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The Technology Development of Investment Casting Using 3D Printer Pattern

Min-Hyung Guen, Ho-Chan Kim(Mech. Eng. Dept., PNU), Suk Lee, Seok-Hee Lee(Mech. Eng. Dept., PNU)

ABSTRACT
Rapid Prototyping is a prototyping technology that produces complicated parts directly form three dimensional
CAD data with high efficiency, and has been extensively applied to various manufacturing processes. The aim of this
research is to apply a 3D printer part as wax pattern in the investment casting process. The difference between
conventional pattern wax and 3D printer wax is compared by experiments. The direct casting method is developed for

ceramic-shell investment casting.
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Fig. 1 Process of 3D Concept Printer

Fig. 2914 T A8 A E&5e AdF2
1754 Aee-d I 2EQNE F2 FF L YEh

3 lon B Ao 3D SystemsAte] 33k T
ZE{(3D Printer)?] Thermojet 889141 A|ZtH Al A&
£ oz xbgtglch

21Mew Process

hermojet parnt
&
Wax Tree

1}General Process

Rapid
Prototyping parf

Wax Pattern
& Tree

*

Sy Coating

l ]
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Fig. 3 Wax pattern and Wax tree by Thermojet
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Fig. 4 Wax Tree assembly
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Table. 1 First Mixing Material

R Mixing
Used Materials Ratio(Vol9%)

Powder Alumina(4.5¢m) 34
Chamotte Flour 13.1
Water 27.3
. 55.1
Binder H;r;e:]e L 014
Ad 84 0.06

L Total 100 |
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Table. 2 Second Mixing Material

. Mixing
Used Materials Ratio(Vol%)

Alumina(4.5pm) 367

Powder| Shamotte Flour 14.65
Shamotte Sand -

Water 29.30

Binder Hardener 51.28

AXA 0.36

A GA A 0.73

Total 100

Ayl AMEHE o] Ase] vl ot
A elgl 29 332 3 dAS% F w4 QA=
Az F 7hA] FHe2 Hre ofE A A
ey @YoM E 45mole) ELHFE AL
2ZH g2 g AHHY EAPLEE £0/7] 4
A AFEHOA L, F HA &2 2R 2T 2

718 A WA &89 28 FHEG dHAE 2A §
o Aztg-d FAE IAsA AA HFE= qLL
&t7] wEojth

Fig. 5 First and second slurry coating each
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Fig. 6 Casting Products

(a)3D Printer Pattern(x800) (b)Casting Product(x800)
Fig. 7 Microstructure of Surface
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