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Table 1 Oxygen contents of Ti -15Zr alloys

Alloy w(O) /%
Ti-15Zr 0.03
Ti-15Zr-0.720 0.72
Ti-15Zr-0.860 0.86

=R S4B B Rigaku D/max 2550 X §48 7
TACHEAT o3 bT o B3 e it J5 1 Ti-15Zr-0.720 544
it 10 min Zphi) BB RE . KA ESCALAB250Xi
R X SR BT RS A (XPS) R I E AL T . R
Ffi FEI Quanta FEG 250 H#iH BRI KXH
BUEHLERS104 130 JRAF B R I0 ATLIMR AL R o 4
BRI

JEE 52 PR 451 S0 SR ) HT—1000 784 s i B8 458 B 4 4k
IO HL o K alRE B T N TRV R AT 37 "CTF RS B4
R, KA ISO/TRI0271 FRAERCE AN THEH . A T.hE
WL INER 2 Fis o SRFPEAR 4 2 mm (1 SisN, 3K%
JESRGEARERE ), #EH0N 0.1 m/s. AR B MEAE D
AR E A AR RRE, TS S AR BT IR AR S
RE, UNERAT . WREE. R R AR A S T R
HEINTZE Z5USTRT 97 45 101 fl o 2 1 16 % EL Uit i 52
(RIS & JIAE 3~36 N Z[A]. Jly 1 BLAUL 1 Jla (1) ) 57 3 855
IR 20 N N N A, BEFER[A] 2 60 min. FRE
PRETE BE B R 40 AT 5 M B &= 2k, ] FEI Quanta
FEG 250 #1450 52 R4 S ARE I SR T 3. AR
PR 05 B R IR B B AR 4 R (MG-63)
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Table 2 Ingredient concentrations of artificial saliva (gL ")

NaCl KCl CaCl,2H,0 NaH,PO,2H,0 Na,S  Urea

04 04 0.795 0.78 0.005  1.000

R 9% 24 h, JF{E FEI Quanta FEG 250 i B 55 Wl 240
FL P A T A RO B 0L

2 GRS
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Bl 1 Ti-15Zr 25540 XRD #
Fig. 1 XRD patterns of Ti-15Zr alloys
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Binding energy/eV
(© 710, (182.30eV) Zr3d
Zr0, (184.50eV)
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Binding energy/eV

B2 Ti-15Zr H51G ) XPS 15 il
Fig. 2 XPS patterns of Ti-15Zr alloys: (a) Ti-15Zr; (b) Ti-15Zr-
0.720; (c) Ti-15Zr-0.860

DAY B SRR . FERRFER R, R E
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3 Ti-Zr RYE G4 AT
Table 3 Microhardness of Ti-Zr alloys

Alloy Microhardness (HV)
Ti-15Zr 227+10.1
Ti-15Zr-0.720 414+12.7
Ti-15Zr-0.860 450+£7.3

15um.

B3 Ti-Zr K550 SEM &
Fig. 3 SEM images of Ti-15Zr alloys: (a) Ti-15Zr; (b) Ti-15Zr-
0.720; (c) Ti-15Zr-0.860



2288 T EA O8RS

2019410 A

SERE LI ARG AR . [V R T BHAS T AL s 3,
SEMRMEA, WEE R TR R RN, I
BAE o-Ti &4, SMEER S ESEMECHEEN
RAAFIFMAE, A4 (1 R A 2 BRI 1)
SIS EEAR, BHAS AR S s A R T i
FEI. AR Ti-15Zr RAVE S NIAENN o-Ti &4, A
i E BB EE R AT o Ti B8, B0
JE T BAG AL AE B P2 A AT A AT LR, 5 VA 58
o FH, A LLE T SN 75 AR
TEREEM R, T DGR BB R AE R 4y
AT E. XPS 45 BIRIAE T AR T SE R T
/NI ZeO, JIORL, 35N AL D RORL RE FELAS AL 5
PEALIURISRACAE A, AT HE R T 4RI S 1

R 4 BN Ti-15Zr RIVE S0 EEUR S48
FEED B, B 4 7T W, Ti-15Zr-0.860 & 4 1F BE 152 %
S I6: P ) R R B BAR T Ti-152r-0.720 &4
(1, Ti-15Zr &&RERURE AT E T 3 f5. XUl
S B v DA AR THA R I S e . 455
=G e R S PR ORI G R, TEARSE
ISAVEE N, Ti-15Zr & 4 00 R 55 BE 40 4k 2
Uk oe, R EEME, Ti-15Zr 2504 S,
i} BE PR AR AT o R4, Ti-15Zr & & MBS NS iR %
FRIVIERL R DA O D B DR (AR S 25 5 B B — B
FHERMAE, Ti-15Zr-0.720 &£ BEHE RS Ti-15Zr-
0.860 Er&:fmgE, JRK &R S BB+, XHE
5 & & R 2 A BRG] R 4B THIR, (E
Ti-15Zr-0.860 £ 43 THI ¥ A B2 48 R 506 v (H A8 A0
JE o T2 AL PO TR S 1 0 T AR 1, T AN 2% 5 T
FEAHARE IR V5 3 3R RS

