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Abstract: In order to investigate the influence of forging temperature on the charge-discharge cycle stability and corrosion resistance of
Mg, 4V, ,Ni magnesium-based hydrogen storage alloy, the Mg, ,V, ; Ni magnesium-based hydrogen storage alloy specimens prepared by the
three-step method of mechanical ball milling, tableting and sintering were forged under different initial and final forging temperatures, and
the charge-discharge cycle stability and corrosion resistance at room temperature of alloy specimens were tested and comparatively ana-
lyzed. The results, show that forging can significantly reduce the decay rate of discharge capacity for Mg, 4V, ; Ni magnesium-based hydro-
gen storage alloys, promote the positive shift of corrosion potential for hydrogen storage alloys, and significantly improve the charge-dis-
charge cycle stability and corrosion resistance of hydrogen storage alloys. Compared with the unforged hydrogen storage alloy, the dis-
charge capacity decay rate of Mg, oV, , Ni magnesium-based hydrogen storage alloy prepared at the initial forging temperature of 400 °C
and the final forging temperature of 310 °C decreases by 35.68%, and the positive shift of corrosion potential is 114 mV, and the overall
performance is optimal.

Key words: magnesium-based hydrogen storage alloy; charge-discharge cycle stability; initial forging temperature ; final forging tempera-

ture; corrosion resistance
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Table 1 Chemical compositions of Mg, ,V, ;Ni magnesium-based hydrogen storage alloy specimens ( %, mass fraction)

JLE v Ni Si Fe Cu Mn Al Mg
FLR B 5.95+0.30 68.84+0.30  <0.050 <0. 005 <0. 050 <0.015 <0.015 25.20=0. 30
S R 53 5.89 68.87 0.012 0. 001 0.016 0.011 0. 008 25.192
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Table 2 Forging process parameters of Mg, ,V, ,Ni

magnesium-based hydrogen storage alloy specimens

KA IRIBEEJE/ C ZKBORZ/C BABMGEE/C AP
1 360 310 250
2 380 310 250
3 400 310 250
4 420 310 250
5 440 310 250 40%
6 400 270 250
7 400 290 250
8 400 330 250
9 400 350 250
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Table 3 Charge-discharge test parameters of Mg, ,V, Ni

magnesium based hydrogen storage alloy
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Table 4 Electrochemical corrosion test parameters of
Mg, ,V, Ni magnesium-based hydrogen storage alloy

specimens
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Fig. 1 Test results of charge-discharge cycle stability for Mg, 4V | Ni
magnesium-based hydrogen storage alloy specimens under different

initial forging temperatures
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Fig. 2 Test results of charge-discharge cycle stability for Mg, 4V, | Ni
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magnesium-based hydrogen storage alloy specimens under

different final forging temperatures
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Fig. 3 Corrosion resistance test results for Mg, 4V | Ni magnesium-
based hydrogen storage alloy specimens under different initial

forging temperatures
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Fig. 5 Surface morphology of unforged (a) and forged (b) Mg, 4V, ; Ni magnesium-based hydrogen storage alloy specimens

after electrochemical corrosion
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