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Grindability of Dental Cast Ti—Zr Binary Alloys
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The purpose of this study was to improve the grindability of titanium by alloying with zirconium. The grindability of dental
cast Ti~Zr binary alloys (10, 20, 30, 40 and 50 mass% Zr) was evaluated using a carborundum wheel. The Ti-Zr alloys up to 30
mass % Zr formed an « structure, and the 40 mass%Zr and 50 mass%Zr alloys formed an o structure. The Ti—40 mass% Zr alloy
at up to 1000 m-min—! and the Ti-50 mass%Zr alloy at up to 1250 m-min~! exhibited significantly higher grindability than
titanium. More than twice the volume of metal was removed from the alloys than from titanium per minute. The improved
grindability could be attributed to the o structure in addition to the decrease in elongation. The Ti~Zr alloys, which formed an o’
phase structure, are candidates for use as machinable biomaterial in dental applications.
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Ti-Zr £4OWHIMEIC >V Tid Ho BN TIH Y, HHEE
JEAMEN & E 12 Ti-37 mass % Zr & OBEIEIXF 2 XD
L RWVERRNTHWES (LT, mass¥IiZHEIC% Lidd). F
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HRDD  WRHEE L - Ti-Zr 54 (Zr<37%) (Zr<40
mol%Zr) 1F a #8725 7218, Mg L /- Ti-Zr &4 (39~
85%Zr) (25~75mol% Zr) i3 &’ 72 » 729, Z& L 7z Ti-Zr
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HlE) &, A —IVOERERED D OB E WHEl ) A l A N N
CREM L 72, BRI & BRI 2 A TR & TR oof® o o o g ytanivm
CBIRL T 5. R A — VIR ICH 2 L, B e ——
B, BERERMICOE 2@ DT -7 KR M=6)1F 30 40 50 60 70 80 90
ANOVA  Tukey HSD (o= 0.05) TH & EREL 1T - 72. Diffraction Angle, 20/°
HRREOWAE, SR, &4 —VRE % SEM (JSM- Fig. 1 X-ray diffraction patterns of Ti-Zr alloys
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Fig. 2 Microstructures of etched Ti~Zr alloys.
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Fig. 3 Grinding rate of Ti—Zr alloys. Identical letters indicate
no statistical differences among each grinding speed (p>0.05).
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Fig. 4 Grinding ratio of Ti-Zr alloys.
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30%Zr LT OWMHIEIEZF XV X DKD - 7225, 1000m-
min~! ® 40%Zr & 50%Zr 35 L UF 1250 m-min~! & 50%Zr
FF 2V EOBEEICED -2 (£<0.05). TN D HEEOHH
2, FAEEOFX VD250 B2 7z,

Ti-Zr 64 OWEI L% Fig. 4 1R 7. LTS > =
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VICHEEZIRO LN - 72 (p>0.05).
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F 2/ (KX 150~200 pm) X D &EKMIT/ NS podz. 40%
Zr L EOWHEIB OK E 3k~ Th - 7ond, 2fRmickE
7RG (R 39 200 pm) 23 % 5 - /2.
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PEATENC S PFEIBES S R O Nisp - 7z,

34 B &
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4. # =
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Ti-Zr 580 X HEEHFNNF —v DOV =713, aF 2/ LT

Fig. 5 Metal chips resulting from grinding: (a) titanium, (b) 30%Zr, (c) 40%Zr and (d) 50%Zr at 500 m-min~1; and (e) titanium,

(f) 30%Zr, (g) 40%Zr and (h) 50%Zr at 1000 m-min~1.
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Fig. 6 Wheel surfaces after grinding at 1000 m-min~!. The arrow indicates the adhered metals.
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Fig. 7 Hardness of Ti-Zr alloys.
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T, Zr IRNEOIEI & AICHEINL /2. BN T 4 gk
ﬂ’%ﬁ&@@ko 2, MROMU AT IH LT EDRETH
N 52128 Ti~Zr F&OMCE Zr IINEOEM & & HITK
T2, LT, TiZr 5&OWEMRITF 2 v L0/

Motz $Eo T, ERETO Ti-Zr &4 OPFHI & OB i
UK FICRAL 2 &#E 2 bk,

T T2V X DN S s zie b b, 30%Zr
LUF OB &L, 1000 m-min~! LA ETF %V L DKW ER
NALNTz. FIEIBO KT IHEIIC X > THE SN 5D
T, TN 5HES TEBENG ORI - 727291
t— &L, PFEImICHEIBES A C L. BFEIE MK
Do 2BHRIE, A —IVERAOINWHEIFAICBIE A AE L7
Dol GEROMNEFIMEIFA —VOZEAZES (HO £
D), "A—IVOBALEERZGT A, FEEOB ST Ti-Au
HEEOPEIRBRTLELZE I T 5.

4.4 40%Zr D EOHHIE

F—r5—

40%Zr & 50% Zr OFFEIEIZ, 1000 m-min-! LA ETEL
<HEMU 7z 30%Zr LIF &R0, 40%Zr DL EICHEAL /-
RA—=IVIZIREBOMNEMEEA L RONS, HATERILL
FoENTWinhrorz. 40%Zr & 50%Zr 12 30%Zr 10 & B
THRWO T 30%Zr LD BIENCAFI EBbh b,
U O T BN T OB IS AL 232728, 30%Zr v B
50%Zr DBITIZ LA EEDL LRG0, &7, REFED
Bt AR L7z Ti-Ag 54 Ti-Cu 5408 & L B in ),
40%Zr & 50%Zr OBFENGIEF 2 v LD /S <. o
T, 1000 m-min~! LA EiZ 35010 5 40% Zr LA _E OB & O3
LW, OO T CIEEAA M 2 e - 72, fllOFiA
LLTE2ZLNLDE, o« B0%Zr LITF) 25 o HH(40% Zr
U E)ANOEBHABOENTH L. KIFFED 30%Zr LT
F U Ho LD/ 37%Zr LT iF ¢« EHHTH D, ALl L
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