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Abstract

A crack usually initiates at the discontinuous
section between punch head and punch body [1] after a
conventional punch has been operated in punching
process for a period of time. The crack propagation
defined specifically as fatigue fracture is a form of
cumulative damage caused by longitudinal stress wave
during each punching operation. To gain a longer
fatigue life, a suitable taper (shoulder) angle must be
included at the discontinuous section. It is shown by
numerical analysis that taper angle of punch head has
This
means that taper angle has the only effect on stress
concentration factor at punch shoulder. By modal
analysis, it is found that damping ratic of punch material
at its fundamental frequency of 11.65 kHz is equal to
0.001565. According to the calculation by making use of
Minor rule for punch fatigue lives at the taper angles of

5°10°,15°20°, 25°,



30°, 35° 40° and the punch material having ultimate
strengths of 2200, 2400, 2600, 2800 MPa, it is found

that the greatest fatigue life occurs at the taper angle of

15°,
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