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Hardness and Microstructures of Ti-Zr-(Cu) based
Alloys for Dental Castings

Kyu-Ji Joo
Vision Dental Lab., Kwangju 500-100, Korea

Experimental Ti-13%Zr and Ti-13%Zr-5%Cu alloys were made in an argon-arc melting furnace.
The grade 2 CP Ti was used to control. The alloys were cast into phosphate bonged SiO
investment molds using an argon-arc casting machine, and The hardness and microstructures of the
castings were investigated in order to reveal their possible use for new dental casting materials and
to collect useful data for alloy design.

The hardness of the Ti-13%Zr-5%Cu alloy(379Hv) became higher than that of Ti-13%Zr(317Hv)
alloy, and the hardness of this alloys became higher than that of CP Ti(247Hv). Increasing in the
hardness of the Ti-13%Zr-5%Cu alloy was considered to be solid solution hardening as the Ti-Zr
system shows a completely solid solution for both high temperafinase and low temperatuge
phase and also the inclusion of the eutectoid struefTire[i=Cu).

No martensitic structures are observed in the specimen made of CP Ti, but Ti-13%Zr and Ti-
13%Zr-5%Cu alloys show a kind of martensitic structure. Ti-13%Zr-5%Cu shows the finest
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microstructure.

From these results, it was concluded that new alloys for dental casting materials should be

designed as Ti-Zr-Cu based alloys.

« Key word : an argon-arc melting furnace, solid solution hardening, high tempe#gibese,
low temperaturex phase, the eutectoid structus€it+Ti2Cu)
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(Table. 1) Chemical compositions of experimental
specimen alloys (wt.%)

Cempesitions (wt.%)

Exmperimental Zr Cu Ti

specimens Ti~13%2Zr 12.76 Bal.

Ti-13%Zr-5%Cu 1323 513  Bal.

(Table. 2) Chemical compositions of control (wt.%)

Cempesitiens (wt.%)

Centrel Fe C H O N Ti

CP Ti(Grade 2) 0.30 0.10 0.015 0.25 0.03 Bal.
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(Fig. 1) Optical micrographs of as—cast specimens;
(@CP Ti, (b)Ti—13%Zr alloy and (€)Ti-13%Zr—
5%Cu alloy.

(Fig. 2» Scanning electron microscope of as—cast
Ti—13%Zr-5%Cu alloy.
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(Fig. 3) X-ray diffraction patterns of as—cast
specimens; (@)CP Ti, (b)Ti—13%Zr alloy and (c)
Ti—13%Zr-5%Cu alloy.
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(Fig. 4) Phase diagram of Ti-Zr binary alloy.
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(Fig. 6> Vickers hardness of as—cast specimens; (a)

CP Ti, (0)Ti-13%Zr alloy and (€)Ti-13%Zr—
5%Cu alloy.
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(Fig. 7) Effect of Zr contents on the hardness for Ti-
X%Zr(0<X=60) alloys(®,2000).
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