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Prediction of Drawing Load in the Shape Drawing Process

T.K. Lee, C. J. Lee, S. K. Lee, B. M. Kim
(Received March 23, 2009)

Abstract

The prediction of drawing load is very important in the drawing process. However, it is not easy to calculate the
drawing load for the shape drawing process through a theoretical model because of a complex arbitrary final cross section
shape. The purpose of this study is to predict drawing load in shape drawing process. The cross section of product is
divided with small angle as much as similar with fan-shape. The drawing load of each section was calculated by
theoretical model of round to round drawing process. And the shape drawing load was determined by summation of
drawing load of each section. The effectiveness of the proposed method was verified through the FE analysis and shape
drawing experiment. It had a good agreement between proposed method, FE analysis and experiment within about 3%

errors.

Key Words : Shape Drawing, Drawing Load, Cross Sectional Method, FE Analysis
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(b) Hexagon from round
Fig. 5 Initial model and final shape of FE analysis

(a) Square from round

Table 3 Drawing load of FE analysis

Classification
Round—square

Round—hexagon

(11)

(b) Hexagon
Value
12.0
8.0
0.1
AISI 1020
100.0
Load(ton)
2.32
3.11

Fig. 4 Applied shape drawing processes
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Table 2 Calculated drawing load
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(a) Square
Table 1 Condition of shape drawing
Condition
Die angle( °)
Friction factor(m)
Material
Velocity(mm/sec)
H A2

o

]

Diameter(mm)
=4

Classification
Round — square
20%, 30%°] t}.

Round — hexagon

\ [+ Drawi

4

4
/
I+1— Initial sha
T+
=
[¢)

-

)

—_—

4314 S/W 21 DEFORM-3D & o] &

of .,

gk

g3tk

KX
AT AL ALz

Data Base %t

SRS

20094

=,

S| K| /M 18H M4Z

Table 2 o 7} <]

A=k

326 /et=m I3 e



o] gl ¥ A
<+— Material
- Die
— Die
holder
-.
Kl

Fig. 6 Equipment for drawing experiment

(b) Hexagon die
Fig. 7 Shape drawing dies

(a) Square die
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(b) Hexagon from round
Fig. 9 Drawing load
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Table 4 Comparison of drawing loads

N

Drawing Load(ton)

Classification

CSM FEA Experiment

Round — square 241 2.45

Round — hexagon 3.11 3.1
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