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Establishment of Prototyping System for Drag-Valve Disk Using RP

Min-Shik Choi*, Moon-Sun Park** and Beom-Soo Kang***

ABSTRACT

Rapid prototyping becomes widely used in design and manufacturing of mechanical and aerospace engineer-
ing. Here a drag valve disk consisted of complicate configuration has designed by CAD. and prototyped by
a stereolithography apparatus (SLA) to confirm the design configuration. Also the prototyped valve disk
was used for checking if it could be applied for casting from the view point of accuracy, cost, and time. The
rapid-prototyped disk by SLA was compared with a high-speed machined disk by MAKINO V55, and it is
found that the prototyping of the disk by SLA appears more economical, more accurate and faster than

by machining with MAKINO V55.

Key Words : RP(Rapid Prototyping, 4%%), SLA(StereoLithography Apparatus, 338 %),
NC Manufacturing(NC7}2), Drag Valve(xt¢ B}, Valve Core(‘8E.30]).
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Fig. 1 Manufacturing Principle of SLA
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Incorrect format correct format

Fig.3 Vertex-to-Vertex rule
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solid valve
facet normal 0.000000e+00 0.000000e+00 0.000000e+00
outer loop
vertex 1.65930e+02 5.29400e+01 1.78400e+01
vertex 1.85930e+02 5.29400e+01 1.78400e+01
vertex 1.65930e+02 5.29400e+01 9.44827e+00
endloop
endfacet
facet normal 0.000000e+00 0.000000e+00 0.000000e+00
outer loop
vertex 1.65930e+02 5.29400e+01 9.44827e+00
vertex 1.85930e+02 5.29400e+01 9.44827e+00
vertex 1.85930e+02 5.29400e+01 1.78400e+01
endloop
endfacet

en.dsolid valve

Fig. 4 Sample of STL format
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Fig. 6 Shape of path of disk
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Fig. 9 Closed-loops of cross-section of disk
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Fig. 10 Prototype of disk made by SLA-250

B % %
Fig. 11 Prototype of disk made by machining center (MAKI-
NO V55)
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Fig. 12 The locations where the mismatching percents in
length between CAD model and prototypes manu-
factured had been measured
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Table 2 The errors in length between CAD model and proto-
types manufactured at variable positions

» W s o F|la 7|x|m|w
SLAAZ | -194% -665% | -1.85% | +754% +8.14% | 3.18% | -5.11% | -198%
‘ NCHS | -200% ' -825% | -437% {+1630%; -15% | 360% | -766% | -5.00%
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