= *
A A S YF

AZRAY 713, SR AT g4t AN

B
*
Q,
o,
-y
EN

l‘L’
i)
N
oft
B
*
*

Metal-Mold Reaction and Surface Roughness Measurement of
Pure Titanium Casting Specimens with Mold Temperatures

Sung-Soo Cha, Young-Ju Song*, Soo-Chul Park**

Dept. of Dental Lab. Technology, Jinju Health College
Hanaro Dental Laboratory*
N&F Dental Laboratory™**

[Abstract]

Purpose: The purpose of this study was to observe the change of metal-mold reaction and surface roughness in
titanium casting specimens for phosphate-silica alumina bonded investment with mold temperatures.

Methods: The metal-phosphate silica alumina bonded mold interface reaction and surface roughness of titanium
casting specimens according to mold temperatures were investigated. The Specimens were analysed by scanning
electron microscopy and surface roughness tester.

Results: The oxidation behavior indicated by the growth of oxide thickness. The titanium-oxide layer were
consisted two layer of a porous external and a dense internal one. The reaction layer and surface roughness increased
with increasing investment material temperature.

Conclusion: In this work, The most suitable mold temperature in casting of pure titanium was 200 C.

© Key words : Metal-mold reaction, Surface roughness. Titanium casting
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Table 1. Chemical composition of raw material of Ti (Wit%)

C N H Fe o Ti
0.01 0.004 0.0032 0.04 0.1
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Fig. 1. Surface roughness tester.
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Fig. 2. EDS analysis of titanium, titanium—oxide, resin position.
(a) Titanium metal area (b) Titanium—oxide area () Resin area
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Table 2. The EDS result of titanium, titanium—oxide, resin position shown in Fig. 2

. Weight% Atomic%
(@) (b) (@) (b) (c)

C 2.27 453 65.62 723 11.32 nirr

0 7.91 21.87 34.38 18.93 41.05 28.23

Al 352 2.04 0.00 5.00 2.27 0.00

Si 0.00 0.67 0.00 0.00 0.72 0.00

Ca 0.00 1.74 0.00 0.00 1.31 0.00

Ti 84.95 69.14 0.00 67.90 43.34 0.00

Mn 1.35 0.00 0.00 0.94 0.00 0.00
Totals 100.00 100.00 100.00 100.00 100.00 100.00

Fig. 3. SEM photograph of titanium—oxide layer with mold temperatures.
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Table 3. Parameter table for surface roughness of Fig. 5

Average Value

Roughness
(€) (b) (c) @
Ra(um) 6.297 7.015 7.036 9.194
Ry(um) 39.750 41243 42.273 50.166
Rt(um) 52.462 60.256 59.882 69.563

Ra: Center line average Arithmetical average roughness
Ry: Maximum peak to valley roughness height
Rt: Distance between the highest and the lowest point
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