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A Study of Improvement of Surface Roughness on Laser

Lithography Models

Shigeru HAGIHARA, Masahiko HIHARA and Koji YATSUSHIRO
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Abstract
Laser lithography is an optical forming method which heaps up thin layers solidified by lascr beam. Since plastic models
which are madc by laser lithography process have ledges on their surfaces, rcducing ledges is required to use them as
master models for jewelry. A diagonal irradiation method for reducing ledges is presented. The diagonal irradiation method
improves surface roughness by means of heap up diagenal shape solidified by diagonal laser irradiation. Diagonal
solidifying behavior was clarified by theoretical calculation. As the resull of an experiment, average surface roughness of

102 m in steep slope area and improvement of out of roundness was obtained by the diagenal irradiation method.
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Fig. 1 Effect of cxposure Eu on solidified profiles.
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Fig. 2 Effect of absorption on solidified profiles.
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Fip. 3 Solidified profiles generated by different incident angle.

Fig. 4 Solidified profile.
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Fig. 5 Heap up diagonal shape solidified by diagonal irradiation.
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Fig. 6 Schematic diagram of experimental system.

Table 1 Experimental condition

Light source PCH-UZ0RY (Ushio Tnc.)

Scanning velocity 5.0 mmy/s
Light intensity 8.7 mw
Wave lenglh 325 nm
Focal length of lens 220 mm

Resin SN5X 1641 (Sun Nopco Ltd.)
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left: conventional method
right: diagonal irradiation method

(a) View of cylinders

{d} Top of cylinder (conventional method) {2) Top of cylinder (diagonal irradiation method)

Fig. 7 Cylinder models.
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Fig. 8 Average surface roughness of resin models.
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