Technical Report

H X

—MWRERAE - 7A PV TR by TERIG
=R EEER/NY T —
'ECO.R LONG LIFE] DRI3

Development of Advanced Automotive
Lead-acid Battery “ECO.R LONG LIFE Series” for
Conventional and Idling Stop Vehicles

AN R T NORR B BT R o|E BT Mg sk ot
A om a5 oHoE AT PN I I S

Masatake Ishikawa  Toshiki Kobayashi ~ Satoshi Inagaki =~ Hironori Suwaki
Yuichi Tsuboi ~ Yoshito Iwaguchi ~ Takao Ohmae

Abstract

Recent years, the technologies to improve fuel efficiency for automotive vehicles have been developed remarkably,
and automotive manufactures have launched many types of ECO-cars like HEVs, charging control vehicles and
idling stop vehicles which are using advanced electric system and battery. Especially, the market of idling stop ve-
hicles which are “light-cars” mainly has been increasing very quickly in Japan. These idling stop vehicles use flood-
ed type lead-acid battery, but require high durability, high charge acceptance, and long life to the battery for their
idling stop system. On the other hand, conventional vehicles are often used in a short time/short distance driving,
and as a result the opportunity for their battery charging is decreased. Therefore it is also important for the battery
to improve charge acceptance in a short period of time. We have developed “ECO.R LONG LIFE Series’, by improv-
ing the durability by 200-300% and the charge acceptance through our experience of lead-acid battery technolo-
gies for idling stop vehicles in the various market places, which has realized higher performance to be beneficial

for both conventional and idling stop vehicles.
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Fig. T The volume of idling stop vehicles estimated
by GS Yuasa.

B Forecast volume at 2010.

™ Additional volume from actual sale information
until 2012.
Revise additional volume at 2013.
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Fig. 2 External appearance of “ECO.R LONG LIFE
series”.
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Fig. 3 Variation of color samples based on the ratio
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Table 2 Lineup of “ECO.R LONG LIFE series”.

Type

EL-55B19L(R)
EL-55B20L(R)/M-42(R)
EL-70B24L(R)/N-55(R)
EL-90D23L(R)/Q-85(R)

EL-100D26L(R)/S-95(R)

Table 1 Adopted technologies for automotive lead-acid battery “ECO.R LONG LIFE series” at the launch of sale.
Technologies “ECO.R LONG LIFE series” ELS series EIS series Effects

(except B19 type)
Use of recycled P.P. O O Ecology
New positive grid design O O Longer life
Optimized positive grid alloy
compositions
High density of positive active material O @) Longer life
Carbon technology O O @) Charge acceptance improvement
Cell design O O Charge acceptance improvement
New additive for electrolyte O Charge acceptance improvement
O : Application
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Fig. 4 Result of "ECO.R LONG LIFE” 90D23L/Q-85 for
idling stop life test according to SBA S 0101. “ECO.R
LONG LIFE” (===), and conventional battery of D23
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Fig. 5 Comparison of charge acceptance between
“ECO.R LONG LIFE" D23 type (red line) and conven-
tional D23 type battery (black line) during 1100s to
1200s of JCO8 driving mode on TOYOTA Vitz.
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Fig. 6 Life cycle test profile of lead-acid battery rep-
licating driving the car for a short time and distance.
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Fig. 7 Changes in voltage at the end of 20 A dis-
charge during life cycle test pattern of lead-acid bat-
teries B20 type.
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Fig. 8 Changes in voltage at the end of 150 A dis-
charge during life cycle test pattern of lead-acid bat-
teries B20 type.
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Fig. 9 Changes in ratio of charge/discharge electric
quantity during life cycle test pattern of lead-acid
batteries B20 type.
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Fig. 10 Changes in voltage at the end of 20 A dis-
charge during life cycle test pattern of lead-acid bat-
teries D23 type.
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Fig. 11 Changes in voltage at the end of 300 A dis-
charge during life cycle test pattern of lead-acid bat-
teries D23 type.
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Fig. 12 Changes in ratio of charge/discharge electric
quantity during life cycle test pattern of lead-acid
batteries D23 type.
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Fig. 13 Failure mode analysis for “ECO.R LONGLIFE”
(red line) and conventional (black line) of lead-acid
batteries B20 type after life cycle test pattern. The
State of various failure modes is evaluated by six
ranks with the extent of their deterioration phenom-
ena: A rank of 0 is no sign of the phenomena. A rank
of 5 is the most severe state.
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Fig. 14 Failure mode analysis for “ECO.R LONG LIFE”
(red line) and conventional (black line) of lead-acid
batteries D23 type afterlife cycle test pattern.
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Table 3 Driving data of three cars for field tests of lead-acid batteries.

Sample No. 1 2 3

Vehicle Nissan Liberty TOYOTA Corolla TOYOTA Estima

Battery type “ECO.R LONG LIFE” Conventional Conventional
B24 B19 B24

Period year 3.1 3.1 30

Distance km 18922 13415 15733

Ratio of distance / period km/month 509 359 436
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Fig. 15 Failure mode analysis for “ECO.R LONG LIFE”
B24 type (red line), conventional B24 type (black line)
and B19 type (blue line) of lead-acid batteries after
field driving test.
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