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Effects of the Punch—nose Radii on the Stress State of Core Deformation Zone
in Shearing—extruding Trimming Technology

YUAN Qiu, DENG Ming, NING Guo-song, WEN Li
( Chongging University of technology, Chongqging 400054, China)

ABSTRACT: Objective To study the effects of key process parameters on the stress state of core deformation zone in
shearing—extruding trimming technology,so as to improve the quality of the parts. Methods The effects of punch—nose radii
on the stress state of core deformation zone were studied through theoretical analysis, numerical simulation as well as physi-
cal experiment. Results The results indicated that the punch—nose angle provided lateral and vertical extrusion to materials
of core deformation zone and placed it in a state of compression. Conclusion The compressive stress could prevent tear, re-
duce the forming surface damage and improve the forming quality.
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Fig. 1 Basic process of shearing—extruding trimming technology
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Fig. 2 Deformation model under external forces and the stress

state of one point in the core deformation zone
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Fig. 3 The mean stress distribution and the experiment results with a punch radius of 0. 02 mm
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Fig. 4 The mean stress distribution and the experiment results with a punch radius of 0. 1 mm
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Fig. 5 The mean stress distribution and the experiment results with a punch radius of 0.3 mm
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Fig. 6 The mean stress distribution and the experiment results with a punch radius of 0.5 mm
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Fig. 7 The relationship between punch radius and mean stress
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