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Abstract

Li-ion batteries for Hybrid Electro Vehicle (HEV) are required high power, long life, safety, small size, and light-

weight. EHWS achieved 7% downsizing and 20% lightening comparative for the existing cell: EH5 with more than

the cell performance of EH5, and its size conforms to VDA standards. It is composed of Li(Ni, Co, Mn)O2 as a posi-

tive active material and amorphous carbon as a negative active material as with EH5. The life of EHW5 was im-

proved according to adjust the composition of positive active material. It has a possibility of using until high tem-

perature because there almost is not crystal structure changing of the surface of positive active material particles

after calendar life tests on high temperature.
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Table 1 Specifications of EHW5 cell.

Cell model EH5 EHW5
Rated capacity (minimum) 5.0 Ah 5.0 Ah
Nominal voltage 36V 36V
Dimensions Length 1122 mm 120.0 mm
Wedth 15.7 mm 12.5 mm
Height (case) 78.5 mm 85.0 mm
Volume 0.138L 0.128 L
Mass 0.280 kg 0.219kg

Operational tem perature* -30°C - 55°C -30°C - 55°C
Reservable tem perature*  -40°C - 65°C -40°C - 65°C

Maximum operational 300 A 300A
current®

* Collateral condition with temperature and time
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Fig.1 Appearance of (a) EH5 and (b) EHW5 cells.
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Fig.2 Inner structure of EHWS5 cell.
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Fig.3 Charge and discharge characteristics of EHW5
cell.

Charge: 5Ato 4.2V (CC/CV) for 2 hours at 25 °C.
Discharge: 5At0 24V (CC) at25°C.
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Fig.4 OCV-SOC characteristics of (a) EH5 and (b) EHWS5 cells at 0, 25, 45, and 65°C.
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Fig.5 Assist and regenerative power characteristics of EHW5 cell for 10 seconds operating as a function of SOC at
(@) =10 °C and (b) 25°C. The allowable limit current and voltage range are 200 A and 4.3 — 2.4V, respectively.
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Fig. 6

(a) Capacity and (b) assist power retention of EHW5 cell throughout 40 A constant current cycle test

between 85% and 15% SOC at 55 °C. (between 80% and 10% for EH5)
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Fig.7 (a) Capacity and (b) assist power retention of EHWS5 cell throughout calendar life test at 85% SOC at 65 °C.

(at 80% SOC for EH5)
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Fig.8 Dependence of (a) capacity loss rate constant and (b) power loss rate constant on temperature of calendar
life test range of 35 - 90°C at 85% SOC.
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Fig. 9 TEM(Transmission Electron Microscopy) images for surface of positive active material particles (a) before
calendar life test, after calendar life test for (b) 450 days under the condition of 85% SOC at 65°C with capacity deg-
radation rates of 20% and (c) 60 days under the condition of 95% SOC at 90°C with capacity degradation rates of
24% . Potentials of these positive electrodes are about 3.6 V.

38



GS Yuasa Technical Report

MDD L EoZ Lid, EHWS d 90 CEX Tik
RYEYIE OFEFREEDZE LWL FREAER T, HEX
AZALDZEE LBV EZR LTS,

HEV U F 9 LA A @&t EIRIRAEE, S
IPEREDIE D — VG DR E L EBORETH
B0, G, @i TO/MPBEEIC DOWT TR REE
¥ 75 T LT, EHWS ek ERIRE 65°C &
DLEWIRETHITE SRR ZA LTV 5.

4 LB

A TR L7 EHWS &, TER#EFRED EHS 7 5

2019468 £16% £15]

7% /ML, BEXT 20% DEER{ILL DD, [FFLE
DEXIERERINA « ZeMEREZER L. £/, TD
EHWS (S IEMEME OMMOWRIC XD, K0 &iR
TOMAMEREDN M ELTW5. COREERFIMZ
N—RIL, W= — X2 ANT & E GO
Fa i d 5.

51 Ak

1. T.Iguchi, S. Ochiai, S. Kozono, K. Nitta, Y. Abe, and
K. Kohno, GS YUASA Technical report, 2(11), 24~
30(2014).

39



