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Evaluation of Frictional Laws through Analyzing a Friction-Sensitive Long-Pipe
Shrinking and Expanding Process
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Abstract

Frictional laws are criticized with emphasis on their application to bulk metal forming simulation in this
paper. Coulomb frictional law and constant shear frictional law are investigated in detail in terms of their
effect on metal forming process. A friction sensitive bulk metal forming process, a long-pipe simultaneously
shrinking and expanding process, is introduced and the problems of the constant shear frictional law are
revealed comparing the predictions obtained by the Coulomb frictional law and the constant shear frictional
law with the experiments. It is shown that the constant shear frictional law is improper in the case that the
normal stress varies very much from position to position and that the normal stress is low compared with flow
stress of the adjacent material. It is also shown that the Coulomb frictional constant is more or less affected by
the normal stress.
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Fig.4 A long-pipe simultaneously shrinking and
expanding process
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Friction factor, m
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Coefficient of Coulomb friction, u

Fig. 8 Variation of predicted nose length d with
friction
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