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Fig.1 SEM image of ZrTiV alloy
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Fig.2 Initial hydrogen absorption activating process of ZrTiV

alloy
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Fig.3 Hydrogen absorption rate of the alloy at different

temperatures
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Fig.5 Kinetic curves of hydrogen absorption at different

temperatures
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Table 1 Hydrogen absorption rate constants at different

temperatures
Hydrogen absorption 373 473 573K 673K
rate constants
Kan 0.1357 0.162  0.099 0.0043
k> 0.0032 0.0026 0.0068 0.0057

HE S Ik 1 A LEH, SR N E s )2
il 2% 25 52 P XURE R EFAE, Horb 373, 473, 573K
We S 0H 2 KA /N, 673 K R IR A AR A 100 s

S H /NS R o 3K 2 AR d R v ol R 1 e g o D
WA FE . AR FRAE R, i KR
T iR 1T, B 70 2% i 2 RO IR AR BURFAE, AR
1 SR 5 N AR S A AR AR I R, BT AR AR R
ANTE Y BOd A, TR S A 2 A AR R s ], R
ko BERZZ /N il AR ARG E iy s om ke, [
B, JR AR R R RS A AR R, W S AR R AR
B Ry AR T AR PR AT 25 12100, & &ML AR REAR, R
ok TR A W S R R B Sy AR DU SnaE, AR
573~673 K Z [AAFAE — R AR W FE T, 7EAR T T AR L
T, WREGE R B ARY EOE ] T T IR Rk
haprESarip N

3 & it

1) Ze-Ti-V & 4 B A AR B0 B2« e AR 5 AN
S /N5 0 2L N P A A 2 A S T DU I T B
KA rop e

2) WA J) % M e R IRURL AL, 1E 573~673
K Z [WAFAE— AN G T, 76 T.LAUR, WEHEEH
KA, ZAAR R H] T 0L L, W S0 R AR
K, AR R

53 3k
[1] Peng Shuming(32i& W), Zhao Pengji(* fi53#), Xu Zhilei(f} &

References

%) et al. Atomic Energy Science and Technology(Jii T Re Fl 2%
FA)[I], 2002, 36(4/5):431

[2] Yang Ke(# #T), Song Li(& #i), Lii Manqi( 5 2 #). Atomic
Energy Science and Technology(Jii T BeR2#HA)[I], 2004,
38(4): 328

[3] Zheng Hua(¥§ 4£), Liu Shi(X¥| 3£), Zhao Yue(&X #k) et al.
Acta Metallurgica Sinica(4:J&2-)[J], 2003, 39(5): 526

[4] Konishi S, Nagasaki T, Hayashi T et al. Journal of Nuclear
Materials[J], 1995, 223: 300

[5] Inoue A, Takeuchi A. Materials Transactions[J], 2005, 46(12):
2817

[6] Chai Yujun(¥%&% &), Zhao Minshou(X & #4). Rare Metal
Materials and Engineering(¥; 4 4 J& ¥ ¥l 5 F2)[J], 2005,
34(2): 174

[7]1 Yu Limin(T-WF#), Jiang Wenquan(# L 4), Fu Zhongzhen
(18§81 3%) et al. Chinese Journal of Rare Metals(Fi 5 42 J8)[J],
2004, 28(6): 1060

[8] Pei Pei(#£ iifi), Zhang Peilong(5kiili J£), Zhang Bei(3k 1%) et
al. Materials Review (¥} S4%)[J], 2006, 20(10): 123

[9] Yang Youping(#45-F), Zhang Pingmin(5k*F- (), Liu Kaiyu
(XNIFF) et al. Metallic Functional Materials(%: J& B Re



« 1226 « W& EMES TR 38 4

k], 2002, 9(6): 1 [11] Hirooka Y, Miyake M, Sano T. Journal of Nuclear
[10] Huang Gang(3 M), Cao Xiaohua(# /N4E), Long Xinggui Materials[J], 1981, 96(3): 227

(JEX%1%) et al. Journal of Nuclear and Radiochemistry(t% 4t [12] Martin M, Gommel C, Borkhart C et al. Journal of Alloys

2 5O E22)[J], 2005, 27(4): 229 and Compounds[T], 1996(238): 193

Microstructure and Hydrogen Absorption Property of Zr-Ti-V Alloy

Yin Yunfei', Xue Xiangyi',Yang Xiaowei ', Li Jinshan', Hu Rui', Chang Hui', Kou Hongchao', Zhou Lian'?
(1. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)
(1. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: In order to improve the properties and to prepare Zr-Ti-V alloy, V was partially substituted with Ti in ZrV, alloy. The
microstructure, the initial activation and dynamic performances of hydrogen absorption of the alloy are studied. It was found that the
Zr-Ti-V alloy has a low activation temperature to absorb hydrogen fast and a good anti-powder capability due to the composite structure
consisting of columnar crystals and small equiaxed crystals. The kinetic curves of hydrogen absorption exhibit dual-slope characteristics
with a critical temperature 7. of 573 K to 673 K. When the temperature was below T¢, the hydrogen absorption rate is controlled by the
phase transition rate, from large to small with time increasing; and when the temperature was above 7., the hydrogen absorption rate turns
from large to small with time increasing, controlled by the surface reaction process.
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