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Abstract

The intrinsic failure of lead-acid battery in cycle life tests,in particular,at higher temperature is
believed to be due to positive grid crossion,which makes it difficult to keep both mechanical
and electrical integrity of the electrode.However,the interfacial corrosion layer,which grows
through test cycle simulating practical charge-discharge operations,might play more essential
role in nature via battery's internal electrical resistance.In this study,corrosion products in
positive plates,cured,formed or cycle-tested,were analyzed by using SEM,XRD, and EPMA and
their micro-scopic structure,chemical and crystalographical, was scrutinized,which strongly
suggested that grid's oxidative corrosion proceeds through a few steps,including both solid-and
liquid-phase reactions.Thicker corrosion layer after cycle test,which was identified as PbOy
(1<x<2),contained varied defects and inhomogeneities such as both vertical and holizontal
cracks and layered PbSO,.These results suggest that the growth of corrosion layer increases
interfacial or internal resistance rapidly,which is a major controlling factor for cycle life of

lead-acid battery.
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Cross section of positive grid/PAM interface
after curing, (a) Optical micrograph; (b) SEM
micrograph
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Fig.2 X-Ray powder diffraction pattern of corrosion

products in cured positive plate
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Fig.3 SEM micrographs of positive grid/PAM interface
after formation
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Fig.4 Xray powder diffraction pattern of corrosion

products in formed positive plate
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Fig.5 Micro-X-ray diffraction pattern of corrosion
products on positive grid after formation
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Fig.7  SEM micrographs of the corrosion layer of

positive plate after cycle life test
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Fig.8  EPMA analysis of PbOy and S/Pb in molar ratio
on positive grid/PAM interface after cycle life test
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Fig.9 Micro X-Ray diffraction pattern of the corrosion
layer of positive plate after cycle life test
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Fig.10 SEM micrographs of layered structure in the
corrosion products of positive grid/PAM interface
after cycle life test
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