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Cyclic Small VRLA Batteries with Toughness and Long Life: HC Type
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The elderly and the physically wish to enjoy pleasant and comfortable
life and being increased the population who will use battery operated
electric wheelchairs. It teaches us high reliable batteries should be
introduced.

Now it is known the phenomenon PCL ( Premature Capacity Loss ) will
be a cause of short life of battery and required to develop new designed
batteries not to be happened such PCL easily.

Consequently, we obtained the following knowledge.

The PCL phenomenon occurs because, as the corrosion layer between
the positive collector and the active material interface is activated and
this portion discharges electricity first to form a resistive layer of a
discharge product (lead sulfate) which is an insulator, the discharge is
blocked thereafter.

We established an accelerated evaluation method for the PCL
phenomenon and applied this technique to evaluation of various battery
specifications, and then new designed cyclic VRLA batteries (HC-38
and HC-24) with toughness and long life are introduced.

Youichi Nomura
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Fig.1 Correlation of Battery Reliability for Compact Electric Vehicle Use.
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Table 1 Subject and Countermeasure for Compact Electric Vehicle Use.
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Fig.2 Discharge Characteristic Curves of 0.2Cs on the Monitoring Test.
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Fig.3 PbSOa4 Distribution on Cross Section of Positive Plates around Grid Wires in Discharge State of Monitoring Test.
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Table 2 Test Condition of PCL Growing Cycle Life Test.
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Fig.4 Change in Discharge Capacity of 0.2Cs during Various PCL Cycle Test.
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Table 3 Test Condition of Accelerated PCL Cycle Test.
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Fig.5 Change in discharge capacity of 0.2Cs during Accelerated PCL Cycle

Test.
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Table 4 Specification of Battery of Comparison with Positive Active Material Utilization.

1000 15000 20000 2500 3000 35000 400
00000min0O0O

gobOpPCLOO0OOOOODOoO2Cs0O0000ODOO20000000
Fig.6 Discharge Curves of 0.2Cs on the Accelerated PCL Cycle Test.
(at 24th cycle)
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Table 5 Effect of Battery Specification on Happening of P.C.L Phenomenon.
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Fig.7 EPMA Analysis of Positive Plates in Cross Section with Various Discharge State of Accelerated PCL Cycle Test.
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Table 6 Specification of Test battery.
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Fig.8 Schematic Model of PCL Growing Mechanism.
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Fig.9 On Newly Development Battery Change in Discharge Capacity of
0.2Cs during General Life Cycle Test.
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Fig.10 On Newly Development Battery Change in Discharge Capacity of
0.2Cs during Confirmatory Accelerated Cycle Test.
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Fig.11 External View of Newly Developed Battery.
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Table 7 Main Characteristics of Newly Developed Battery Specifications.
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