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Development of High Power Ni-MH Battery
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Abstract

A novel Ni-MH battery with the special feature of high power and long life performances has been developed
for various power applications. The former performance was to be attained by the application of alkaline solu-
tion treatment to form the catalytic layer on the surface of hydrogen storage alloy together with its appropriate
loading level to minimise the resistance for the negative electrode. The latter performance was to be attained by
the additive of corrosion-resistant agent and the optimization of alloy composition for the negative electrode. The
value of specific power of new battery was more than 1000 W kg™ at 50% of SOC , and its cycle life was more
than 600 cycles at 45 C .
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Fig. 1 Cross sectional SEM photographs of hy-
drogen absorbed metal alloy after alkaline solution
treatment (a) and before (b).
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Fig. 2 Effect of loading level of active material
on reaction resistance calculated from half circle
diameter obtained b y Cole-cole plot for negative
electrode with hydrogen absorbed metal alloy after
alkaline solution treatment ( @ ) and before ( A ).
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Table 1

Specification of newly developed cylindri-

cal 6.5 Ah Ni-MH battery for high power applications.

D
H

Dimensions / mm

Volume / |

Mass / g

Rated capacity / Ah

Nominal voltage / V

Power at 25 ‘C / W/cell

Power density at SOC 50% / W I
/ Wkg™'
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Fig. 3 Discharge resistance of component parts and power density for newly developed 6.5Ah Ni-MH battery

of SOC 50% at 30 A and at 20 C.
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Fig. 4 Representative discharge characteristic at
200 A for newly developed 6.5 Ah Ni-MH battery at
25 C.

Charge: 0.1 CAfor15hat25°C,1 CA=6.5A.
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Fig. 5 V-l characteristics at 25 “C for newly devel-
oped 6.5 Ah Ni-MH battery.

Discharge time: 10 sec. at various currents.
Temperature: 25 C.

Table 2 Power density at various SOC for newly
developed 6.5Ah Ni-MH battery at 25 C.

SOC / % Power density at 10 sec. / W kg™
20 817
50 1020
80 941

Measured by JEVSD713 : 2003
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Fig. 6 Cycle life performance for newly developed
6.5 Ah Ni-MH battery at 45 °C.

Charge: 1 CAto 6 V=-10mVor 1.2 h.
Discharge: 1 CAto 1V, 1 CA=6.5 A.
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Fig. 7 Change in power density for newly devel-
oped 6.5Ah Ni-MH battery during cycling at 45 °C.
Charge: 1 CAto 6 V=-10mV or 12 h.
Discharge: 1 CAto1V,1 CA=6.5h.
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Fig. 8 Change in voltage for newly developed 6.5
Ah Ni-MH battery under storage at 80 C,
Temperature: 80 C, SOC: 20%.
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