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Influence of ballmilling on phase structure and
hydriding/ dehydriding behaviour of Tis ViFeio alloy

CHEN Lrxin, ZHENG Fang ping, LIU Jian, GE Hong-wei, CHEN Chang-pin
(College of Materials Science and Chemical Engineering,

Zhejiang University, Hangzhou 310027, China)

Abstract: The change in the phase structure and hydrogen storage properties of Tis Vs Feio alloy after modification
by balFmilling under different conditions were investigated. XRD and SEM analysis show that the ascast alloy con-
sists of a single solidsolution phase with BCC structure. The modified alloy dry-milled without tetrahydrofuran
(THF) for 1h has a little & Ti secondary phase besides the BCC main phase, the unit cell volume of main phase de-
creases, the particle size decreases and the powder appears aggregation. The modified alloys wet-milled in THF for
0.5h, 1h or 20 h also have some @ T1i secondary phase besides the BCC phase, the unit cell volume of main phase
decreases with the increase of ballFmilling time, and the particle size decreases obviously. It is found that the balk
milling can improve the activation behaviour of the Tis ViFeio alloys effectively. Comparing with the as-cast alloy,
the hydrogen absorption/ desorption capacities of the alloys wet-milled for 0. 5 h or 1 h increase, but the hydrogen
absorption/ desorption capacities of the alloy dry-milled for 1 h or wet-milled for 20 h decrease.
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Fig. 1 XRD patterns of as-cast and

ballFmilled Tis VaFeio alloys
(a) —As-cast; (b) —Dry-milling for 1 h;
(¢) —Wetmilling for 0.5 h; (d) —Wet-milling for 1 h;
(e) —Wet-milling for 20 h
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8 Fig.2 SEM images of as-cast and

ball-milled Ti, V,, Fe, alloys
(a)—As-cast; (b) —Dry-milling for 1 h;
&F Ay 4 (¢) —Wet-milling for 0.5 h;
- ._ ‘ 3““']? » (d) —Wet-milling for 1 h;
- ""J (e)— Wet-milling for 20 h
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Table 1 Hydrogen absorption/ desorption characteristics of

as-cast and ballFmilled TisVauFew alloys

Activation cycle

Maximum hydrogen

Effective hydrogen Efficiency of

Alloy number absorption capacity desorption capacity hydrogen
at 293 K/(mL * g~ 1) at 573 K/(mL* g~ 1) desorption/ %
As cast 4 372.4 238.2 64. 1
Dry milling for 1 h 1 309. 4 199.5 64.5
Wet-milling for 0.5 h 2 389. 1 255.3 65.6
Wetmilling for 1 h 2 384.4 270. 4 70.3
Wet-milling for 20 h 1 242.7 141.7 58.4
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Fig.3 Hydriding curves of as-cast
and ball-milled Tis V., Fey
alloys during activation
(a)—As-cast; (b)—Dry-milling for 1 h;
(c)—Wet-milling for 0, 5 h;
(d)—Wet-milling for 1 h;
(e)—Wet-milling for 20 h
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