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=Abstract=

The Effect of Cooling method on the Surface Reaction
Zone of CP Titanium Casting Body

Soo Moom, Seog-Soon Choi*, Il Moon**

Dept. of Dental technology, Shingu college
Dept. of Dental technology, Shingu college*
ART Dental laboratory**

This test is to conduct applied research the reaction area of the Ti-cast metal body which is made use of
Dental Phosphate-silica alumina bonded investment material selling at a market, and the cooling method is
how to effect on the acicular .

The experimentation is as followings,

1. Experimental specimens

After invest with Dental Phosphate-silica alumina bonded investment material, the 10 x 10 x 1.0 mr* wax
pattern was casted by Dental high vacuum argon centrifugal casting machine.

2. Test

We can analyze SEM/EDS, XRD utilize the fractography(an optical microscope).

3. Conclusion

The pure cast metal body constituted of reaction products layer, stability layer and contamination layer .

This pure cast have no connection with the cooling condition.

The pure Titanium shows difference in a component distribution according to the cooling condition.
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Through this experimentation we can establish that acicular in the pure Ti-cast metal is consist of

Hexagonal structure a=2.9505 A, c=4.6826 4.

* Key words : Titanium, cooling method, SEM/EDS. XRD.
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1985: Kathy wang, 1996).
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1. Elingham diagram of the formation of various
refractory oxides

HE re e Nlo

Wax Pattern Size 10X 10X 1.0md

l

Investing

Burn out at 1100°C /holding time 30 min

|

Casting Vacuum/argon arc centrifugual casting

Phosphate Silica Alumina Investment

at room temperature

ASTM Gradell. CP Titanium

Cooling Air cooling

Water cooling

oM SEM/EPS XRD

I 1. The schematic diagram of Sample preparation
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CAIY S E dFo FEAZ F23 Elety
g 3o vEbd wpel o] o F

a¥ 29 2 A A9 Grade I CPTi8] Zx @4 23 2 Zgd 7xz23 A
1AZAE Jepfi Ak 712232 o 50m 2 (Moon. S, 2000). 1% 40 Elely
719 &% vAzFHo| AT AddA Hgh  HEE g ABS AASAT

& 3. Optical microphptograph( X 100) for pure titanium
casting after water cooling(thickness 5mm}
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{19 6a. Air cooling)

12l 6a, b. SEM and EDS mapping for pure titaniurn after air and water cooling with investment
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I 2. EDS Analysis for different cooling method after pure titanium cast

Element(%) Atomic(%)
Air Water Air Water
@] 21.99 10.97 4392 2595
Mg 331 435 3.60
Al 242 2.86 3.07
Si 1.12 1.28 135
P 0.33 0.34 -
Ti 70.82 83.53 4724 66.03
Total 100.00 100.00 100.00 100,00
Blelge 235 33 @A) g8Ho ¥ o 2¥¥ &8 FIY IAHA == #F
FEZ9 FFo] TIAT &% EHelgd Wl wWEE IA F/HAG 53 FAAse HH
g g AW HFPo] AYIIL NAT  FEAS YL A AHFHOE E¢E &
w, FEA) EqHo] e SiE £F Elekg Pl A3 FAAFY T £7Y SE A
o o3 the whe2s 7ol FAF V(Suzuke, HAY FEES 7F ALE o FFHWatanabe,
1998), Si¢t O g Ho] Eeby 483 &  1985). 53] Sivt T&AEA o]gH o] TisSkZ
Ho} SiE Sirich’ds UEAY acased] ZE&EH  HEHT FLAM A AEHE I o
F& v FE7 3FEY FALL 2 A2 AA s, WA R 1A AEA o
(Miyakwa, 1991). 53] 0= SX#HHoMa case & WA Aoz Add
e F2 71o3te AR AAREH Aae] ExE IeEFol HYHH a case
Zo YL a case WH AFEE 14 &
MO«(S) = M+:O (a) Ato]l 93] RxEch olyd Are IEEE H
MO«(S) = M(g)+:O (b) etEe HAA FEdE HA FEA AHEIHEA
log MOs = am-a} (c) S Bt 71Ee] E9UFE—X, 1985).
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T2l 8a, b. X-ray patterns of pure titanium after air and water cooling
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