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Grindability of Ti-Xwt%Cu Alloys for Dental Applications

Jae-Seok Ahn
Dept. of Dental Lab. Korea University Ansan Hospital. Gojanldong 516 Danwon Ansan Kyung-ki , South Korea.

[Abstract]

This study evaluated the grindability of series of Ti-Cu alloys in order to develop a Ti alloy with better
grindability than commercially pure titanium(CP Ti). Experimental Ti-Xwt%Cu alloys(X=2, 5, 10) were made in
an argon-arc melting furnace. Slabs of experimental alloys were ground using a SiC abrasive wheel on an electric
handpiece at circumferential speed(15000, 30000rpm) by applying a force(250, 300gr). Grindability was evaluated
by measuring the amount of metal volume removed after grinding for 2 minutes. Data were compared to those for
CP Ti and Ti-6wt%Al-4wt%V alloy.

From results, It was observed that the grindability of Ti-Cu alloys increased with an increase in the Cu
concentration compared to CP Ti, particularly the 10wt%Cu alloy exhibited the highest grindability at all speeds.

By alloying with Cu, the Ti exhibited better grindability at high speed. The continuous precipitation of Ti2Cu
among the e-matrix grains made this material less ductile and facilitated more effective grinding because small
segments more readily formed. The Ti-10wt%Cu alloy has a great potential for use as a dental machining alloy.

Key words : Ti-Cu alloys, Grindability, commercially pure titanium(CP Ti), Ti-6wt%Al-4wt%V alloy, Precipitation
of Ti2Cu, The «-matrix grains
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Fig. 1 A portion of the equilibrium phase diagram for the
Ti—Cu system
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Table 1 Chemical compositions of experimental specimen alloys(wt%)

I, & iz 2 9 Cu Ti
Experimental Ti—2wt%Cu 148 Bal.

| A smecimens Ti-5wi%Cu 416 Bal.
Ti—-10wt%Cu 9.35 Bal.
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Table 2 Chemical compositions of alloys used for control(wt%)

A2+ Ti-Xwt%Cula2] A2

6300,JEOUL, Peabody, MA,

Al V. Fe C

H 0] N Ti

UsA) o g2 #akstglot

CPTi

Centrels  \sTM Grade 2)

030 0.10 0.015 025 0.03 Bal

TioWt%A-AWI%Y 6.2 4.2

0.015 0,003 011 0008 Bal. II. Zxo} & TE
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Fig. 1 Apparatus for grindability test
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Fig. 2 Results of total volume loss for 2 minutes
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Fig. 3 Grinding rate evaluated by volume of the test metal
removed per minutes at the rotational speeds of
30000rpm by applying a force of 250gr
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Fig. 4 Metal chips resulting from grinding of the test
metals at the rotational speeds of 30000rpm by
applying a force of 250gr:(a) CP Ti; Ti—6wt%Al—
Awt%hV; Ti—2wt%Cu; Ti—5wit%Cu; Ti—10wt%Cu

Fig. 5 Ground surfaces of the test metals at the rotational
speeds of 30000rpm by applying a force of 250gr:
(a) CP Ti; Tirwt%A—4wt%V; Ti-2wt%Cu; Ti-5wit%Cu;
Ti—10wt%Cu
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