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Finite Element Analysis on effect of die clearance on

shear planes

in Fine Blanking

Yun Joo Kim', Tae Soo Kwak', Won Byong Bae”

ABSTRACT
A finite element analysis has been performed to investigate the effect of die clearance on

shear planes in the fine blanking of a part of automobile safety belt. For the analysis, S45C is

selected as an material, which is used in manufacturing the part of automobile safety belt, and

Cockeroft-Latham fracture criterion is applied. Effect of die clearance on die-roll width,

die-roll depth, burnish zone, and fracture zone has been concentrately investigated in the finite

element analysis.

From the analytical results, it has heen

plane increase with increasing die clearance.

found that die-roll width and depth of the shear

And the burnish zone decreases with increasing

die clearance, but the variation of fracture zone is opposite to that of burnish zone because the

increase in die clearance requires less fracture energy. Theoretical predictions are compared

with experimental results. There is a good agreement between theory and experiment.
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Fig. 2 Initial meshes for FE analysis

Table 1 Parameters used in FE
analysis
Parameter Value Unit
Punch speed(V) 1 mm/s
Friction factor(m) 0.1 -
>
PR | oo |
Die corner
radius( Ry) 04 mm
Element NO. 5000 EA
Step NO. 200 -
Stroke per step 0.025 mm

23 HM ma) x=ZH(ductile fracture criterion)
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Fig. 4 Variation of die-roll width
according to die clearance
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according to die clearance
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