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Development of High Power Ni-MH Battery
— 1400 W kg~' Class D-Size Ni-MH Battery —
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Abstract

A new 1400 W kg™ class Ni-MH battery of D-size with a special feature of long life performance has been devel-

oped for various power applications. The high power performance was attained by the thinner positive electrode

with an appropriate loading level to minimize its reaction resistance and by the application of new structure of

positive current connector to reduce the cell internal resistance. By means of these improvements, the resistance

value measured by AC impedance method was decreased to 78% of existing battery. The longer life perfor-

mance was also attained by optimization of electrolyte composition. The value of specific power of new battery

was higher than 1400 W kg™ at 50% SOC, and its cycle life was longer than 500 cycles at 45 C .
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Fig. 1 Effect of loading level of active material on
the reaction resistance calculated from the half cir-
cle diameter obtained by Cole-cole plot for positive
electrode.
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Fig. 2 Influence of LiOH addition to electrolyte on
specific power for 6.5 Ah Ni-MH battery of 50%
SOC at 25 C.
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Fig. 3 Effect of LiOH addition to electrolyte on
cycle performance for 6.5Ah Ni-MH battery at 45
C.

Charge: 1 /tAto & V of =10 mV or for 1.2 hours.
Discharge: 1 /tAto 1 V.
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Fig. 4 Component parts of D-size Ni-MH cell for measurement of resistance by AC method.
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Table 1 Resistance value of component parts for
newly developed 6.5 Ah Ni-MH cells by AC imped-
ance method.

ltems Newly devel- Conennonal

oped cell cel

/ mQ / mQ
Cap 0.010 0.010
Cap-Lead connector 0.059 0.122
Lead connector 0.018 0.265
Lead connector-Positive collective 0.026 0.015
plate
Positive collective plate 0.066 0.065
Positive electrode-Collective plate 0.036 0.030
Electrodes assembly 0.581 0.632
Negative electrode-Collective plate 0.063 0.045
Negative collective plate 0.111 0.093
Can-Negative collective plate 0.056 0.047
Can 0.014 0.013
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Table 2 Specification of newly developed 6.5 Ah
Ni-MH cell.

Dimensions D 33.0 mm

H 61.5 mm
Volume 0.053 dm®
Mass / typical value 171 g
Rated capacity 6.5 Ah
Nominal voltage 1.2V
Power at 25°C 240 W cell™
Power density 4532 W dm™®
Specific power 1400 W kg™’

*Power : 50% SOC
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Fig. 6 Representative discharge characteristic at
200 A for newly developed 6.5 Ah Ni-MH battery
(—) and conventional one (---) at 25C.
Charge: 0.1 /tA for 15 hours at 25°C.
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Fig. 5 AC resistance of component parts and specific power for newly developed 6.5 Ah Ni-MH battery of

50% SOC at 25 C.
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Fig. 7 V-l characteristics at 25 C for newly de-
veloped 6.5 Ah Ni-MH battery of 20% SOC ( ¢ ,
<{>),50% SOC (A, A), and 80% SOC (@, O),
respectively. Discharge time: 10 sec. at various cur-
rents; Filled symbol: Newly developed cell; Open
symbol: Conventional cell.

Temperature: 25 C.

Table 3 Specific Power at various SOC for newly
developed 6.5 Ah Ni-MH battery at 25C.

% SOC Specific Power at 10 sec. / W kg™
Newly developed  Conventional
cell cell

20 1049 889

50 1402 1026

80 1386 1020

Measured by JEVS D713: 2003
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Fig. 8 Cycle life performance for newly developed
6.5 Ah Ni-MH battery at 45 C.

Charge: 1 /tAto & V of <10 mV or for 1.2 hours.
Discharge: 1 /tAto 1 V.
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Fig. 9 Change in power density for newly devel-
oped 6.5 Ah Ni-MH battery during cycling at 45 C.
Charge: 1 /tAto & V of <10 mV or for 1.2 hours.
Discharge: 1 /tAto 1 V.
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