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Synopsis :

Perforation corrosion mechanisms of zinc coated steel sheets in automotive bodies were
studied by field vehicle tests and several types of corrosion tests. Perforation corrosion
occurred at the uncoated portion in the lapped parts and proceeded in the following
order of period: galvanic protection of the coating, protection by corrosion products,
corrosion of steel substrate, and perforation. The rate of corrosion in each process
depended significantly on atmospheric exposure conditions and portions in the
automotive bodies. in environments which produce high corrosion rates, coating is
largely ineffective against perforation corrosion because galvanic protection and
protection by corrosion products cannot be maintained over the long term. Conversely,
coating is highly effective under atmospheric conditions which produce low corrosion
rates because galvanic protection and protection by corrosion products continue to
protect the steel substrate over an extended period. The authors suggested an index of a
magnification for corrosion resistance under each atmospheric condition. It may be

possible to estimate perforation corrosion life by using this index.

(c)JFE Steel Corporation, 2003
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Perforatoin corrosion mechanisms of zinc coated steel sheets in automotive bodies were studied by field vehicle tests and
several types of corrosion tests. Perforation corrosion occurred at the uncoated portion in the lapped parts and proceeded

in the following order of period: galvanic protection of the coating,

protection by corrosion products, corrosion of steel

substrate, and perforation. The rate of corroston in each process depended significantly on atmospheric exposure conditions
and portiens in the automotive bodies. In environments which produce high corrosion rates, coating is largely ineffective
against perforation corrosion because galvanic protection and protection by corrosion products cannot be maintained over

the long term.

Conversely, coating is highly effective under atmospheric conditions which produce low corrosion rates

because galvanic protection and protection by corrosion products continue to protect the steel substrate over an extended

period. The authors suggested an index of a

magnification for corrosion resistance under each atmospheric condition. It

may be possible to estimate perforation corrosion life by using this index.
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Fig.1 Maximum corrosion depth at door hem after field

test in Okinawa for 8 years
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Photo1 Cross section of door hem flange of Zn-Ni alloy
coated steel after field test for 8 years (Any signifi-

cant corrosion damage is not seen.)
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Comparison of corrosion behavior of Zn-Ni coated steels (ZulNi)
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Fig.4 Estimated corrosion behavior of Zn-Ni alloy coated
steel applied to door hem
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