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The development of positive electrode grids with reduced corrosion
deformation, which is the main mechanism restricting battery life, is a key
technology for improving VRLA batteries. Hitachi Research Laboratory,
Hitachi, Ltd. and Shin-Kobe Electric Machinery have worked together to
develop an advanced software package "ADSTEFAN" for improving lead-
acid battery design. Developed simulation technology with a three-
dimensional CAD has made it possible to optimise casting design of grids,
electrical properties and corrosion deformation in design phase of grids.
The advanced ADSTEFAN enables engineers to shorten the development
period to develop LL-W type VRLA batteries for the mitigation of power
output fluctuations of a wind power generation system.
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Fig.2 Vector expression in terms of current distributions analysis of grid
model a and b.
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Fig.3 Schematic drawing of inter-cell welding 3D-CAD model of strap (a)
and difference mesh (b).
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Fig.4 Strap temperature distribution for control data after 100 seconds.
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Fig.5 Strap temperature distribution for large joint part model after 100
seconds.
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Fig.6 Strap temperature distribution for joint part moved to lower position
after 100 seconds.
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Fig.7 Corrosion layer formation
distribution in terms of
temperature distribution.
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Fig.8 Forecast of corrosion
deformation and Mieses stress

distribution.
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Fig.9 Comparison of battery development periods between conventional
process and the process employing the developed CAE technology.
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