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Cure Properties in Photopolymer for Stereolithography
according to Variance of Laser Beam Size

Eun-Dok Lee’, Jae-Hyung Sim” and In-Hwan Paik™*

ABSTRACT

Stereolithography is the technique using a laser beam to cure a liquid resin, a photopolymer, with three dimensional
computer-aided design (CAD) data. The build parameters of stereolithography such as beam size, scan velocity, hatch
spacing, layer thickness and etc. are determined by the accuracy of prototype, the build time and the cured properties of
the resin. In particular, beam size is important processing parameter for the other parameters. Therefore, this study
observed the cured property to beam size. For this purpose, according to hatch spacing and beam size, the cure width and
depth were measured on single cured line. Also, the cure width and depth were measured at single cured layer. As a
result of experiments, cure depth which varied from 0.23mm to 0.34mm was directly proportioned to beam radius, on
the other hand, cure width which varied from 0.42mm to 1.07mm was inversely proportioned to beam radius. Surface
roughness varied from 1.12 to 2.231 m for the ratio of hatch spacing to beam radius.
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Fig. 2 Schematic representation of a cured line
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Fig. 3 Schematic representation of a cured layer
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Table 1 Specification of laser system

Laser type He-Cd
Wavelength 325nm
Output power - specified 10mW
- typical 20mwW
Beam radius 0.60mm
Mode purity parameter(M?) 33
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Table 2 Relation of focal length and beam radius

Focal length(mm) Beam radius(mm)
300 0.17
550 0.32
- 0.60
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Table 3 Mean and standard deviation(x10”®) for Fig. 6
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Fig. 6 Cure width vs. scan velocity for various beam size
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Table 4 Mean and standard deviation(x107) for Fig. 7
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Fig. 7 Cure depth vs. scan velocity for various beam size
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Table 7 Surface roughness for hatch spacing of beam
radius (scan velocity = 125mm/sec)

Beam radius e Surface roughness
(mm) e mean(um) | o(x107)
0.5 1.12 1.25
1.0 1.55 1.31
0.17 1.5 2.01 1.74
2.0 2.23 1.83
0.5 1.33 1.31
1.0 1.63 1.34
0.32 1.5 2.16 1.76
2.0 2.47 1.85
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