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Formability of deep drawing process for

L-shape cross section

Sang Jin Kin', Dae Ho Yang', Dae Gyo Seo™

* Graduate School of Sung Kyun Kwan Univ,

*% Sung Kyun Kwan Univ.
Abstract

Two kinds of blank shapes, optimum and square, are adopted to investigate formability.
Optimum blank shape is determined to construct an L-shape cup with uniform height and without
flange part. For this purpose, rigid-plastic FEM analysis is applied with backward tracing
technique. Maximum cup depth and strain distribution are measured experimentally for the
products of the two kinds of blank shapes, which are optimum and square. It is confirmed that
deeper cup without severe thickness reduction can be obtained from the optimum shape.

Key Word : L-shape section, optimum blank shape, rigid-plastic finite element method, strain

distribution
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Fig.1 Iustration of deep drawing process

(D) State 4

(C) State 3

(A) State 1 (B) State 2

Fig.2 Movement of marked element

Table 1. Input data

Frictional Plastic Strain Di il Thickn
rictiona . ] ie profile ickness
BHF coefficient hardenin
Kgh) coefficient 1c1e2 ening radius of sheet
(Kgf/mm") exponent
500 0.12 47.765 0.25 Smm 0.7mm
80
K R8 jo R5
RS
R20
A

(A) Cross section of the product (B) Front view of the product

Fig. 3 Geometry of deep drawn product. (mm)
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(A) H=30mm

(B) H=20mm

(C) H=10mm

(D) H=0mm

Fig.4 Calculation of blank shape for deep drawing process (H=30mm)

Fig.5 Calculated blank shape
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Fig. 6 Comparison of optimum and

square blank shape

Table 2. Height of each blank shape (Unit : mm)
Blank shape H=25mm H=30mm H=35mm
Optimum 25mm 30mm 35mm
Square 25mm 30mm Fracture

Fig. 7 Experimental result from optimum blank shape and
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square blank shape (H=30mm)
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Fig. 9 Experimental thickness strain

distribution (Square blank)
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Fig. 11 Thickness strain distribution
(C-Line)
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Fig. 8 Experimental thickness strain

distribution (Optimum blank)
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Fig. 10 Thikcness strain distribution
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Fig. 12 Thickness strain distribution
(A-Line)
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