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Development of ultra precision rotational stage using Semi-inchworm driving
mechanism with PZT

Deok Won Yun, Kang Ho Ahn* and Chang Soo Han**

Graduate school of Hanyang University
*TDept. of Mechanical engineering in Hanyang University

ABSTRACT

Recently PZT is used in ultra precision mechanism field. PZT has a small motion range although it has a high resolution.
Many methods, such as inchworm, impact driving, etc., have been applied for the expansion of the motion range.?In this
study, the new actuating mechanism for rotational motion with two PZT actuators is proposed. The ultra precision
rotational actuator which is made by proposed mechanism is able to operate both coarse and fine motion. The design
parameters of the proposed mechanism are considered to improve the performance of the system. The rotational stage
which is applied by the proposed mechanism is fabricated. The resolution and velocity for fabricated rotational stage are
measured by laser interferometer.
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Fig. 1. Schematic diagram of proposed driving mechanism.
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Fig. 2. Driving signal of proposed driving mechanism.
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Table 1. The comparison between new mechanism and
other mechanism.

Inertial New
Inchworm L. .
sliding  { mechanism
Number of PZT 3 1 2
Number of step 6 2 4
Force Very high Low High
Speed Slow Fast Middle
Control Difficult Easy Easy
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Fig. 4. (a) Concept design of rotational stage, (b) fabricated
rotational stage.
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Fig. 5. Multi step response of ultra precision rotational
stage.

Journal of KSDET Vol. 6, No. 1, 2007



40 ine ko IRl e e

10 Fig. 72 Xﬂ e HAUS S 85t BE S

- ™ FEY mgolt). 514 2HolA e Husee o 042
e -10
Z ., Degree/solﬁ},
£
< 30
ol , A , 524 B
10 10 10 10

° T 2 Al e F 7ol PZTE o &3t AMEE +5
i AAEE AUEIT, B8 A2 WANZE A8
£ o0 ~ el Be WYl B Ralse Fasls 281

& 50 w 3HF ZE|o)AE AFeHt. PZT«] T e T
20 o ; I i B ek B e i
° * ey ° o Ag vEEe TR 9stel A=ot 2 kg
Fig. 6. Frequency response of ultra precision rotational 73et g ]‘4”% 73 7hg3ted ARgEtsit). e 719
stage. A5E FAs7 S8k golx 2 WMAIE AMSS)
Aok Z=Elo)x) 9] Ho) FFEEE 0.42 Degree/s 0|1
Dogro w3%5E 5.7x10° Degree/step ©]v}. AT 5 £3l
5 24 A PZTY FF Baisol 274 Aulel Bals
woh o Eong A4 2eolAe) Base M

08

0.6

0.4

0.2

[

0.2
0 s

Fig. 7. Coarse motion speed of fabricated rotational stage.
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