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Abstract With the emergence of the 3D CAD, it is possible to create a physical part directly from a digital
model by accumulating layers of a given material, The technology is being widely used for checking designs, to
create master models for rapid tooling, and for reverse engineering. However, in general, a model created by rapid
prototyping technology is made of soft material that cannot be used as mass prouduction hard tool. Newly devel-
oped powder casting is suitable for rapid-manufacturing metallic tools. Powder casting can serve as a promising
rapid tooling method because of high density characteristics and low dimensional shrinkage below 0.1% during
sintering and infiltration, Through this process, we have realized significant time and cost savings eliminating the
expense of conventional prototype tooling process.
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Fig. 1. Data process of rapid prototyping.
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Fig. 2. Concept of various rapid prototyping method.
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Fig. 3. Flow of rapid prototyping and rapid tooling.
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Fig. 4. Appearance and dimension of master model.
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Fig. 5. Silicon rubber fabrication process by vacuum casting,
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8. Sllicon rubber mold

7. Cutting
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Fig. 6. Process of powder casting.
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Table 1. Average diameter and tap density of used powder
. Avg. diameter(im)Tap density (vol%)

A: Large size
(Stainless steel) 66 61
B: Small size
{Stainless steel) 3 39
A(82.5%)+B(17.5%)) - 67
Vacuum
Lam-

N

&=
ry*

Vacuum Infiitration
of liquid binder

1 atm air pressuring
of bindar infiltration

o [t » \d
Debinding in TTT

Cu Inflttration
temparature i

Vol. 7, No.2, 2000



106 A4-% - Y - A=

Table 2. Specification and its mixing ratio of binder

Mixing ration

Binder (vol%)

~ Type(Company)

Water soluble Chem Rez 630 HSL
phenol  (Ashland Chemical Company, USA)
. Chem Rez 6016
Hardener ( ical v, USA) 10
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Table 3. Specification of mixed powder

Weight Percent Volume

Powder (Wi%)  Percent(vol%) ' cigh¥8)
SUS(65 pm) 82 832 492
SUSGpm) 9 18 9.1 54
Cu(10pm) 9 7.66 54
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Fig. 9. Dimensional control by mixing copper powder.
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Table 4. Surface roughness according to content of powder

Rmax 13(1m)
4 Large SUS powder(65 um) + small :
SUS 5
powder(5 im) Ra 22
Large SUS powder(65 pim) + small Rmax  6.5(km)
B SUS powder(5 um) +small Cu Rz 4
powder(10 pm) Ra 09
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Fig. 10, Hardness of powder casting part.
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Fig. 11. Injection mold and injected partl by powder casting.
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