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Abstract

We have developed VRLA batteries "YTZ4V and GTZ4V" the same size as "YTZ5S and GTZ5S" produced in our

ASEAN factories, respectively. YTZ4V type improved the self-discharge rate down to 1/2 maintaining the same

level of initial and cycle life performances compared to YTZ5S type. In addition, YTZ4V improved the productiv-

ity and reduced the lead-usage of grid by reviewing the battery design. Therefore, YTZ4V realizes "high qual-

ity" and "cost reduction". Yuasa Battery (Thailand) Pub. Co., Ltd. and PT. Yuasa Battery Indonesia produce this
YTZA4V, and PT. GS Battery (Indonesia) and GS Battery Vietnam Co., Ltd. produce GTZ4V based on the design
concept of YTZ4V. Moreover, we introduce the same design concept of YTZ4V into YTZ6V, and then Yuasa

Battery (Thailand) Pub. Co., Ltd. produces YTZ6V for motorcycles with idle reduction system.
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Table 1 Specifications of newly developed YTZ4V
type and existing YTZ5S type VRLA batteries.

ltems YTZ4V YTZ5S
Battery type Wet type Wet type
Capacity @10 HR/ Ah 3.0 3.5
Mass of battery / kg 1.55 1.60
Number of plates in cell 3/4 4/5

(Positive / Negative)

Table 2 Features of plates for newly developed
YTZ4V type VRLA battery compared with YTZ5S
type's plates.

ltems Plates (Design value of YTZ4V
type / Design value of

YTZ5S type) X 100 / %

Plate thickness Positive 132
Negative 126
Active material Positive 100
mass in cell
Negative 100
(b)

@ ASTRA Oroparts

Fig. 1 Appearance of newly developed YTZ4V type (a) and GTZ4V type (b) VRLA batteries. Dimensions of
YTZ4V and GTZ4V are same as existing YTZ5S and GTZ5S types, respectively.
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Fig. 2 Grid design images of newly developed
YTZ4V type and existing YTZ5S type VRLA batter-
ies.
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Fig. 3 Discharge properties of newly developed
YTZ4V type and existing YTZ5S type VRLA bat-
teries. Each symbol shows discharge duration of
YTZ4V(@®),YTZ5S(O) and 5 sec.- voltage of YTZ4V
(M), YTZ5S([]) at various currents at 0 C.
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Table 3 Initial performance of newly developed
YTZ4V type and existing YTZ5S type VRLA batter-
ies.

Iltem YTZ4V YTZ5S
Capacity @10 HR / Ah 3.7 3.6
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Fig. 4 Changes in end of discharge voltage of
YTZ4V type (M) and YTZ5S type ([J) VRLA bat-
teries at 40 ‘C under the condition of JIS shallow
cycle endurance test.
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Table 4 Combination of charge conditions of PbO,
positive plate for the self-discharge evaluation.

Time from plate
soaking to charge
beginning

No. Current density Acid density

1 Conventional
condition (High) Conventional
2 New condition condition (Low) Conventional
(Low) condition (Short)
3 New condition
___ Conventional (High)
4 condition (High) Conventional ~ New condition
condition (Low) (Long)

@ No.1 (Conventional condition)
A No.2 (New condition)

-0.02 |

-0.04 |

decrease
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Immersing time / h
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Fig. 5 Changes in acid density decrease at 60 C
when immersing PbO, positive plates charged by
newly adopted condition of changing current density
into sulfuric acid electrolyte.
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Table 5 PbO, % of positive active materials after
charge under the condition of No.1 and No.2 in Ta-
ble 4. No.1 is PbO, positive plate charged under the
conventional condition. No.2 is PbO, positive plate
charged under the low current density condition.

Iltem Different charge conditions
No.1 No.2
PbO, / % 16 6
0}
@ No.1 (Conventional condition)
o -0.02 O No.3 (New condition)
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Fig. 6 Changes in acid density decrease at 60 C
when immersing PbO, positive plates charged by
newly adopted condition of acid density into sulfuric
acid electrolyte.
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Table 6 Ratio of a -PbO, and B8 -PbO, after charge
under the condition of No.1 and No.3 in Table 4.
No.1 is PbO, positive plate charged under the con-
ventional condition. No.3 is PbO, positive plate
charged under the high acid density condition.

ltem Different charge conditions
No.1 No.3
a-PbO,/ 3 -PbO, 1.36 0.77

€ No.1 (Conventional condition)
O No.4 (New condition)

Acid density decrease

0149 50 100 150

Immersing time / h

200

Fig. 7 Changes in acid density decrease at 60 C
when immersing positive PbO, plates into sulfuric
acid with different time from plate soaking to charge
beginning.
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Fig. 8 Change in open circuit voltage of YTZ4V
type (M) and YTZ5S ([J) type VRLA batteries at
40 °C for motorcycle use.
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YTZ4V (Newly developed battery)

YTZ5S (Existing battery)

Fig. 9 Cover design comparison of newly developed
YTZ4V type and existing YTZ5S type VRLA batter-
ies.

Table 7 Specifications of newly developed YTZ6V
type and existing YTZ6 type VRLA batteries.

ltems YTZ6V YTZ6
Battery type Wet type Wet type
Capacity @10 HR/ Ah 5.0 5.0
Mass / kg 2.06 212
Number of plates in cell 3/4 4/5

(Positive / Negative)

5 WRERR

YTZ4V % % A @ Yuasa Battery (Thailand) Pub. Co,,
Ltd B, £ ¥ F4 ¥ 7 ® PT. Yuasa Battery Indo-
nesia TRk L7z, 20k, 1 ¥ P47 PT. GS
Battery 8 & OF, X ;24 ® GS Battery Vietnam Co.,
Ltd Tld, Zoslar+ 7 &Y A7 GTZ4V
EhE R L#EMLLZ. £/, TA N7 Ay
TYAT KR ZEWETIC, Ffkoa T b
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YTZ4V

wewly developed battery)

Fig. 10 Valve installation part comparison of newly
developed YTZ4V type and existing YTZ5S type
VRLA batteries.

Fig. 11 Appearance of newly developed YTZ6V
type VRLA battery. Dimensions of YTZ6V are same
size as existing YTZ6 type.

I AN/ YTZ6V (Fig. 11) ZB%EL, #4D
Yuasa Battery (Thailand) Pub. Co., Ltd. T#MEL L T
W5, FOBEMAAEE Table 7 1277
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