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Fig. 1 Crosssectional SEM micrograph of
Tr6AF4V alloy after thermal oxidation/ vacuum

diffusion at 840 C
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Fig. 2 XRD patterns of Tr6AF4V alloy surface
layer oxidized at 790 C before and

after vacuum diffusion at 790 C
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Fig. 3 XRD patterns of Tr6AF4V alloy surface
layer oxidized at 840 C before and
after vacuum diffusion at 840 C
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Fig. 4 Mole fractions of Ti, Al and O in
outer surface layer of Tr6AF4V alloy after
thermal oxidation/ vacuum diffusion at 840 C
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Fig. 5 Microhardness profiles of surface layer of

Tr6AF4V alloy after thermal oxidation/ vacuum
diffusion at 790 C and 840 C respectively

2.3 EEERMERE

Bl 6 s R 28 P A SR A0 I ELCE 2 A B AR
AEERTRT TrOARAV A G0 AR B 51 T 1 BE %
R4 . & A\ /3 s b B, TreAr4V &5
GCr15 AN BE B R A0 i B b IR . 5 R H A K
Tr6AF4V &4 HLL, 840 CHEAL/ Ul E 25
(R EERE R % i 0. 64 &5 0. 28, BRIKT 42 . B
PURIE 25 R 7 s . e, A 38
WERHE R T TroAR4AV GaM BRI . Ty
B AR 8 i B AT O I R AR R T Tr6AE
4V SE&RIZMARE, mHEE TR L T, 25
BRG] X2 = TroAR4V A 43R 1M
EWSURAE BT VRS 1, SCREAT A5CHh B 2R T A Ak

0.7
In air
0.6f \ In vacuum
= P \
205 NN
RIZNlZN
203-?4\\ ;j\\ ]
E - /\ /\ /
HENONZNEZN
“01-22§§ 22§Q ;§§§
Untreated T%ée% at Trgitgcjcat

6 CRALEIRI 790 CL 840 CHE b/ A
KO FEJE (¥ T 6ARAV 4 43 11 R 4 R 4
Fig. 6 Friction coefficients of Tr6AF4V alloy
untreated and treated by thermal oxidation/

vacuum diffusion at 790 C and 840 C
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Thermal oxidation/ vacuum diffusion

treatment on surface of titanium alloy

LIU Yong, YANG De zhuang, HE Shryu, WU Wang-liang
( Space M aterials and Environment Engineering Lab, Harbin Institute of Technology,

Harbin 150001, China)

Abstract: A hardened layer possessing good bonding strength with substrate was prepared on the surface of Tr6AF4V alloy by a
process of thermal oxidation followed by vacuum diffusion. The friction and wear tests were carried out under the air and vacuum con-
ditions. The results show that the hardened layer, which thickness can reach 60 Bm, comprises a thin surface oxide layer and an oxy=-
gen diffusion zone. After vacuum diffusion at 840 C, it is found that the decrease rate of the hardness is slower with increasing the
depth within the diffusion layer, resulting from the formation of the Ti;Al phase. The coefficient of the dry friction of the thermal ox-
idation/ vacuum diffusion treated Tr6AF4V alloy against GCrl5 steel is efficiently reduced. The wear resistance of the treated Tr6AF
4V alloy is significantly increased.
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