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Effect of Coating Weight of Electroplated Sheet Steels
on Quality Performances for Automotive Body Panels.
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Surface Treatment Dept., Research Institute of Industrial
.Science and Technology, P.O.Box 135, Pohang, 760-600 Korea

Abstract

Increasing demands of high corrosion resistant sheet steels for the automotive body panels have been leading to a
tendency toward heavier coatings of clectroplated sheet steels. The specimens were prepared from lab-scale
electroplating simulator with various coating weights of zinc, zinc-iron and zinc-nickel coated sheet steels and
evaluated in the light of the application for the automotive body panels. Corrosion resistances by sacrificial action
were improved with increasing coating weights for all electroplated sheet steels under survey, but blistering
resistances of pure zinc coated sheet steels were not as much. On the other hand, the adhesions of heavy alioy
coatings showed poor powdering performances by the external compressive or tensile forces.
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Table. 1 Coating weights, chemical compositions, mechanical properties and surface roughnesses of

the specimens.

Coating Coating Coating Mechanical Properties Roughnessi# m)
System Weight Composition
{g/m% (g/m32) Y. 8 T. S E1(%) Ra Rmax
17.3 18.5% (Fe) 20.1 30.9 39.2 0.62 6.24
Zn-Fe
(EZF) 35.7 19.0% (Fe} 19.5 30.6 38.1 0.62 6. 99
50.8 17.7% (Fe) 22.7 32.5 39.3 0.69 9.01
) 19.6 13.0% (NI 19.6 30,6 39.6 5.69 9.01
Zn-Ni
{(EZN) 47,9 12.9% (NI 22,8 32.5 39.2 0.69 8.49
62.7 13.5% (Ni) 21.4 30.6 37.5 0.71 8.76
18.9 - 20.9 31.0 39.1 0.68 7.72
Zn
(EG) 37.4 . 20,6 30.9 38.2 0.69 7.85
55.5 - 19.8 30.4 38.5 0.71 8. 37
75.0 - 18.7 30.4 40,1 0.71 8. 50
92.8 - 19.4 30.2 39.8 0.68 8,37
Substrate (Cold-Rolled;CR) i9.6 30.6 41.2 0.55 5.87
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Photo. 1 SEM morphologies of the surface of the specimens

(a) EZF, 17.3g/m?  (b) EZF, 50.7g/m?
(d) EZN, 47.9¢/m?  (e) EG , 18.9g/m?

(c) EZN, 19.6¢/m?
(f) EG, 55.5g/m?
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Photo. 2. SEM morphologies of the cross-sections of
EG samples (a) 17.3 g/m?, (b)55.5 g/m2,
{c) 92.8 g/m?
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Fig. 1 Variation of preferred orientations of zinc
coated layers with coating weights.
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Fig. 2 Effect of coating weight on the initiation time
of red rust during SST
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Fig. 3. Rust formation behaviors of Zn, Zn-Fe and Zn-Ni coated sheet steels during SST with

variation of coating weights.
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Fig. 4 Blister formation of electropainted panels
after 1,000hrs of SST and 50cycles of CCT
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Fig. 5 Perforation corrosion of electropatinted panels
after 1,000hrs of SST and 50cycles of CCT
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Photo 3 SEM morphologies of phosphate coatings on specimens
(a) EZF, 17.3g/m2 (b) EZF, 50.7g/m? (c} EZN, 19.6g/m?2 (d) EZN, 47, 9g/m2

(e)EG, 18.9¢/m? (f) EG, 55.5g/m?
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Fig. 6 Coating adhesions of unpainted and electropainted panels evaluated by powdering,
20% tensile peel-off and wet adhesion tests, relatively.
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Fig. 7 Effect of coating weights on the available
spot welding current ranges of the specimens.
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