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Study on the Influence of Die Corner Radius for
Deep Drawing of Elliptical Product of Automobile

Y. M. Huh, D. H. Park and S. S. Kang

Abstract

The circles deform into various shape during deformation, the major and minor axes of which indicate
the direction of the major and minor principal strains. Likewise, the measured dimensions are used to
determine the major and minor principal strain magnitudes. This circular grid technique of measuring
strains can be used to diagnose the causes of necking and fracture in industrial practice and to
investigate whether these defects were caused by material property variation, changes in lubrication, or
incorrect press settings. In non-axisymmetric deep drawing, three modes of forming regimes are found:
draw, stretch, plane strain. The stretch mode for non-axisymmetric deep drawing could be defined when
the major and minor strains are positive. The draw mode could be defined when the major strain is
positive and minor strain is negative, and plane strain mode could be defined when the major strain is
positive and minor strain is zero. Through experiments the draw mode was shown on the wall and
flange are one of a drawn cup, while the plane strain and the stretch mode were on the punch head and
the punch comer area respectively. We observed that the punch load of elliptical deep drawing was
decreased according to increase of die comer radius and the thickness deformation of minor side was

more large than major side.
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Fig. 1 Tensile specimen

Table 1 Mechanical properties of SECD

Young's | Yield | Tensile Bl i
Direction | modulus | strength | strength or[lsa] ton
[GPa] | [MPa] | [MPa] °
0° 50.9 182 426 484
45° 54.5 200 433 41.4
90° 58.5 205 412 48.2
Average 54.6 195.7 423.7 46.0

Fig. 2 The shape of elliptical blank
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Fig. 11 cicula grid of major axis after deformation
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Fig. 13 Major and minor strain distribution after
the first drawing (Rp=6.4pm, Rd=6.4mm
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Fig. 14 Major and minor strain distribution after
the first drawing (Rp=6.4mm, Rd=11.2mm)
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Fig. 15 Major and minor strain distribution after
the first drawing (Rp=6.4mm, Rd=16mm)
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Fig. 19 Thickness strain of corner direction in first drawing
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Table 3 Total mean of thickness strain according to die
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