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A Study on the Manufacturing of Large Size Hollow Shape Parts for Prototype-Car
using Rapid Prototyping Technology and Vacuum Molding
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ABSTRACT

Rapid Prototyping(RP) techniques have revolutionized traditional manufacturing methods. These techniques allow the
user to fabricate a part directly from a conceptual model before investing in production tooling and help develop new models
with significant short time. This paper suggests the new process to manufacture large size hollow shape parts for prototype-
car using Rapid Prototyping technology and Vacuum Molding with the reduction of delivery time. In addition, This paper
introduces the dividing and combining method to make large size RP master model in spite of the limit of the build chamber
dimensions of commercialized RP systems and post-processing method to achieve sufficient surface quality.
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Fig. 1 Comparison between suggested method (a) and
conventional method for manufacturing of large
size hollow shape using ZAS blow mold(b)
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Fig. 3 Feature of divided CATIA data
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Fig. 4 Adhesion of separately build SLS subparts
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Fig. 5 Feature of mold reinforcement structure
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Fig. 6 Schematic diagram of half mold for vacuum
molding(a) and feature of the first half mold.(b)
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Table 1 Operating conditions of vacuum molding with
respect to materials
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Fig. 8 Sample dimensions of a model

Table 2 Design Dimension and Molded Part Dimension

ABS pp
Standard Condition 2.5123°C | 2.51/23°C
(Thickness : t, Temperature : °C)
Shrinkage 8/1000 16/1000
Heating Temperature(°C) 250 300
Heating Time(sec) 155 180
Transfer Time(sec) 4~5 4~35
Mold Uploading Velocity 100 100
_(mm/sec)
Cooling(with fan) Time(sec) 80 150
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Fig. 7 Feature of manufactured part
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Design Motided Part Shrinkage
Dimension(mm) | Dimension(mm) (mm)
1 1298.16 1297.68 -0.48
2 1033.88 1033.52 -0.36
3 452.99 452.78 -0.21
4 110.80 110.68 -0.12
S 159.40 159.25 -0.15
6 265.32 265.08 -0.24
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