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Investigation of Galling wear on stamping dies due to work with advances high
strength steel sheets
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Keywords Abstract
Sheet Metal forming In order to increase the strength of vehicles body as well as reduce the fuel consumption, usage of
Automotive structure Advanced High Strength Steels (AHSS) as raw materials for producing car body parts has been

Wear of the die
Adhesive wear
Galling

increased significantly in the automotive industries during the recent years. From the other aspect,
higher strength of these steel types in comparison to common deep drawing steels leads to higher
contact pressure on tools faces (dies) and work pieces (steel sheets). This issue has caused lower tool
life. Galling, as a state of adhesion corrosion, is one of the main reasons that increases the die
maintenance costs and tool scrap rate. In this study, the galling wear of Peugeot 405 door production die
has been investigated in which DC04 steel sheets are formed. Considering the international standard
tests for galling wear and professional metal forming software, galling resistance of common deep
drawing steels are compared with the advanced high strength steels. The effects of different parameters
including chemical composition of sheet, heat treatments and rolling process, blank holder pressure, and
hardness and roughness of die on galling wear are determined. At last, the proper solutions for
decreasing the wear of the die including changing the chemical composition of initial blank, coating the
forming tools, and changing blank holder pressure are proposed.
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Fig. 2 Results of metallography for each sample: (a) IF sample with
100X magnification (b) IF sample with 200X magnification (c) AHSS
sample with 100X magnification (d) AHSS sample with 200X
magnification
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Table 5 Composition of IF and AHSS sheets

Ni C Si Mn P S Cr Mo  diges

0.007 0.001 0.001 0.09 0.011 0.007 0.014 0.004 IF

0.02 002 0001 016 0.009 0.004 0.006 0.002 AHSS

Sn Al Co Cu Ti \% W gl

0.005 0.03 0.001 0.02 004 0002 0.02 IF

0.004 0.037 0.004 0.01 0.001 0002 0.01 AHSS
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12.7 £0.04 mm 12.7 £0.08 mm O ylad
12 mm 10 mm O £l )|

4-6 sec. 3-20 sec. Ced gzl e
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Table 3 Conditions required for G98 test
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Table 4 Specifications of IF and AHSS samples

e Cals ab 525 .
diged
HV (0.5 kgf) (mm) (R, um)
183.6 0.7 (0.81, 1.41) AHSS
144.4 0.7 (1.03, 1.44) IF
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Fig. 3 Setup for G98 Test
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Fig. 7 Results of galling wear on die
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