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Fig.4 XRD patterns of STA 10 h (a) and STA 100 h (b) samples with different oxygen contents
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Fig.7 Backscattered electron images (a, €) and EPMA maps of cross-sectional of 0.10 (a-d) and 0.50 (e-h) alloys after oxidation at 873 K for

100 h: (b, f) Ti, (c, g) Mo, and (d, h) O element distribution
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Fig.8 Backscattered electron images (a, €) and EPMA maps of cross-sectional of 0.10 (a-d) and 0.50 (e-h) alloys after oxidation at 1073 K for
100 h: (b, f) Ti, (c, g) Mo, and (d, h) O element distribution
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Fig.9 Backscattered electron images (a, b, f, g) and EPMA maps of 0.10 (a-e) and 0.50 (f-j) alloys after aging treatment at 873 K for 100 h:
(c, h) Ti, (d, i) Mo, and (e, j) O element distribution
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Fig.10 Supercell models of « (a-c) and S (d-g) phases: (a) o phase of pure Ti; (b, d) O at the tetrahedral interstitial sites; (c, e, g) O at the

octahedral interstitial sites; (f) g phase of Ti-Mo
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B o MRS B (B 5 Bihas &GS, Beh, @
IEXF L& 10f A1 10g 2 ANMEMAT LS, O BIIIAAE B
FH A% HU 0.3246 nm 3 nE] 0.3253 nm, [RIFEFF &5
ISR EIN B A S BB . B2, Mo f1 O Jt&
TER AL B AR R 2 T BC, 23 B A o A S
BRI, TR0 A 4 1 ) R

WIRHGSCATR, ST XK RS H4bE O &= r3sin
Mg, FEeF, O MIFEERMAMERAE ST R A4 IRAE
JEHN. 5 0.10 A4, 0.20 54K B MR HE
(1014 B 5 Bl RE 1 38 2 25 B /)N, T 0.50 & 4211 B AH kg i
B SR G SR K (K] 5a AT 6a) o X
BHEE 2 1) O #EN B A\ IHIA TR, 3 s 6 ey A8 7 5 AR
K, ARG, AR ILTE G SR8 B 1) 2 2 5
¥ STA WlFE, AU SCHERIAEEE FFERE O & = s iy
Wz, XZEFNEE O SrEMIN, Friif o M2, Wi
IS T K o AHET Mo & O, O (W i i Ak &5 3 SR .
A7, pAH O FEESRED, Mo BHTESE, It
i) Mo e 3] — & 1 s E R, PR, B3 s
HEMTEERE O S e RS, SR, X T4
A O & & A, STA IEEHIE L LL ST ke (0 A 24K,
L 5 B 25T R g3, AR — D AR . X2 R b
oo M RABESITCRVER 2, #1577 Mo & O 1)
o FHFIZT O ‘& Mo 1) g AH& B IR 2 R A e . Hir
WM, 7E£0.10 &4 873K I bF 1 h 5, HT44
KIRJRB AT o ARAEEZ L g ARRIERDS. (R, B
5 I R TR 3G 0, B AL o AHBCR S, TR O
TRAMT, STARFEMGEE 2 R Ek%.

4 & i

1) BE% O SEAIN, Ti-15Mo &4:7E 873 K &k

100 h JEIEA=Y) (TiO,. Tiz0. TigO) FHAE M
AR, FAEFEH Ti FEAARSN B /£ 1073 K
# AL 100 h J5, AACHE RN, AL RAH
TiO,, fEfik O & Ti-15Mo &4, ALl fity O H5hk
G REIEM A O [FEAAN Y BOL RS TEE O
BRI, SRR O MIEA NS BEEH], s
AR
2) BEE O S hnFne 2L (A I %E K, Ti-15Mo
BT o AHIZHIEZ . BRUEHE)S, Mo iR s &1L
pAEE AR BN T o P ESE O JTEK, H O
JE - BtE T S o AHNEREBRALE, € ¢ HIEK, a
EHAANA, cla [HIE K. BEE O SHEMMEM, HEM
I AL B 1) Ti-15Mo & 4 4 PR BE 353 8 i4 hm, O 7t
R EVARIAEN . 7R O SEFMT, AR
J&, 1T Mo A1 O EMAR T R 1S & SR
JE R
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High Temperature Oxidation and Phase Precipitation Behavior of g-Type Ti-Mo-O Alloys

Zhou Zuolang, Min Xiaohua, Bai Pengfei, Wang Enze, Zhang Weilin
(School of Materials Science and Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: The oxidation behavior of Ti-15Mo-xO(x=0.1, 0.2, 0.3, 0.4, 0.5, wt%) alloys at 873 and 1073 K, and the precipitation behavior of a
phase at 837 K were investigated by OM, XRD, EPMA, Vickers hardness tester and first-principles calculation. The results show that the oxidation
products are all composed of TiO,, Ti;O and TisO at 873 K, the oxygen contents have no significant effect on the oxidation behavior of the alloys,
which is mainly controlled by the diffusion of titanium out of the substrate. At 1073 K, the oxidation products of each alloy are TiO, but the
oxygen contents have a significant effect on the oxidation behavior of the alloys. In low oxygen-added alloy, the oxidation process is controlled by
the oxidation reaction between oxygen and substrate combined with the oxygen diffusing into the substrate, while with the oxygen contents
increase, it is controlled by the oxygen diffusing into the substrate, which enhances the oxidation resistance. The a phase precipitated by aging at
873 K for 10 and 100 h increases with the increase of oxygen contents and aging time, the lattice parameter of molybdenum-rich and oxygen-poor
£ phase decreases, and the c axis of oxygen-rich and molybdenum-poor o phase increases, while the a axis is basically unchanged, and the c/a
radio increases. The hardness of the alloys increases with the increase of oxygen contents before and after aging. However, under the condition of
the same oxygen content, molybdenum and oxygen elements are redistributed in the two phases with the precipitation of « phase, which leads to
the decrease of the hardness of the alloys after aging.

Key words: g-type titanium alloy; high temperature oxidation; o phase precipitation behavior; interstitial oxygen element; first principles
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