5t g 3

$% & $® Vol 85 (1999) No. 1

Zk\%%f%é%ﬂt’f>%gﬁm*&xnﬁﬁ#fF\y'tf;,tfﬂio:l&lgfg.
tEFe-Zn > ZDRE

Y OFEEE* - OFEEY - AIE IEECT

Effect of Fe—Zn Upper Coating on Stone Chipping Resistance of Zinc Alloy Coated Steel Sheets

Hiroaki NAKANO, Masaaki URAl and Masatoshi TWAI

Synopsis

- The effect of Fe—15%Zn upper coating on stone chipping resistance of galvannealed steel sheet and Zn—Ni electroplated steel sheet was in-
vestigated by using gravelometer under the temperature of —20°C after three-coat painting (phosphate, electropaint, primer surfacer and top
coat) for automobile outer panel. (1) The plating/base-steel interface damage diameter by the stone chipping decreases largely by plating
Fe-Zn upper coating on zinc alloy coated steel sheets. On the other hand, the electropaint/phosphate interface damage diameter increases by
Fe—Zn upper coating. ( 2) P-ratio [Phosphophyllite/(Phosphophyllite+Hopeite)] of phosphate film of zinc alloy plated steel sheets increases

by Fe—Zn upper coating. The pecling resistance between electropaint and phosphate film against impact becomes low when P-ratio is high.

From these results, the reason why the peeling at plating/steel interface decreases when Fe—Zn upper coating is applied seems as follows:

Under the condition where Fe-Zn upper coating is applied to zinc alloy plated steel sheets, the peeling resistance at clectropaint/phosphate

interface is weaker than that at plating/steel interface, then the peeling occured at interface between electropaint and phosphate, which con-

sumes the kinetic energy of gravel, so peeling at plating/steel interface becomes small.

Key words : stone chipping; P-ratio; upper coating; galvannealed; Zn—Ni electroplated; electropaint and phosphate film.
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Fig. 1. Method to measure chipping damage diameter.
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(a) Without Fe-Zn upper coating
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(d) With Fe-Zn upper coating 4g/m?
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Fig. 2. Effect of Fe—Zn upper coating on the morphology
of chipping damage spot of galvannealed steel
sheets.
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Fig. 3. Effect of Fe-Zn upper coating weight on plating/
steel interface damage diameter by chipping.
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Fig. 4. Effect of Fe-Zn upper coating weight on elec-
tropaint/phosphate interface damage diameter by
chipping.
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Fig. 5. Effect of Fe-Zn upper coating weight on total dam-

age diameter by chipping.
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Fig. 6. Effect of phosphating on plating/steel interface

damage diameter by chipping of galvannealed steel
sheets.
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Fig. 7. Effect of phosphating on electropaint/plating inter-
face damage diameter by chipping of galvannealed
steel sheets.
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Fig. 8. Effect of Fe—Zn upper coating on the morphology
of phosphate crystals of galvannealed steel sheets.
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Fig. 9. Relationship between Fe—Zn upper coating weight
and P ratio of phosphate coating.
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Fig. 10. Relationship between P ratio of phosphate coating
and chipping damage diameter.
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Fig. 11. Effect of Zn flash coating on the morphology of phosphate crystals of cold rolled steel sheets.
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Fig. 13. Effect of P ratio on electropaint/phosphate inter-

face peeling area by Du-pont impact of Zn flash
coated steel sheet.
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