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Novel sophisticate stepping 2-DOF piezoelectric actuator
LIU Guo-song, YANG Zhi-gang, ZHENG Ping, CHENG Guang-ming,
(Mechanical Engineering College of Jilin University , Changchun 130025,China)

Abstract. By taking a piezoelectric stack as actuator element to realize 2-DOF precision driving in line-
ar and rotary actuators arranged on flexible processing structure, a new piezoelectric stepping style
precision 2-DOF actuator was designed. The stability and precision of the ystem was ensured by using
unique double symmetry structure of anchoring/loosing. The finite element analysis of 2-DOF actua-
tor combining with lots of experiments research proved 2-DOF actuator functioned basically. The test
results show rotary driving of 2-DOF actuator reaches 0. 45 prad in resolution, 18mm in travel, 0. 04
rad * s' in velocity and 0. 2 N * m in torque; linear driving reaches 40 nm in resolution, 20 mm in
travel, 19.2 mm * min ' in velocity and 10 N in driving power approximately.
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Fig. 1 Assembly drawing of actuator's main structure
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Fig. 2 Scheme of parallel board P pair

7#=0.3,6=13 mm,t=0.5 mm,a=5 mm,k, =

9. 7X10°N/m,x2=3X10 °m, F=~291 N,
3
, ANSYS
, AN-
SYS s
C 3.
1 ANSYS
FLEMENTS s 3 2t
huti load
3 ANSYS
Fig. 3 ANSYS. molde of stepping 2-FOD actuator
4
o KEYENCE
LC-2400A
, AN-
SYS s

=t S
s
T A VN g

zhuti load

4
Fig. 4 Finite element rotary distortion of actuator
mechanical structure
1 N
Tab.1 Relation among actuation driving voltage,
output value and practical value
v (107 m) (10 ° rad) (10" ° rad) %
100 12.1 282 278 1.4
80 9.6 225 218 3.1
60 7.2 169 159 5.9
40 3 104 92 11.5
20 3 52 38 26.9
10 1 30 12 60
5 0. 88 20 0.45 97.7
v (107 m) (107° rad) (107° rad) %
100 12.1 11.8 11.6 1.7
80 9.6 9.3 9.0 3.2
60 7.2 6.8 6.2 5.9
40 3 4.0 3.6
20 2.3 1.9 1.3 31.6
10 1 0.8 0. 31 61.3
4.9 0. 86 0. 83 0. 04 95.1
, ,
s
5(a)
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(a) Testing apparatus on work
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(b)Photograph of stepping sophisticate PZT actuator
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Fig.5 Test apparatus
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(a)100 V

(a)Displacement-time curve when 2-DOF actuator is

in ratsry driving under 100 V voltage
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(b) Displacement-time curve when 2-DOF actuator is

in linear driving under 100v voltage
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Fig. 6
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