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Surface Reaction between Phosphate bonded
Investment and Ti-Zr-Cr based Alloy for Dental castings

Jong-Hyun Jung, Kyu-Ji Joo*
Dept. of Dental Lab. Technology, Kwangju Health College, Kwangju 506-701, Korea
Vision Dental Lab., Kwangju 500-100, Korea*

The surface-reacted layer of titanium castings greatly affects their mechanical properties. This
study analyzed the interfacial zone of Ti-20%Zr-5%Cr alloy castings obtained from phosphate
bonded investment and examined the relationship between the surface-reacted layer and hardness.
The Vickers hardness of cast disks were testedatiB€ervals from the surface to 120in depth.

The cross-section was observed metallurgically, and line profile of the reacted layer was conducted
under the EDX. The surface-reacted layer of Ti-20%Zr-5%Cr alloy is showed a similar tendency to
Ti-6%Al-4%YV alloy in thickness, and also Si diffusion in multiple reacted layer of Ti-20%Zr-5%Cr
alloy is less than cp Ti and similar to Ti-6%AI-4%V alloy. The Vickers hardness in the surface
layer was greater than in the inner part, and the Vickers hardness of Ti-20%Zr-5%Cr alloy ranged
650 to 390 and cp Ti ranged 810 to 160, Ti-6%Al-4%YV alloy ranged 710 to 530 respectively.
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Cempesitions (wt.%)
Zr Cu Ti
Ti—20%Zr-5%Cr 19.8 49 bal.

Experimental  Alley

specimen

(Table. 2) Chemical compositions of controls(wt.%)
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AlV C Fe O N Ti
Ti6%A-4%V
Centrels 5.46 4.34 0.015 0.14 0.0580.005 bal.
Fe C H O N Ti
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(Fig. 1) The X-ray diffraction patterns of Rema®Exakt
investment(Dentaurum Co., Germany) used in
this study.
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(Fig. 2> Optical micrographs of the surface-reacted

layer between investment and alloys; (a)Ti—
20%Zr—5%Cr, (b)cp Ti and (¢) Ti-6%AI-4%V.
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(Fig. 3) Line profile scanned through the surface—
reacted layer between investment and
alloys; (a) Ti—20%Zr-5%Cr and (b) cp Ti.
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(Fig. 4> The change of micro—Vickers hardness of
as—cast Ti—20%Zr-5%Cr alloy, cp Ti and Ti-
6%AI-4%V alloy with the distance from the
surface toward the inner part.
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