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Abstract: The thermal oxidation treatment can improve the wear resistance, corrosion resistance and biological activity

of medical titanium alloy and provides new hope for the development of the long lifetime artificial joints. The coating

growth mechanism and process parameters optimization of thermally oxidized titanium alloy were studied based on our

research results. Then, the research progress on the improvement of wear resistance, corrosion resistance and biological

activity of thermally oxidized biomedical titanium alloy was reviewed. Finally, the failure mechanism and development

trend were summarized and prospected.
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Fig. 1 Scale formation during high temperature metal oxidation: (a) O, gas absorption; (b) O, dissolution; (c) Thin oxide film

formation; (d) Oxide layer growth; (e) Thick oxide layer
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Fig. 2 XRD patterns of untreated and thermally oxidized

titanium alloy samples at different temperatures

JRH o R AT RE R, AR e R, R
AR AN N, R A A A B T A R

F1 HNMREEREAL B T ZSH

T O S0P 5 e 5 o i A A 5 55 P ot B i) £ 45 1 FH 3
2 QR 1) i =) i S Al RN ) A2 A i A8 £k
FEAGLUN S M. HLME. Mg, s
TR T ECAR AN SOOI AR . — R U, MR (—
FEAR T 400 C)YFEAIT B/ E AT LR BT BL(450~550 C)
AT BRI O, X AR (N T 5 nm); Y
M EEAE 550~750 CYGEHE NI, PTBERENE A 2R ;
B FEAE 750~800 CYu Rl I, EAE B AT,

1.2 ITZ3Hik

REMA A AR S R e 1 3 2 DR A S AL
FALIFIR], BRESFPR S I0E M AU R
FEURS B RNV E0 )7 505 o JLrf, SR A B R ) ) et f
RN L ESH, — okt W5 R N2 i b 2
AR IR FE T v AR ) S g T O, R e il
FEC B T 800 C)FIRL Kt ) 2 S 3K [ )
i . Ak, [H NN R G ik R T A AL
WEERIRFR A RN 1 gl R 1 i RUEH, BRH
R SR e T 4lER (TA2) Ti6A14V LLAHT—

Table 1 Parameters of thermal oxidation process of titanium alloy at home and abroad

Titanium  Temperature/ Optimal

Optimal

Coating Coating

alloy type C Time/h temperature/‘C time/h thickness/pm hardness Reference
600-900 0.5-5 850 5 140 750HV [10]
o 500-800  8,16,24, 48 650 48 19 (679¢43)HVy,  [11-12]
700-900 1—4 800 1 25 1050HV,, [13]
500-800 4 800 4 750HV [14]
500-800 1 600 1 3 500HV [15]
400—600 25-60 600 36 900HV [16]
700-900 1 700 1 5 (8730+735)MPa [17]
reagy  600-800 20 min 800 20 min 33 1100HV [18]
600-800 2-8 700 4 (742427)HVys  Our results
600-800 0.5-72 600 60 9 1300HV, 0, 9]
350-850 1,2 600 2 45 550HV,, 025 [19]
600750 12,24,36 700 24 898HV [20]
Ti7Nb6Al 750 1.5, 6,24 750 24 pri:;ﬁ‘;l\fs':ion pri:;ﬁ‘;l\fs':ion 21]
Til3Nb13Zr 750 1.5, 6,24 Untreated  Untreated pri:;ﬁ‘;l\fs':ion pri:;ﬁ‘;l\fs':ion [21]
Til5Zr4Nb 750 1.5, 6,24 Untreated  Untreated pri:;ﬁ‘;l\fs':ion pri:;ﬁ‘;l\fs':ion [21]
Ti6AI7Nb  400-900 0.5-72 900 1 1045.1HV [22]
Ti6AI4V  400-900 0.5-72 800 1 1043HV [22]
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