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PIRAPA NATPUKKANA : STEEL ROD PUNCH/DIE SHEAR CUTTING.
THESIS ADVISOR : ASST. PROF. PUSIT MITSOMWANG, Ph.D.,

133 PP,

PUNCH/DIE SHEARING/STEEL ROD/SHEAR EDGE/TOOL DAMAGE/

NOTCHING TENIQUE

This research was carried out to study the shear cutting of JIS SCM 420 steel
rod which had a diameter of 4.48 mm. Shear cutting experiments and finite element
method (FEM) analysis were conducted to investigate the effect of punch/die clearance
and cutting tool damage on shear cutting result. Also, the notch shear cutting technique
for improving quality of sheared edge was proposed and investigated.

By varying the clearance, it was found that the small clearance caused high
maximum cutting load resistance and provided better sheared edge. Namely, the
rollover and burr were small. From the FEM results. it was known that the use of the
small clearance increased the maximum stress near the cutting edge and caused the steel
rod separation with small plastic deformation. This result in the occurrence of good
sheared edge. Moreover. using the small clearance, the steel rod tended to separate by
both simple shearing and secondary shearing modes. But, the steel rod was separated
by only simple shearing mode when using a certain large clearance.

This investigation of cutting tool which had been used at 50,000, 100,000 and
150,000 cycle times of cutting revealed that damage of upper die was similar, while the
damage of lower die increased with cycle times of cut. The shear cutting using the

damaged tools caused the large rollover and burr at the sheared edge



The study of the notch shear cutting showed that the technique improved the
quality of sheared edge, remarkably. Namely. the rollover did not occur. The
occurrence of the long burr from the steel rod surface decreased. The roundness of the
steel rod was kept. The simulation results revealed that the notch on the steel rod
reduced the plastic deformation during shearing. Consequently. the quality of sheared
edge was improved. Finally, it was found that the probability of the long burr

occurrence significantly decreased with increasing the depth of notch on the steel rod.
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