmx 6 mm )
( )
a.
Bk B ,
. A b. |
\ .
N - '
N £ ,
N
N
N =
\ y '
Y T I .6’;::////// L
LS ' '
-
Fig. 7 Configuration of mpact drivemechanisn in-pipe
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