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Abstract

The frictional characteristic of Zn-Ni electrogalvanized steel sheet was investigated by experi-
mental procedures. To clarify the effect of surface property on the frictional characteriatic of
Zn-Ni coated steel sheet, Micro-hardness test, SEM analysis and X-ray diffraction analysis were
carried out. Coefficients of friction for various stamping lubricant and Ni content in coated layer
were measured by a draw bead friction test. The results show that frictional characteristic is very
sensitive to Ni content of coated layer and depends on stamping lubricant. For Ni content less
than about 119, selection of proper lubricant is necessary to obtain low coefficient of friction in
Zn-Ni coated steel sheet such as in case of cold rolled steel sheet.
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Table 1 Mechanical properties of tested materials

Coating Alloy Thick- YP 78 EI(%) Rm- n-value
Material | weight content ness (kg/mm?) | (kg/mm?) over value

(g/m?) (Wt.%) (mm) 10.2% offset 50mm
EGN 37/40 Ni:@ 9.8 0.70 15.9 30.1 44.0 1.78 0.225
EGN 33/33 Ni:10.6 0.85 15.3 31.8 44.2 1.74 0.241
EGN 28/28 Ni:11.0 0.70 14.5 30.1 45.0 1.87 0.237
EGN 24/26 Ni:1l.6 0.75 14.8 29.5 47.1 1.98 0.241
EGN 30/28 Ni:13.0 0.82 29.7 40.8 34.0 1.36 0.200

EGN : Electrogalvanized Zn-Ni alloy coating
Al values are averaged according to
x = X0 +-2X (45" + X (90°)
- 4
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Table 2 Properties of lubricants
Lubricant Tvoe Viscosity Specific gravity Fire point
code P (40, cSt) (15%C/4°C) (C.0.C.C)
Washing &
1 rust-preventive 0.830 46
oil
Rust- ti
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Washing &
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. Rust-p:;;zentlve 0.908 176
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Fig. 2 Surface morphologies for Zn-Ni coated steel

sheets with various Ni contents
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Fig. 3 Surface roughness profiles for stripped (CR)

and coated steel sheets with various Ni con-
tents '
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Fig. 4 Effect of Ni content on micro vickers hardness
of Zn-Ni coated steel sheet
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Fig. 5 X-ray diffraction patterns for Zn-Ni coated
steel sheets with various Ni contents
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Fig. 7 Model showing an effect of Ni content on friction characteristics of Zn-Ni coated steel sheet
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