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Rapid Tooling by Using Metal Powder Reinforced Resin
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As dies and molds have become more and more complicated in the recent years, the demand for
lower cost and shorter production time is also growing stronger. Rapid prototyping and Tooling
technologies are expected to be used for more rapid and lower cost tool fabrication. However the rapid
tooling methods have not yet reached the level of application to the manufacturing of metallic dies and
molds which require high dimensional accuracy. As the rapid tooling technology, there are the slurry
casting, the powder casting, the direct lasei sintering, and so on. Generally, in the slurry casting, the
alumina powder and the water soluble phenol were mainly used. However, the mechanical properties of
the phenol were not good enough to apply to molds directly. In this study, pure epoxy and two types
of aluminium powder reinforced resin are applied to the slurry casting. The mechanical and thermal
properties are better than phenol because the epoxy is the thermosetting resin. And mechanical
characteristics such as shrinkage rate, hardness, surface roughness are measured for the sake of
comparison. Metal powder reinforced resin molds are better than the resin tool form the viewpoint of
shrinkage rate and hardness. Finally, it has been shown that the application possibility of this process

is high, because the manufacturing time and cost savings are significant.
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Fig. 1 The process for aluminium filled resin tooling

Table 1 Materials used in the experiment
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(b) Dimensions of the master model

Fig. 2 The shape and dimensions of the master model
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(2) Silicon rubber mold
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Fig. 3 Silicon rubber mold and final molds
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Fig. 6 The example of complex shaped molds
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Table 2 The rate of shrinkage of the final mold

Exact Shrinkage
. Measured values Average
Materials values rate
(mm) {(mm)
(mm) (%)
Epoxy 62.98 62.69 62.69 62.95 62.83 -1.447
a AFR-1 63.75 63.75 63.70 63.75 63.70 63.72 -0.047
AFR-2 63.65 63.60 63.55 63.60 63.61 -0.220
Epoxy 118.46 118.16 118.16 118.32 118.28 -1.438
b AFR-1 120.00] 119.85 119.85 119.85 119.85 119.86 -0.117
AFR-2 119.70 119.70 119.75 119.70 119.72 -0.233
Epoxy 98.37 98.57 98.49 98.38 98.45 -1.449
c AFR-1 99.90 99.90 99.85 99.85 99.90 99.88 -0.020
AFR-2 99.60 99.65 99.70 99.65 99.65 -0.250
Epoxy 6.11 6.12 6.14 6.15 6.13 -2.698
d AFR-1 6.30 6.30 6.25 6.30 6.30 6.29 -0.198
AFR-2 6.25 6.25 6.25 6.25 6.25 -0.794
Epoxy 432 43.15 4321 43.19 43.19 -1.398
e AFR-1 43.80 43.75 43.75 43.70 43.70 43.73 -0.171
AFR-2 43.60 43.60 43.60 43.60 43.60 -0.457
Table 3 Vickers hardness of the final molds
. Measured values Average
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Table 4 Surface roughness of the final mold

Materials Ra(ﬂTﬂ) Ro(ﬂm) Rmax(ﬂm)
Master Mold 0.033 0.041 0.20

Epoxy 0.083 0.099 0.47
AFR-1 0.121 0.167 1.12
AFR-2 0.150 0.180 0.80
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