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Abstract

Various parameters are involved in the frictional behavior of steel sheet during stamping. We performed various tests in order

to investigate the influence of tool surface texture directionality upon the resulting friction in sheet forming processes. Four

different tools were manufactured which gave us a range of roughness for both parallel and transverse texture directions. Each

of the tools was examined in flat type friction tests under identical test conditions. The tool with the transverse surface texture

produces significantly lower levels of friction than the tool with parallel texture direction. Considering the lubrication

mechanism associated with transverse texture, one can imagine the lubricant being constantly supplied from the reservoir of

the micro valley to the point of contact and hence producing the lower levels of friction seen.
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Fig. 1 Flat type tester for friction test

!

Sliding
Direction

Fig. 2 Geometry of tool for friction test and sliding
direction
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Fig. 3 How to fix grinding specimens that provide the
same grinding conditions with different texture

directions
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Fig. 4 Surface roughness of the tool for each measuring
direction. (a) Parallel direction of grinding (b)

Transverse direction of grinding
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Tool roughness and texture directionality
and surface texture directionality (with low

Fig. 6 Friction coefficient with respect to tool roughness
viscosity lubricant)
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Fig. 7 Friction coefficient with respect to tool roughness
and surface texture directionality (with medium

viscosity lubricant)
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Fig. 8 Schematic diagram of transverse texture

lubrication mechanism
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Fig. 9 Schematic diagram of micro valleys lubricant
reservoirs and real contact area
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Fig. 10 Variation in friction coefficient over number of

tests (Ra : 0.225/m, Transverse direction)

Fig. 11 Photography of tool surface after 97 test (Ra :
0.225pm, Transverse direction)
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