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A High Specific Power Lead-Acid Battery Using a Powder-Rolled Lead Alloy Sheet

ﬁ 7@ ﬁ * Satoshi Minoura / J UH‘E Eﬁ * Shinsuke Koba yashi m]- IJ-I % HE * Yoshiaki Machi lyama

SR RTEHELE L TESRHERELY — ~ (LF, BEREE
=10 BEEICIAZEBEDPEFITNE L, HRE CTOMEMT I/
éwawbﬁﬁﬁ%%#t&oféto%%EL&—%@%%mvN»
TOREZ, HHRTED — » 2B Y — VBB O EAREBERIC
ML CTHERL 72, EBAEDEMZ02mmE L, HWH~<— ZF%@EL
TR DIEH130.8mm & 7% o 72, HERDOWASMBEBEMTHEHI N TS
W D12L0F &7 0, BEilARE D 72 ) ORI RS I SRIEA 1288 K L 72,

PR TH DS TR SN HEEEY — ~ (BLF, $iEE
MY — ) LEEEE B L KSR, M THAMETEEY — MIF
A, BWEMOTZ KGR TE 2 2 & 2R L2, WIIEmEIE, 7€
R AR E RO 1~ 2. 755 K L 72

Newly developed lead alloy sheets manufactured by a powder rolling
process have been found to demonstrate high robustness against
corrosion elongation and mechanical degradation under high
temperature conditions. A spiral wound VRLA battery using a powder-
rolled current-collector, Pb-1.5%Sn, was prepared and the corrosion
resistance of the alloy applied to the VRLA battery was verified. The
thickness of the current-collector was 0.2mm. The specific area of the
electrodes for the volume of the spiral wound VRLA battery was
increased dramatically, because the thickness of the electrodes after the
coating with positive active mass pastes was less than 1/2 of those of
conventional flooded lead acid batteries. According to the results of the
bench mark examination for the developed powder-rolled sheet and the
conventional cast-rolled sheet, it was found that localized corrosion and
corrosion elongation of powder-rolled sheets were suppressed much
more than those of conventional sheets.
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Test machine for powder rolling process.
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Table 1 Composition, manufacturing process and particle size of lead alloy
powder.
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Fig.2 Lead alloy rolled sheet manufactured by powder rolling test machine.
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Fig.3 Secondary rolled powder-rolled sheet with 0.2mm thickness.
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Fig.4 Photograph of assembled 2V battery element.
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Fig.5 Structure cut-model of 2V battery element.
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Fig.6 12V battery design of spiral wound battery using developed powder-rolled
Pb-1.5%Sn alloy current collector.
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Table 2 Specifications of 12V spiral wound battery.
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H2E 8.0 kg
= 180 mm
H14 X =3 175 mm
] 120 mm
PIEB AL 3.3mQ
rE 12.0 Ah
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Table 3 Test conditions of 2V spiral wound battery.
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Fig.7 Changes in output power of 2V spiral wound battery under cycle
endurance test conditions.
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Fig.8 Changes in internal resistance of 2V spiral wound battery under cycle
endurance test conditions.
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Fig.9 Overviews of positive current correctors of 2V spiral wound batteries after accelerated corrosion tests.
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Fig.10 Cross sectional views of corroded positive current collectors of 2V spiral wound batteries after accelerated corrosion tests.
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Fig.11 Comparison between powder-rolled and conventional battery.
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Fig.12 Comparison between powder-rolled and conventional battery.
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Fig.13 Comparison between powder-rolled and conventional battery.
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Fig.14 Model of cross-sections of electrodes for powder-rolled and

conventional battery.
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Table 4 Comparison of
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