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Table 1 Conditions of protrusion forming.

Rotational speed N (rpm) 250 ~ 2000
Friction pressure Py (MPa) 30~ 180
Pushing depth of tool H (mm) 0.9
Upset pressure P, (MPa) Py
Upset time t (s) 1
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Fig.1 Shapes and dimensions of tool.

JwE X XA A A
S X O O A A -
%mw X O O A A
S0l x O O O A -
S x A O O A A
E%—x X X A VAN
ZéO 5(I)0 10100 15|00 20IOO

Rotational speed / rpm
Fig.2 Results of protrusion forming.
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Fig.3 Appearances of protrusion.
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Fig.6 Hardness distributions of protrusion.
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