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Development of Valve-Regulated Type "SER38-12" Lead-Acid Battery
for Small Electric Vehicle
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Abstract

We have developed the valve-regulated type "SER38-12" lead-acid battery for small electric vehicle especially
suitable for the electric wheelchair required the higher reliability because the main user is aged or physically
challenged person. The following new technologies were adopted for this battery to meet the following demand :
(1) The special alloy was used for the positive grid to prevent the phenomenon of PCL (Premature Capacity
Loss), and (2) The high density fiber was used for glass separator to increase the cycle life.

The "SER38-12" lead-acid battery is found to show the cycle life performance over 1000 cycles under the
electric wheelchair operating simulated pattern (70% depth of discharge at 25 C ). The performance level would

be quite enough to meet the basic criterion of its market.
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Table 1 Specifications for valve-regulated type
SER38-12 lead-acid battery.

Model SER38-12
Type VRLA
Nominal voltage / V 12
Nominal capacity” / Ah 38
Dimensions / mm

Length 163
Width 197
Height 174
Total height 174
Mass / kg (approx.) 14
Discharge capacity ** / Ah

at 0.05CA 38

at 0.2CA 32

* 120 hour rate
xx:at25°C
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Fig. 1 Outside view of valve-regulated type SER38-
12 lead-acid battery.
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Table 2 Specifications of charger for 2-battery
module of valve-regulated type SER38-12 lead-acid
battery.

Model S-SGD2405X

Charge method SWR/2-step constant
current charge

Input AC100 V
Output
Voltage DC34 V max.

First step current/ A 5.0
Second step current/ A 0.7
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Fig. 2 Cycle life performance for lead-acid battery
using new alloy( O ) and Pb-Ca alloy (&) for posi-
tive grid.
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Fig. 3 Cycle life performance for lead-acid battery
using high density separator( O ) and standard
separator( & ).
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Fig. 4 Relationship between discharge current
and discharge capacity for valve-regulated type
SER38-12 lead-acid battery at 0 °C (Q), 25 °C ([]),
and 40 C (&).
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Fig. 5 Discharge characteristics of valve-regulated
type SER38-12 lead-acid battery at various rates at
25°C.
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Fig. 6 Change in charge current ( — ) and terminal
voltage ( — ) for valve-regulated type SER38-12
lead-acid battery during cycle life test.

40
35.,
S 30t
[
L7 20f . "
T 2 Cycling condition
S8 Discharge : 20A-DOD30%
S g0 Charge : Simulated pattern in Fig. 6.
e ° 5l Temperature : 25 °C
0

1000 1500

Number of cycles

500

o

2000

X7 SER38-12 FlE#FnEEHD DOD30% D

RIEY 1 7 L5 EEE

Fig. 7 Cycle life performance for valve-regulated
type SER38-12 lead-acid battery at 30% DOD.

11



GS News Technical Report

40
o 3
% 30
<
5 <\( 25}
L2 2+ ) »
<5 15l Cycling condition
o8 Discharge : 20A-DOD70%
N g 101 Charge : Simulated pattern in Fig. 6
© 0o 5t Temperature : 25 °C
0 L L L L L
0 200 400 600 800 1000 1200

Number of cycles

8 SER38-12 H/lHlA##n&EE D DOD70% E
BY A 7L TOBRRIERE

=3
B

Fig. 8 Cycle life performance for valve-regulated
type SER38-12 lead-acid battery at constant current
discarge of 70% DOD.

6 F&

Al B 5 L 72/ B B R ) A X8 R
SER38-12 1%, #rbise L 7ok &4 = L EEARICH
WHZ LWL TPCLEIHIL, A4 7 VEHICE
JAEEEEMEST L2 ENTER. T2 BEEY

2004468 £63% H£1%8 |

FAMHMEL N — ¥ BB 2 LT, BFEAMLEEK
TLIENTEL.

HAE, HBHHE VT A—H =2 TRz B
W, T4 Rkl O CHERERERE R L Qe
WTBY, HFEHETw5.

Xk

1) #BTHEE HP http//www stat.go.ig

2) M, EEHF T OZEEA, BB A
SR < B > No 41, 21 (2004)

3) Btz EE HP Adsclmt&BIz BT 5N P
TRBE T ORIRNIZOWT BN 771
— BT AT R A )
Inlit.go jp/kisha/kisha03/01/010716_htm|

4) BEEyH 24 K4 HP http//www.den-ankyod|
prg

5) RS, ST, $R—iE, PHH—3%, FEHIER,
GS News Technical Report, 56 (2), 13 (1997)

6) [HEM—, fHE— HRIERE, KMAHEG FE
1T, GS News Technical Report, 61 (2), 7 (2002)

7) hATERG, HWARIERE, SEwi, HHIER GS
News Technical Report, 54 (2), 31 (1995)

12


http://www.stat.go.jp
http://www.mlit.go.jp/kisha/kisha03/01/010716_.html
http://www.mlit.go.jp/kisha/kisha03/01/010716_.html
http://www.den-ankyo.org
http://www.den-ankyo.org

