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Experimental Investigation on the Distortion Error induced by Shrinkage
in Stereolithography Process

Gi Dac Kim*, Young Tak Oh’

{ 7 Abstract %

During stereolithography processcs, one of the main sources of dimensional error of prototype is the distortion effect
owing to the shrinkage of resin. In this study, the effects of dimension of specimen, such as length, width, and thickness,
on the curl distortion is examined. During the SL processes, the variation of curl distortion error is measured according
to the number of layers. Through this study, it is verified that there is a big difference of the distortion error in both
direction and magnitude between before and after the supports are removed. It is also observed that end profile of
the test part and the upper side around the border are also distorted due to the shrinkage of the resin.
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Table 1 Experimental conditions

Model SLAS5000(3D systems)
Laser Power 111mW
RP Hatch speed 223.3in/sec
Machine P :
Border speed 19.5in/sec
Layer thickness 0.1mm, 0.15mm
Material Somos 11120
Thermal expansion |170~189x10°/°C (Solid)
) coefficient 90~96x10°/°C(Liquid)
Resin
Young’s modulus 2,650~2,880MPa
. 0.28% (X)
tal nk:
(Total) Shrinkage 027% (Y)
Endeavor 9.12.7 HA
M
MM odel (Giddings & Lewis)
Accuracy (U3)2.5+3.0L/1000
/
Z )
V arrassseracns [ danasgprsnanrenrannnssns ¢
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Fig. 1 Shape of experimental specimen
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Fig. 2 Photograph of specimens in platform

Fig. 3 Photographs of curled shape of specimens acc-
ording to the part thickness(Part length(/)=300
mm, layer thickness(/)=0.1mm)
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Fig. 4 The Variation of cuded shape of specimen during
SL processes(Part thickness(r)=Smm, part width
(w)=10mm, layer thickness(/)=0.15mm)
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Fig. 5 Photograph of the deformed parts and supports
around the border of the specimen in platform
(w=10mm, +=5mm, /=0.1mm)
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Fig. 7 Experimental results of curl distortion accor-
ding to the thickness of specimens(/=300mm,
w=5mm)
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Fig. 8 Experimental results of cur distortion accor-
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