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Abstract: Ti-45A1-8Nb-xHf (x=0.5, 1.0, 1.5, 2) alloys were prepared by argon-protected vacuum induc-
tion melting process, and the microstructure, compressive properties and antioxidant properties of the al-
loys were investigated by using optical microscope (OM), scanning electron microscope (SEM), energy
spectrum spectrometry (EDS), X-ray diffraction (XRD) and universal testing machine. The results show
that the increase of Hf element content can maintain and refine the microstructure of the alloys, delay
the transformation of the tissue at high temperature, and increase the compressive strength and compres-
sion ratio of the alloys to 1 923 MPa and 25.7%, respectively, with an increase of more than 30%, which
has a significant strengthening effect. The alloys have a stable TiO,+Nb,O5 oxide sublayer when oxid-
ized at 1 000 °C, which grows by oxidation at a flat interface, the size of the oxide diffusion layer is
stable less than 85 pum, the oxidized quality changes linearly, and the oxidation rate curve decreases and
finally reaches the stable oxidation stage. The addition of appropriate amount of Hf is conducive to
strengthening the mechanical properties of the alloys and high-temperature oxidation resistance.
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(a) Ti-45A1-8Nb-0.5Hf; (b) Ti-45A1-8Nb-1.0Hf; (c) Ti-45A1-8Nb-1.5HF; (d) Ti-45A1-SNb-2.0Hf

B 1 Ti-45A1-8Nb-xHf §&HERMAR
Fig. 1 Microstructures of as-cast Ti-45SAIl-8Nb-xHf alloys

'fﬂ

1" B2 *E

(a) 2.0% Hf &4 it L4
Hf §& SRR EHW5RE Hf §2/ XRD &

B2 2.0%

é i M F fi.’;"i ﬁﬂ. st

(b) ® * v-TiAl
* 0,-Ti,Al
2.09%Hf e B2
*
2. o _h_3 3¢

1.5%Hf

1.09%Hf

et A -
0.5%Hf

R I

20 30 40 50 60 70 80 90
20/(°)

#4; (b) XRD 4347

Fig.2 2.0% Hf alloy boundary microstructure and XRD pattern of xHf

K15 2 £ Hf B E & 4 A AT .
WEE HE 509380, TiAl & 4 Sk RSF AR 2 1]
BRI/, ooy #7404k, v S in. HE PR
AR S Ti & AT, v MGESE R . A
4> B BEFIRT, 5 Nb A, HE (99 BOE R E bR, 7848
PRV HIBEE T, 76 o AHAT B AH TP B iy
Hf, Nb JuE e TS, il p—o F5BARTES, B
WEEAFEEAMRGIR A P IR B—B2, o—a, M. 7
AR, FEE o AHFE B A HIEAZ, H
TR A 77 R IROR ) AL JRHE T Nb, HE, i
i ALJTER M o AHY 1, BT HE Nb JUR Y HOH

B, S8 o M B A AL TR E AR, B ?aﬁﬁ_&b
£, IFTEBEE R W & A o —y +o, 578, B 298 1%
ylo, 25 B2 MR & 454 .

& 3 4 Ti-45A1-8Nb-xHf 5 4> 7E 1 000 °C, f#
IR 25 h JE e AU Ao TW%HWJW FnE 3
(@) 5K 3 (b) UG &R IR 2R A L 21357 A
SR RUAH S50 okz, Hob 0.5%Hf &8 & é’z\E/JEIEI*J‘R
SPERCR, T 1.0% HE &5 4 2 nl i) 453 ioks 81
W2, RoFEYA], WE Hf TR SR, 44
IR LG A i R X, BB Wi/ e 1) S 3 4 i

i, 8 3 () FIE 3 (d) IAREFRE B )24 1"3

(a) Ti-45A1-8Nb-0.5Hf ; (b) Ti-45A1-8Nb-1.0Hf ; (c) Ti-45A1-8Nb-1.5Hf ; (d) Ti-45A1-8Nb-2.0Hf
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Fig.3 Microstructures of Ti-45A1-8Nb-xHf alloys at 1 000 °C for 25 h
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Fig. 4 Room temperature compression properties and hardness of Ti-45A1-8Nb- xHf alloys
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Fig. 5 Microstructures of Ti-45A1-8Nb-xHf alloys at 1 000 °C for 75 h
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Fig. 6 SEM images of Ti-45A1-8Nb-2.0Hf alloy with different oxidation times at 1 000 °C
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Fig. 7 Elemental distribution of oxide layer cross section and XRD of oxidized surface of Ti-45A1-8Nb-2.0Hf alloy at 1 000 °C
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Fig. 8 Oxidation curves of Ti-45A1-8Nb-xHf
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Table 2 Kinetic parameters of oxidation at 1 000 °C
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Ti-45A1-8Nb-1.5Hf  1.944 0522 09947  0~100
Ti-45A1-8Nb-2.0Hf 1914 0514 09985  0~100
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