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A Study on the Improvement of Form Accuracy Using the Length
Strain of Rapid Prototype
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ABSTRACT

This study is aimed to diminish the errors which created during transforming from 3D shape created with
CAD program to STL file formation. The length strain which created on X-Y axises at STL file transforming is
diminished by using the relation between common shape error and shrinkage rate. As the result of study, we
have confirmed the length strain in accordance with facetres value. Also, the shape error is compensated with

shrinkage rate by error of length strain. so, we could diminish to shape error by several tens micrometer.
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Table 1 Mechanical properties of used material
(Post cured part)

Tensile strength 69 - 73 MPa
Young modulus 3186 MPa
Elongation at break 47 - 64 %
Impact strength 37 J/m

Shore hardness 86
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Fig. 2 Schematic diagram of circular test
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Table 2 Specifications of circular tester

Items Value
Maximum diameter 280 mm
Maximum load 20 kgf
Measuring range i 1,000 uym
Spindle revolution 6 pm
Air pressure 390 kPa(4 kgf/cn)
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Fig. 6 Transformation of STL File (Length error)
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Table 3 Length error difference with respect to

facetres
facetres X y

1 0.006 mm 0.003 mm
2 0 mm 0 mm
3 0 mm 0.004 mm
4 0 mm 0 mm
5 0.001 mm 0.001 mm
6 0 mm 0 mm
7 0 mm 0 mm
8 0.001 mm 0 mm
9 0.001 mm (0 mm
10 0 mm 0 mm
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Table 4 Langth error for variation of shape
(X axis, Y axis)

X axis Y axis
5 mm 0.006 mm 0.003 mm
10 mm 0.003 mm 0.001 mm
15 mm 0.002 mm 0.001 mm
20 mm 0.001 mm 0.002 mm
25 mm 0.001 mm 0.002 mm
30 mm 0.001 mm 0.002 mm
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Fig. 7 Length error (at transformation of STL file)
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Fig. 8 Length error of shape (at Normal shrinkage
rate)
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Fig. 9 Length error of shape (at compensation

shrinkage rate)
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