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Effect of rotary forging deformation amount on performance of vanadium-based
hydrogen storage alloy for new energy vehicle battery
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Abstract: In order to study the influence of rotary forging deformation amount on the performance of vanadium-based hydrogen storage al-
loy for vehicle battery, the rotary-forging tests on V3TiNi0. 56Cr0. 3 vanadium-based hydrogen storage alloy for vehicle battery were con-
ducted using five different rotary forging deformation amounts, and the corrosion resistance performance and the stability of charge-dis-
charge cycles were tested and compared. The results show that the rotary forging deformation amount has a significant impact on the corro-
sion resistance performance and the stability of charge-discharge cycles for V3TiNiO. 56Cr0. 3 vanadium-based hydrogen storage alloy speci-
mens. As the rotary forging deformation amount increases, the corrosion potential of alloy specimens in sodium hydroxide solution at room
temperature first shifts positive and then negative, and the discharge capacity attenuation of alloy after 5000 charge-discharge cycles gradually
decreases and then increases. The corrosion resistance performance and the stability of charge-discharge cycles of alloy both increase first and
then decrease. Compared with the specimen with the rotary forging deformation amount of 10% , when the rotary forging deformation amount
is 25% , the corrosion potential of the alloy specimen shifts 82 mV positively, and the discharge capacity attenuation decreases by 40. 7%. It
is concluded that the optimal rotary forging deformation amount of V3TiNi0. 56Cr0. 3 vanadium-based hydrogen storage alloy specimen is 25%.
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Table 1 Chemical compositions of V3TiNi0. 56Cr0. 3 vanadium-based hydrogen storage alloy specimens ( %, mass fraction)

NS Ti Ni Cr HAhZe s %
TR AL 19.200+0. 500 13.200+0. 500 6. 300+0. 500 =<0. 150 At
SRS 19. 286 13.174 6.347 0. 108 At

%2 V3TiNi0. 56Cr0. 3 flEFESESXFENERBETZSH S

Table 2 Rotary forging process parameters of V3TiNi(. 56- A= ? x 100% (1)

Cr0. 3 vanadium-based hydrogen storage alloy specimens

R NERAEIE RN PRI R R R e

WS W% BE/C min (mm - min"') K
110

2# 15

320 950 10 900 1
4 25

5# 30

Kb A WAL, S, AHERRT A4 iRE (BR)
PRI S, eI & AR M R A A
1.2 REHE
12,1 s b Re It

TEA R AR T 1 T il #5152 A9 V3TiNiO. 56Cr0. 3
FUIEAE A SR B ) U ke, R 18 R
W, R5EH @10 mmx5 mm, FEEREMT, %A
SHIA R, FERIE R CHI440B 1y Ak TR |
ST A e e Pr A H k2



455 1]

B RAE SRR TE X R R IRV A i U A bR

B 3

JEIH 6 mol - L7 Y SEALENEIR, r Ak A ik
ke BN G RN 1 R, B Ak ke s, SR
TESCAN VEGA BIF4#i L 5% ( Scanning Electron Micro-
scope, SEM) %A iR a0 5 R B,

B BRI
TR Temmeen
B Bh B (R AL B B
N N
0..: 0... ‘ .: . .o..:

6 mol LA A MW
1 V3TiNi0. 56Cr0. 3 UIAEE A SR Ab A it be iR S

Fig. 1  Schematic diagram of electrochemical corrosion test device for

V3TiNi0. 56Cr0. 3 vanadium-based hydrogen storage alloy specimens
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Fig. 2 Corrosion test results of V3TiNi0. 56Cr0. 3 vanadium-based
hydrogen storage alloy specimens in sodium hydroxide solution at

room temperature
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Fig.3 SEM images of surface morphology for V3TiNiO. 56Cr0. 3 vanadium-based hydrogen storage alloy specimens after electrochemical corrosion at

different rotary forging deformation amounts
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(d) Deformation amount of 25%
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Fig. 4 Discharge capacity attenuation after 5000 charge-discharge
cycles of V3TiNi0. 56Cr0. 3 vanadium-based hydrogen

storage alloy specimens
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