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Improvement for Recoating Process of Stereolithography System

Eun-Dok Lee*, Jae-Hyung Sim®, Kyu-Hwan Ahn"”, In-Hwan Paik™™"

{ Abstract J

Keeping the layer thickness constant is very essential for improving the shape accuracy in the stereolithography process.
The layer thickness is created by recoating process, and also affected by recoating parameters such as blade speed and
thickness. The created layer in this process can determine the whole accuracy of the entire parts. The aim of this paper
is to improve the accuracy of the layer thickness by adjusting the recoating process parameters. Several experiments with
different recoating conditions are performed to find the optimal recoating parameters that produce the most accurate layer
thickness. The effective recoating method is suggested by measuring and analyzing the cured layer thickness.
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Fig. 1 The recoating process
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Fig. 2 Forced flow of resin
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Fig. 3 Stereolithography machine
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Fig. 6 The improved recoating process
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Table 2 Comparison of layer thickness
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Fig. 7 Cured layer thickness according to vat structure
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Table 3 Experiment of layer thickness according to blade

speed
Experiment Blade
]

oumber Blade speed thickness Vat structure

1 20mm/s
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Table 4 Comparison of layer thickness according to blade speed

Mean(mm) Variance
20mm/s 0.194 7.57X10-5
30mmy/s 0.172 737X 10-5
40mm/s 0.162 6.98x 10-5
50mm/s 0.159 293 10-5
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Fig. 8 Cured layer thickness according to blade speed
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Table 5 Experiment of layer thickness according to blade

thickness
Experiment ]

number Blade thickness| Blade speed | Vat structure
1 0.lmm
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Table 6 Comparison of layer thickness according to blade

thickness
Mean(mm) Variance
0.1lmm 0.199 7.84X 10-5
0.4mm 0.182 6.46 X 10-5
0.7mm 0.176 5.93%10-5
1.0mm 0.159 293X 10-5
0.4 -Blade thickness-
& Q.fmm
o C4mm
= = 0.7mm
E 0.3+ =-- 1.0mm
3 Blade speed: 50mm/s
8 Vat: Double vat
£
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£
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Fig. 9 Cured layer thickness according to blade thickness
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