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A research on Postprocess Finishing Method of The Rapid Prototyping Parts.

H.J. Yang, S.J. Kim, T. S. Jang, I. Y. Lee(Ulsan Prototype Manufacturing Team, Hyundai Motor Company),
S. H. Lee(School of Mechanical Engineering, PNU)

ABSTRACT

Even as many methods and technologies have been introduced on data generation, parts orientation and layer slicing to

acquire the rapid prototyping(RP) parts that have useful surface to satisfy customers’ needs such as styling/design verification

direction/indirect tooling directly from the RP machine, these trials continue to suffer from the surface roughness due to the

build characteristics of RP technology. A new postprocess finishing method is suggested in this paper to overcome the

surface roughness problem on the surface of the RP parts. To prevent deterioration of dimensional accuracy from the

conventional grinding-only, and coating-grinding methods, 4-step surface finishing process is applied. To satisfy the various

requirements from the RP oriented industrial fields, effective procedure, coating material, grinding tools and methods are

employed.
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Surface characteristics Deterniination factors

Paintibility Coating materials

. . Grinding methods, Postprocess
Dimensional accuracy . .
procedure, Coating thickness

Surface Hardness Coating materials

Grinding methods, Postprocess
Surface Roughness procedure, Grinding conditions,

Grinding tools

Thermal resistance Coating materials

Durability Coating materials

Usages of RP Parts | Reéquired surface characteristics

Design, Styling verification | Painting, Surface roughness

) Dimensional accuracy, Hardness,
Fitness Check . -
Thermal resistance, Durability, ...

. Dimensional accuracy, Hardness,
Functional test ! .
Thermal resistance, Durability, ...

Dimensional accuracy, Thermal
RTV tooling resistance, Surface roughness,
) Painting
Tooling - -
Dimensional accuracy, Thermal
Epoxy mold )
resistance, Surface roughness
Casting Dimensional accuracy

Table 1 Usage of RP master models and required surface
characteristics for each usage

Table 1 oA AF
T 54 =44, ArAEE

) - )

_84_

Table 2 Required surface characteristics and determination
factors for each characteristics.
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Materials

Fig. 1 Relations between surface quality of RP model and
its determination factors.
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Fig. 2 Overall Procedure of newly suggested postprocess
finishing method.
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Fig. 3 Reflection mode on the polished RP parts
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Fig. 4(a) Surface feature and measured roughness of SLS
parts.

Fig. 4(b) Surface feature and measured surface roughness
of SLS parts after grinding(step!)

Fig. ’4(c)y Suffacé fea{ﬁre and measured surface roughness
of SLS parts after coating & grinding(step2)

Fig. 4(d) Surface feature and measured surface roughness
of SLS parts after coating & grinding(step3)

Fig. 4(e) Surface feature and measured surface roughness
of SLS parts after coating & polishing(step4)
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Fig. 5 Measuring results of surface height for each step.
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