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Influence of Fe-P Flash Coating on Anti-powdering Property and
Friction Behavior of Galvannealed Steel Sheets

Akira YASUDA, Makoto ISOBE, Youichi ToBIYAMA and Koji YAMATO

Synopsis :

Both anti-powdering property and press-formability are the most important performances for the
galvannealed steel sheet to be processed into automobile body panels successfully. The press-formability
is to be strongly influenced by friction between the coating surface and the press-forming die. Because
these properties depend on the coating compositions, it is meaningful to discuss the mutual relationship be-
tween these performances either in production of the material or in press-forming. The increase in Fe
content of the coating deteriorated the anti-powdering property and decreased the friction resistance. The
formation of I phase at the interface of the coating and the substrate metal fatally affected the anti-
powdering property and the existence of { phase on the coating surface increased the friction resistance.
In a view point of the Fe content, therefore, the friction property is contrary to the anti-powdering
property. When the galvannealed steel sheet was electroplated with Fe-P alloy, the friction property was
remakably improved. The friction property did not influence the delamination of the coating by bending but
the amount of the coating peeling off at the shrinking flange in the cylindrical cup forming increased with
the decrease of the friction resistance. It is supposed that the decrease in friction resistance increases the
compression of material at the shrinking flange and that the compression enhances the delamination of the
coating.
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Table 1. Chemical composition of the substrate
steels (mass% ).

C Si Mn P S Al N Nb

0.13 0.03
<0.003 <0.015 "5 oy <0.015 <0.015 ~0.06

0.012
<0.008 25

Table 2. Mechanical properties of the materials
submitted to the experiment.

=

TS E!
(MPa) (%)
284~304 45~51

Ys
(MPa)
147~177

1.4~2.0

" Table 3. Coating conditions of Fe-P alloy.

Component salts Concentration (kg/m?)
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Fig. 1. Method of the drawing-out test.
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Fig. 2. Press-forming shape in the U-bend test
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Fig. 3. Influence of coating weight and Fe content
on anti-powdering property.
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Cross-sectional and surface appearance of the deformed coating by bending.
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Fig. 4. Influences of Fe content on friction

resistance in the drawing-out test.
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Photo. 3. Surface appearances of galvannealed steel sheets of different Fe content.
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Fig. 5. Effect of Fe-P alloy coating on friction
coefficients of galvannealed steel sheets.
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Fig. 9. Influence of friction coefficient on deform-
ing mode in the cylindorical cup forming test.

B. Cylindrical cup forming test
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The coating peeling off by the bending test and the cylindrical cup forming test.
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Fig. 11. Conceptual chart comparing deforming
modes of the material with different friction
coefficient at the shrinking flange.
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