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Generation of Laser Scan Path Considering Resin Solidification Phenomenon
in Micro-stereolithography Technology

Y. H. Cho’, D. W. Cho (Mechanical Eng. Dept., POSTECH)

ABSTRACT

In micro-stereolithography technology, fabrication conditions that include laser power, laser scan speed, laser scan pitch,

and material property of photopolymer such as penetration depth and critical exposure are considered as major process
variables. But the existing scan path generation methods based only on CAD model have not taken them into account, which

has resulted in cross-section dimension of low accuracy. Thus, to enhance cross-section dimensional accuracy, the physical

resin solidification phenomena should be reflected in laser scan path generation and stage operating code. In this paper, multi-

line experiments based on single line solidification model are performed. And the method for improving cross-section

dimensional accuracy is presented, which is to apply the database based on experimental results to laser scan path generation.
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Table | longitudinal direction multi-line experiments
Laser Scan Scan Command
Power Speed Pitch (im)
@ | (m/min) | (an) i
1 100 ~ 500
2 100
2 200~1000
1 100 ~ 500
2 120
2 200~1000
1 100 ~ 500
2 140
2 200~1000
1 100 ~ 500
2 160
2 200~1000
1 100 ~ 500
2 180
2 200~1000
1 100 ~ 500
2 200
2 200~1000
Table 2 Transverse direction multi-line experiments
Laser Scan Scan Command
Power Speed Pitch ° (um)
@) | (mu/min) | () o
5 100 ~ 1 100 ~ 1000
200 2 200 ~ 1000
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Fig. 3 Longitudinal direction experiments results
[ scan pitch: 1 m ]
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Fig. 4 Transverse direction experiments results
[ scan pitch: 1 ¢ ]
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Fig. 5 Longitudinal direction experiments results
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Fig. 6 Transverse direction experiments results
[ scan pitch: 2 ¢m ]
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Fig. 7 Flow chart of zigzag hatching program
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