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Abstract TE 1 32 45 J

This thesis aims at studying effects of change in distance and height of Vee-ring
on cutting force in fine blanking processes. Blank sheets considered in this work are
Aluminum AA1100-O and steel SAE4130 sheets with 4 and 5.19 mm thickness
respectively. Diameters of the blank sheets considered here are 16 and 113 mm. Four
Vee-ring distances, which are 2.5, 2.8, 3.0 and 3.5 mm. Have been investigated. Three
different heights of the Vee-ring, which are 0.4, 0.8 and 1.2 mm. Have also been
investigated. A finite element model has been develcped for the fine blanking process.
Axisymmetric analysis has been used. Punch, die, Vee-ring and counter punch have
been assumed to be rigid while the blank sheets have been assumed to be isotropic
and undergo plastic deformation. The effect of heat has been ignored. The analyses
have considered only the conditions where there is no lubricant. Form the analyses, it
has been found that the cutting forces obtained from the simulation are 11% higher than
that obtained from the experiments. This figure is an acceptable error in industries as it
is equivalent to only 1.11 safety factor. This model can, therefore, be used to simulate
the fine blanking process of aluminum sheet AA1100-O. In addition the model can be
used to investigate the effects of the distance and height of the Vee-ring on the cutting
force. It is found from the study that change of Vee-ring position causes slight change in

the cutting force.





