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Microstructure and Hardness of Ti-X%Cu(X=2,5,10) Alloys
for Dental Castings
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[Abstract]

This study evaluated the mechanical properties of Ti-Cu alloys with the hope of developing an alloy for dental
casting with better mechanical properties than unalloyed titanium. Ti-Cu alloys with four concentrations of
Cu(2,5,10wt%) were made in an argon-arc melting furnace. The microstructure and micro-Vickers hardness were
determined. X-ray diffraction pattern test was performed on the polished specimens.

The microstructure of 2%Cu and 5%Cu alloys are shown acicular «Ti phase formed on the surfaces of previously
formed B grains. The 10%Cu alloys has essentially a eutectoid structure; this structure includes lamella of aTi and
Ti2Cu phase that transformed from «Ti at the eutectoid temperature.

The micro-Vickers hardness of CP Ti specimens was significantly(p<0.05) lower than that of any of the other
alloys. Among the Ti-Cu alloys, the 10%Cu alloys exhibited a significantly(p<0.05) higher hardness value. but
lower than that of Ti-6%AI-4%V alloy.

From these results, it was concluded that new alloys for dental castings should be designed as Ti-Cu based alloys if
other properties necessary for dental castings were obtained.
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Table 1. Chemical compositions of experimental specimen alloys(wt%)

Cu Cu Ti

1. s Experimental Ti—2%Cu 148 Bal.

Fig. 19] HeAlejcol gz sl SlEtns Ti=5%Cu 4.16 Bal.
o Ti-Cu 29 F2o TAE Ti—10%Cu 9.35 Bal.
ol 790CY] 7.1wt%Cuol Table 2. Chemical compositions of alloys used for control(wt%)
A SAHE Bk oTid s Al V Fe C H O N Ti
TiCu’de] FJErh, CP Ti

o mo S AL Centrels (ASTM Grade 2) 030 0.10 0.015 0.25 0.03 Bal.
2.1%Cu°l st A= ANk Ti-6%A-4%V 62 4.2 0.015 0.003 0.11 0.008 Bal.
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3. X—ray ZIEAE
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Fig. 2. The X-ray diffraction patterns and the Ti—Cu
alloys and CP Ti
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Fig. 3. Microstructures of as—cast specimens; (a)CP Ti, (b)
Ti—2%Cu alloy, (¢)Ti=5%Cu alloy, (d)Ti=10%Cu alloy
and (6) Ti—6%AI-4%V alloy
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Table 2. Summary ANOVA for hardness of alloys

?/.alﬁgteio;f Ssquurgr;fs e Shgﬁg?e F value Izlvgerll(ltfllfg%r?gg)
Among Alloys 72460.861 4 18115.215 310.854 .000
Within Alloys 757583 13 58.276
A 73218.444 17

= A 2212 dTiek w47t 2Rekael Ti2Cuf] SA4%olt,
S 2. Ti-Cuaol Al Cudl @] woldo] ute} A
£ . ae 7} Z7kRe B, A W 2%CutFR1T6HY) S
5%Cu(268Hv), 10%Cud=(275Hv) ¥ Ti—6%A1-4%V
3 - — A= (342Hv) T SAHLR {3t ZolE H Tt

. (p€0.05). 1} 5%CudrEe] AEs 2% Type IV

P N, g Sy (

s

Fig. 4. The micro—Vickers hardness of Ti and Ti alloys
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Fig. 5. The micro—Vickers hardness of Ti and Ti alloys
reported by other investigators(Takahachi et al,
2002; Kicuchi et al, 2003)
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