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Lead Alloy Current-Collectors Manufactured by a Powder Rolling Process
and its Corrosion Behavior under Lead-Acid Battery Conditons
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The corrosion behavior of powder-rolled alloys has been investigated.
Gas-atomized lead-tin and lead-tin-calcium alloy powders employed as
raw materials for the powder rolling process. A dipping corrosion test of
square plain sheets of the alloys was performed in H2SO4 at 75°C. The
corrosion-elongation of the corroded sheet of a cast- rolled lead alloy
containing 1.5wt% tin with ca.0.2mm initial thickness was 25-30%,
whereas that of the corroded sheet of powder-rolled lead alloy
containing 1.5wt% tin with the same initial thickness was less than 5%
under the same corrosion test conditions. The cast-rolled sheet of lead
alloy containing 1.5wt% tin was severely distorted and was perforated
by the corrosion, but the corroded powder-rolled sheet of the 1.5wt% tin
lead alloy had uniform corrosion and enabled to maintain its square
plain sheet dimensions without distortion. The intergranular corrosion
and corrosion-elongation of the newly developed powder-rolled lead-tin
alloys were much suppressed as compared with that of the cast-rolled
lead-tin alloys.
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Fig.1 Schematic diagram of test powder roll machine for current collectors of

lead acid batteries.
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Fig.2 Test powder roll machine for current collectors of lead acid batteries.
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Fig.3 Cross sectional views of Pb-1.5wt%Sn alloy atomized powder.
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Fig.5 0.2mm thick specimen plane diagram for corrosion cycle test.
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Fig.6 Cross section of cylindrical test cell for corrosion cycle test.
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Fig.7 Programs of corrosion cycle test.
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Fig.9 Overviews of corroded specimens after corrosion test cycle 14.
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Table 1 Corrosion depths and elongation rates of various specimens for the corrosion cycle tests.
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Fig.10 Corrosion depth versus various Sn compositions of powder-
rolled Pb-Sn alloys after corrosion test cycle 14.
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Fig.11 Elongation rate versus various powder-rolled and cast-rolled
alloys after corrosion test cycle 14.
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Fig.13 Overviews of corroded specimens after corrosion test cycle 20.
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Fig.18 Surface morphologies of metallographically etched alloys of powder-
rolled and cast-rolled Pb-0.05wt%Ca-1.6wt%Sn after aging.
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Fig.17  Auger electron
spectroscopy of alloys of
powder- rolled and cast-rolled
Pb-0.05wt%Ca-1.6wt%Sn.
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Fig.19 Tensile strength versus time of aging at 80°C for alloys of powder-rolled
and cast-rolled Pb-0.05wt%Ca-1.6wt%Sn.
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