T4 Ti-15Zr & SRR AN BE R IR 5
Table 4 Weight loss and coefficient of wear of Ti-15Zr alloys

Element Mass loss/g ~ Coefficient of wear

Ti-15Zr 0.0106 0.421
Ti-15Zr-0.720 0.0035 0.305
Ti-15Zr-0.860 0.0027 0.397

R RIREE 5 S A I B« BB B 5%
RGBS 55 BE B ST BE 12021, CORREA 45
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AT BRI AIRG G BE AR (R BT AR B RL R
IBE R, BT RN R R BT, S
R VIHI R38N, & SR 5 T EN &P ILA,
SRR AW BT, BaaeiEN] R
Wik o MAEBUMERIAEE T, DABERLEE $ 04 F - FF bt

A EFEE S B4 o URE 2R 1 A2 21 e vk 2 112
T, SR R HE R SR (A B TS B A T 5 4
P, FEEEHUS R A AR, AT nE R Rk
KB, B 4@ NS Ti-15Zr &4 B ER R T
RIS, RiOARKEHAIGMMYT, KETRZY
VBT, A RKERBERMEZREIR, 5
RANE BB R . B 4(b) BTN Ti-15Zr-0.720
HEMEHESR, KA HEMAGREERE. 8
PEAS T S Rl A0 ) SRR AR, 2 B T PR AR B R TR 1)
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[S0um |

B4 PEEBEERE RIS
Fig. 4 SEM micrograph of Ti-15Zrwear track: (a) Ti-15Zr;
(b) Ti-15Zr-0.720; (c) Ti-15Zr-0.860



2529 4555 10

Baat, % A F RN Ti-15Zr &4 B TERR I 2289

K 4(c) RN Ti-15Zr-0.860 & &M BMIES, FEME
T Z 0] DLE B — SR VA REPR IR AN/ & R 7%
BERL, FIVEHIFEEAHE, BONRWE, UIHSEETE
FERERHMK . Ti-15Zr-0.860 44 (1) 5 451 7 7 LA BE bir B 43
NE. Ti-15Zr-0.720 1 Ti-15Zr-0.860 & 415 Bk &
PO R P24 T BERL, e fER A2 3% 7 R A I A
e, TEREENTZ . T R A S R I T
P JE e AN TR, B S I 2 Ja P R A R 2
Pk, IF Bl TEBHARTE R AR, BT A Rk
Yo hlidE BE IR AR, BRAIG T R B 1) ot B4 2
Bl 5 Bt okt R B A0 S IR R AT AR AR A1
SEB I AE A AE =PaRE (0 B IR 2R 1R AN TR 2

BlS BEEEREIH MG-63 4L KIS SEM 12
Fig. 5 SEM micrograph of MG-63 cells on wear tracks:
(a) Ti-15Zr; (b) Ti-15Zr-0.720; (c) Ti-15Zr-0.860
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Influence of oxygen on grindability of
Ti-15Zr-based alloy as dental material

TANG Han-chun', LIU Yong', ZHAO Da-peng”, CHENG Wen-juan'

(1. State Key Laboratory for Powder Metallurgy, Central South University, Changsha 410083, China
2. College of Biology, Hunan University, Changsha 410082, China)

Abstract: Clinical Ti-Zr alloys still have the problem of insufficient wear resistance, which limits its further development

in the dental field. Therefore, the wear resistance can be improved by introducing oxygen into the Ti-Zr alloy. In this

work, Ti-15Zr-0.720 (mass fraction, %) and Ti-15Zr-0.860 alloys were prepared with the method of powder metallurgy.

Ti-15Zr was prepared by arc-melting. The effect of oxygen content on the mechanical properties of Ti-15Zr alloys was

studied. The Vickers hardness of Ti-15Zr-0.80 reaches 449.9 MPa, which is 8% higher than Ti-15Zr-0.70, and

76%higher than Ti-15Zr. The tribological behavior of sintered composites was studied in artificial saliva solution.

Ti-15Zr-0.860 hardness weight loss and surface peeling than Ti-15Zr-0.720. Both of their weight losses are less than that

of Ti-15Zr. The results show that the hardness and wear resistance of Ti-15Zr alloys are significantly improved by adding

oxygen.

Key words: Ti-Zr alloy; powder metallurgy; oxygen solute; Vickers hardness; wear resistance
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