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Properties and Friction Coefficient of Coating Layer in
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Abstract

In the modern days, a galvannealed sheet steel (GA) instead of a cold rolled steel sheet has been widely used as an

alternative to extend the life of automotive body. Accordingly, the mechanical properties of GA for automobiles were
taken into account and studied by examining their variation with annealing temperature. To clarify the effect of surface
features on the mechanical and frictional properties of GA, the several tests such as nanoindentation, Vickers hardness
and nano scratch test were executed. The frictional characteristics of coating layers of GA were examined through nano
scratch test in this study. The friction coefficient of coating layers on the surface was obtained from the nano scratch. The
variation of friction coefficient versus velocity and pressure was taken into consideration in this paper. Hardness and

elastic modulus of coating layer were increased as increasing annealing temperature.
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Fig. 2 Scanning electron micrographs of coating layer of GA at various annealing temperatures
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Table 1 Properties of each phase in galvannealed coating layer
Phase Formula Wt%, Fe Melting Point(°C) Crystal Structure

n Zn 0~0.03 419.5 HCP

¢ FeZnu 6.0~6.2 530.0 Monoclinic

1) FeZn, 72~11.5 620.0 ~ 668.0 HCP

r FesZnu 20.5~28.0 668.0 ~ 780.0 BCC
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Fig. 3 X-ray diffraction patterns of Zn and Zn-Fe coating layers of GA at various annealing temperatures
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Table 2 Conditions for nanoindentation test

Conditions Value
Surface Approach Sensitivity 30%
Surface Approach Velocity 10nm/sec
Poisson’s Ratio of Specimen 0.3
Humidity 31% ~41%
Room Temperature 23.5C~24.5TC
Tip Berkovich Diamond




Anncaling Temperature 465 C Table 3 Experimental results of nano indentation
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Fig. 8 Schematic illustration of nano-scratch test

Table 4 Experimental Conditions for scratch test

Conditions Value
Surface Approach Sensitivity 30%
Surface Approach Velocity 10nm/sec
Allowable Drift Rate 0.15
Humidity 30~35%
Temperature 23.5°C
Scratch Distance 500um
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