Technical Report

H X

INATV)y FRESIERY FU LA 42 E EH5

High Power and Long Life Lithium-ion Battery
EH5 for HEVs

HoOo ok oY % & WOt b B
TN == I 1 =i A (I (S A C N N :

Takaaki Iguchi ~ Seijiro Ochiai ~ Suguru Kozono
Kazushi Nitta ~ Yasuyuki Abe  Kenji Kohno

Abstract

Li-ion batteries as powertrains for electrified vehicles including HEVs have been strongly expected to be upgraded
in those performance in terms of larger output power and longer lifetime with smaller size and lighter weight. Blue
Energy has developed a new-model lithium-ion cell “EH5" which provides excellent durability over 35,000 cycles
in wide range of oprating temperature between —40 to 65 “C. Furthermore, EH5 is capable of 60% and 30% larger
output power at —10 °C and at 25 °C, respectively, than those of EH4 which was launched onto the market in 2011
as the former model of EH5. Both the high durability and the high output performance have been achieved by
adopting amorphous carbon as negative active material and lithium nickel-cobalt-manganese composite oxide as
positive active material with new technology in electrode design. EH5 achieved to meet every requirement for HEV
powertrain in a good balance such as electrical performance, durability, reliability, safety and controlability. With
those distinctive features, EH5 is expected to contribute for reduction of CO, emission with improvement of fuel ef-

ficiency of vehicles.
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Table 1 Specifications of EH5 cell.

Cell model EH5

Rated capacity 5.0 Ah

Nominal voltage

Dimensions Length 1122 mm
Width 15.7 mm
Height(case) 78.5 mm
Height(tab) 95.0 mm

Mass 0.28 kg

Operational temperature -30°C-55°C*

Reservable temperature -40°C-65°C

Operational current 200 A - -200 A*

*Collateral condition with temperature and time
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Fig. 1 Outer appearance of EH5 cell.
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Fig.2 Inner structure of EH5 cell.
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Fig. 3 Charge and discharge characteristics of EH5
cell.

Charge: 5 A,4.20 V (CC/CV) for 3 hours at 25 °C.
Discharge: 5 Ato 2.40 V (CC) at 25 °C.
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Fig. 4 OCV-SOC characteristics of EH5 cell at 0, 25
and 45 °C.
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Fig. 5 Assist and regenerative power characteristics of EH5 and EH4 cells for 10 second operation as a function of
SOC at (a)-10 °C and (b) 25 °C. The allowable limit current and voltage range are 200 A and 4.3 - 2.4 V, respectively.
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Fig.6 (a) Capacity and (b) power retentions of EH5 cell throughout 40 A constant current cycle test between 80%
and 20% SOC at 55 °C.
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Fig. 7 (a) Capacity and (b) power retentions of EH5

cell throughout calendar life test at 80% SOC and at
65 °C.
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Fig. 8 Dependence of rate constants of (a) capacity loss and (b) power loss rate constant on temperature of cal-
endar life test range of 35 - 85 °C.
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Fig. 9 TEM(Transmission Electron Microscopy) images for surface of positive active particles before and after
calendar life test for 300 days under the condition of 80% SOC at 65 °C.
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Fig. 10 Retention of output power at (a) 25 °C and (b) -10 °C throughout calendar life test under the condition of

80% SOC at 65 “°C.
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