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Effects of Substrate Strength on Friction
Coefficient of Galvannealed Auto Steel Sheets
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Abstract: Friction coefficient of galvannealed steel sheets under different contact pressure was studied
by sliding test. The results show that, at the same deformation, the work-hardening of the low-
strength substrate is stronger than that of high-strength substrate; the friction coefficient of the high-
strength substrate galvannealed steel sheets is lower at the same contact pressure. Moreover, the fric-
tion coefficient of low-strength substrate galvanized steel sheets decreases from 0. 154 to 0. 136, and
the friction coefficient of high-strength substrate galvanized steel sheets decreases from 0. 140 to
0. 135, when the contact pressure increases, but at the higher contact pressure, the decrease extent of
friction coefficient is slow down. Furthermore, the effect of substrate strength on the friction coeffi-
cient using adhesion theory was investigated. The conclusions are as followings: friction coefficient is
decided by ¢ (mold and coating direct contact percentage of the total actual contact area) and substrate
surface micro-hardness; o and substrate surface micro-hardness are mainly determined by substrate
strength; the different substrate surface micro-hardness moves close to each other because of different
work-hardening as the contact pressure increases, contributing to a equality, and finally the effect of
substrate strength on friction coefficient of galvannealed steel sheets would be low.
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Fig.1 Schematic of friction coefficient measurement device
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Table 1

Mechanical properties of galvannealed steel sheets

Elongation
Lower yield Tensile Strain hardening Plastic
Steel grade Steel after fracture(original
strength/MPa  strength/MPa index strain ratio
gauge length:50mm) /%
270E-GA DDQ grade IF steel 155 284 49 0.29 1. 88
270F-GA EDDQ grade IF steel 153 278 49 0.29 2.09
440W-GA Universal grade HSLA steel 302 469 35 0. 20 1. 15
590R-GA High yield ratio grade HSLLA steel 375 630 26 0. 20 0. 60
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Table 2 Coating properties of galvannealed steel sheets

Thickness/ Mass/ Micro- Roughness/
Steel grade ‘
pm (gem ?) hardness pm
270E-GA 7.8 46 301.4 0.713
270F-GA 8.1 49.5 302.1 0.710
440W-GA 7.6 45 295.3 0.706
590R-GA 7.9 48 325.3 0.667
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Fig. 2 Surface morphologies of different typical substrate strength of galvannealed steel sheets
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Fig. 3 The effect of deformation on surface

micro-hardness of substrate
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Fig.4 The effect of contact pressure on

surface micro-hardness of coating

of galvannealed steel sheets
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Fig. 6 Surface wear morphology of different substrate strength of galvannealed steel sheets under different contact pressure
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