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Development of Water-filling Device with
New Structure of Stopping Water Flow
for Lead-acid Traction Batteries
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Abstract

Water-filling device corresponding to high-pressure refilling of water was developed for the purpose of the further
maintenance mitigation for the lead-acid batteries used for the industrial truck, such as the electric forklift trucks.
This water-filling device was made into a new structure where it can respond also to the refilling of water which
used the pump. Moreover, it is checking designing newly also about structure and the quality of the material, and
having the outstanding heat resistance and durability. By using this water-filling device, mitigation of the refill-
ing-of-water work which was complicated as for the former is possible.
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Fig. T New type water-filling device assembled on
traction batteries.
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Fig.2 Outside view of new type water-filling plug.
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Fig.4 State image of passing water.
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Table 1 Compared of the pipe inside diameter.

Parts Inside diameter ratio Cross-section ratio
Current  New type Current  New type
type type

Water tank 1 1.2 1 14

Synthetic 1 1.1 1 12

resin tube

Cock 1 1.2 1 14

Joint 1 1.7 1 29

* Notes. In the case where the current type is set to 1
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Fig.6 Structure of decreasing the droplets of sulfuric
acid.

Table 2 Heat-distortion temperature comparison of
each component.

Current type New t)gae
[Heat distortion [Heat distortion
temperature] temperature]
Acrylonitrile butadiene Polycarbonate resin
styrene resin (ABS) (PC)
[80 °C] [130°C]
Foamed polystyrene resin ~ Polypropylene resin
PS) (PP)S
80 °C] [110°C]
Styrene acrylonitrile resin  Elastomer resin
AS [110°C]
80 °C]
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Fig. 7 Process time for water-filling at gravity-type.
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Table 3 Result of durability test for new-type water-filling device.

Test item

Standard  Condition

Result

Vibration resistance JIS*
test

Up and down directions of vibration of a Lead-acid
battery

(vibration frequency 24.4 Hz and 3.0 G (acceleration
of gravity) for 2 hours)

+ No breakage
« Correct operation for refilling of
water

Shock resistance GY**
test

Water-filling plug is dropped in the upright position
from height of 1'm onto a hard boanf

+ No breakage
- Correct operation for refilling of
water

Thermal shock GY** Water—ﬁllingé)lug is charged on the conditions from + No breakage

test -15 degrees C to 65 degrees C for 30 day. - Correct operation for refilling of
water

Heat resistance GY** Water-filling plug is charged on the conditions from + No breakage

test 100 degrees C for 30 day. - Correct operation for refilling of

water

Loading test on GY**
forklift truck

Water-filling device is attached to a forklift, and
an actual use situation is checked.

+ No abnormalities for half a year
pass

*JIS D5301-9.5.6 2006
** In-house standard
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