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A Study on the Prediction of Limit Drawing Ratio and
Forming Load in Redrawing of Sheet Metal

Jang-Ho Park and Dong-Yol Yang

Abstract

The study is concerned with the analysis of sheet metal for the prediction of limit drawing

ratio and forming load.

The direct redrawing process is analyzed by using an equilibrium approach and strain incre
ment theory both for non-workhardening material and for workhardening material. Comput-

ations are carried out numerically for the workhardening case. Limit drawing ratios are pre-

dicted for some chosen variables. The forming loads are also computed with respect to punch
travel. Then the predicted loads are compared with the experimental results.

For ordinary lubricated conditions, the comparison shows reasonable agreement between the
theory and experimental observation. It is also shown that limit drawing ratio can be increased
by using a greater die angle and proper lubrication significantly reduces the punch load.

Finally numerical results show that material of greater R-value and smaller strain-hardening

exponent () is better for direct redrawing of sheet metal.
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Fig. 6 Example of photogridded specimen taken
out during the redrawing process

Table 1 Material properties of sheet specimens

ultimate tensile

B & n

Material . :

Yield stress A
a2 | g | St | g/ R
Cold rolled steel sheet 24.2 32.5 | 588 0. 0092 | 0.247 | 1.29
Al sheet 5.4 8.5 i 15.2 0.0084 - 0.236 ] 0.64
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