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Fabrication of Piezo-Driven Micropositioning Stage using 3D printer

qsA !, AgE =
Ho Je Jung" and Jung Hyun Kim"*

1 8oty HFtERYAZsHL (Department of Mechatronics Engineering, Kyung Sung Univ.)
X

Corresponding author: dwellnom@ks.ac.kr, Tel: +82-51-663-4694

Manuscript received: 2013.11.26 / Revised: 2014.2.19 / Accepted: 2014.2.20

This paper presents the design, optimization and fabrication of a piezo driven micro-positioning
stage constructed using a 3D-printer. 3D printing technology provides many advantageous
aspects in comparison to traditional manufacturing techniques allowing more rapid prototyping
freedom in design, etc. Micro-positioning stages have traditionally been made using metal
materials namely aluminum. This paper investigates the possibility of fabricating stages using
ABS material with a 3D printer. CAE simulations show that equivalent motion amplification can be
achieved compared to a traditional aluminum fabricated stage while the maximum stress is 30
times less. This leads to the possibility of stages with higher magnification factors and less load
on the driving piezo element. Experiment results agree with the simulation results. A micro-
position stage was fabricated using a 3D printer with ABS material. The motion amplification is
very linear and 50 nm stepping was demonstrated.
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Fig. 9 Micropositioning Stage
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Table 2 Experiment Result

\oltage Piezo End Effector | Amplification
\ [um] [um] Ratio
10 0.98 3.90 3.98
20 2.12 8.54 4.03
30 3.33 13.54 4.07
40 4.55 18.71 411
50 5.79 23.76 4.10
60 7.00 28.74 411
70 8.12 33.47 4.12
80 9.21 37.85 4.11
90 10.24 41.97 4.10
100 11.17 45.78 4.10
110 12.03 49.28 4.10
120 12.86 52.54 4.09
130 13.60 55.55 4.08
140 14.30 58.36 4.08
150 14.96 60.96 4.07
160 15.58 63.37 4.07
170 16.16 65.68 4.06
180 16.70 67.84 4.06
190 17.22 69.84 4.06
200 17.72 71.77 4.05
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