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Fig. 1 Effect of thickness of as cast alloy ingots on 0. 2 C discharge capacity
(a) —LPC(NiCoMnAlCuFeSi)s; (b) —Mm(NiCoMnAl) 5
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Table 1 Electrochemical properties of hydrogen storage alloys with different thickness at 1 C

Thickness of LPC( NiCoMnAlCuFeSi) s

Thickness of Mm( NiCoMnAl) s

Properties
1 mm 3 mm 6 mm 10 mm 1 mm 3 mm 6 mm 10 mm
| Gt dishups cappoy/ 243 248 245 249 m 279 286 252
(mAh*g™ ')
Cycle times for full activation 3 3 3 2 3 3 3 2
Titsharse: eapauily oy sebe 0.27 0.30 0.27 0.27 0.34 0.32 0.34 0.26

(mAheg™ ' cycle™ )
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Fig. 2 Cyclic stability curves of LPC( NiCoMnAlCuFeSi)s(a) and
Mm(NiCoMnAl) s with different thickness( as-cast) at 1 C
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Fig. 3 Higlrrate discharge efficiencies of both alloys with different thickness
(a) —LPC(NiCoMnAlCuFeSi)s; (b) —Mm(NiCoMnAl) 5
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Fig. 4 XRD spectra of as cast
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Fig. 5 SEM images of LPC(NiCoMnAlCuFeSi) s
alloy with thickness of 3 mm (a) and 6 mm(b)
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Table 2 Crystalline parameters of as-cast
LPC(NiCoMnAICuFeSi) s alloy

Thickness/ mm al U /U VIO
3 4.98 4.07 87.35
10 4.9 4.05 87. 48
A Y
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4 25t

1) 7EFTFSETE A, 10 mm JEHIP R G 4610
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b2k, HeBEEGEREN3 K.
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Hdr B B K JICH A & 408 285 mAh/g, 1 Mm
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I AR e MR35 2R Pk A ol VA 013 P N AU ) L TR
B FACE NI G E Cu - Fe A1 Si EFT . Hig
R B ) 25 R 2 I AS B B A 4 i LAk
PR B R .
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Electrochemical properties and microstructures of strip cast
LPC(NiCoMnAlCuFeSi) s and Mm( NiCoMnAl) s hydrogen storage alloys

WU Chaorling, CHEN Yunrgui, TAO Ming-da, LI Feng, TU Ming-jin, TANG Ding-xiang
( Department of Metal Materials, Sichuan University, Chengdu 610065, China)

Abstract: The effect of thickness of as cast ingots on the electrochemical properties of LPC(NiCoMnAICuFeSi) 5 and Mm( NiCoMnAl) 5 hy-

drogen storage alloys was discussed. It is found that both alloys with 10 mm thickness show better activation property than those with 1~ 6 mm

thickness. The maximum discharge capacity of both alloys at 0. 2 C is insensitive to the thickness of the ingots. The maximum discharge capac-
ity of LPC( NiCoMnAICuFeSi) 5 is about 285 mAh/ g, and that of Mm( NiCoMnAl) 5 is about 300 mAh/ g. The maximum discharge capacity of
LPC(NiCoMnAlCuFeSi) 5 alloy at 1 C is around 250 mAh/ g and is insensitive to the thickness of ingots; and that of Mm( NiCoMnAl) 5 alloy is

250~ 280 mAh/ g and is sensitive to the thickness. It is seen that the cyclic stability of the former is much better than that of the latter. The

insensitivity of the electrochemical properties of LPC( NiCoMnAlCuFeSi) 5 alloy to cooling rates is possibly due to the effect of Cu, Fe and Si.

The interactions of crystal parameters and internal stress can also affect its properties to certain degrees.

Key words: strip casting; ABs type hydrogen storage alloys; ascast; electrochemical properties; rare earths
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