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A study on frictional characteristics in galvannealed sheet steel
using one flat friction test

Sung Jin Jeon*, Jung Min Lee*, Sang Ju Kim** and Byung Min Kim”

ABSTRACT

As GA(Galvannealed sheet steel, GA) has good corrosion resxstance weldability and pamtabllnty as well as excellent
stamping formability it’s demand is rapidly increasing for automotive panel. But the layer of the Galvannealed sheet
steel is easy to have a coating layer such as powdering and flaking in the press process because it is composed of Fe-Zn
alloy. Therefore, the process condition is properly required to form the surtace treated sheet steel. The frictional
characteristics with dies are changed according to the annealing temperature, 505°C, 515C and 540°C during the
process. To obtain the frictional characteristics of GA sheet steel in this study, on flat friction test is conducted. The
friction coefficient is compared with the variation of pressure and velocity, viscosity of lubricant at the various

galvannealed temperatures.
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Table 1 Conditions of pressure in one flat friction test

Specimens Pressure Sliding speed
505 4MPa
515 20MPa 10 mm/sec
540 80MPa

Table 2 Conditions of sliding speed in one flat friction test

Specimens Pressure Shding speed
20 10 mm/
515 $0MPa mm/sec

30 mm/sec
540

Table 3 Conditions of lubricant in one flat friction test

Specimens Lubricant 1 Lubricant 2
505 Rust prevent oil Washing oil
515 (BW-90EG) (P-340N)
540 18.6¢st, 40C 2.9¢s1,40°C

N
> v
45 jmm . . F
specimen Die o /
35 [mm}|

Fig. 1(a) Schematic drawing of friction test }

N
20 [mm| Dic F
specimen
el
10 {mm]

Fig. 1(b) Schematic drawing of friction test 2

Table 4 Average surface roughness on GA sheet steel

Specimens 0 degree 90 degree
465 0.814m 0.739um
505 0.792¢m 0.722¢m
515 0.757um 0.714um
540 0.7124m 0.6931m
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Table 5 Experimental conditions for one flat friction test

Conditions Galvannealed sheet steel
Specimens 505 | 515 —{ 540
Sheet size(mm) 40*250

Sheet thickness(mm) 0.7

Die treating coating Cr-conditions

Fig. 2 Scanning electron micrograph of coatéd Jayer on
temperature variation of galvannealed sheet steel
on the surface

Fig. 3 Scanning electron micrograph of coated layer on
temperature variation of galvannealed sheet steel
in the thickness direction
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Fig. The comparison of the friction coefficient

according to the pressure variation
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Fig. 5 The comparison of the friction coefficient
according to the velocity variation
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