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A Study on the Square Drawing for Sheet Metal
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Abstract

The five punch shape factors(y,//,) and the three blank shapes, square, octagon, h-uni(a blank

to get a uniform height cup) were adopted to obtain some experimental results in square cup

drawing. H-uni blank shape was determined by the slip-line field theory and octagonal blank was

cut in the corner according to the shape of h-uni blank. The punch shape factor(r,/{,) affected

sensitively drawabilities, With increase of punch shape factor, limiting drawing ratio was

decreased rapidly, however effective punch height, maximum punch load and thickness reduction

were increased.
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Fig. 3 Adopted blank shapes for square drawing
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Table 1 Experimental conditions

Press machine : 30 ton universal testing machine,
Oil-hydraulic pump and single-
acting rams.

Tool (mm)

Punch : Distance between opposite sides /, =
Profile radius . r,=3
rilri/h)=300.075),
5(0.125), 10(0.25)
15(0.375), 20, (0.5)

corner radius @

Die : Distance between opposite sides
=42
ra=3
r.=4, 6, 11, 16, 21

profile radius :
corner radius :

Lubricant : {on Die) Grease
Blank
Material | SS41 Mild Steel Sheet

Nominal thickness : (}.8mm,
Shape : H-uni, Square, octagon
Diagonal direction : 45’ to R.D
Determination of L.D.R(square) . B
The interval of square drawing ratio,

B(L/1L)=0.025
Trial number at each 5=3
L.D.R(square), B =4 at which the provability

of successful drawing is 50%

Blank-holding force=3x Siebel’s semitheoretical
value calculated by substituting g as
drawing ratio into the formula.

10+17C

Punch speed : 2mm/sec Temperature :

Table 2 Tensile properties of specimen

Tensile direction 0 45 90 A
b ve.
to R.D { v

Tensile strength ( . .

131.637 32.465 30.769 31.624
(kgf/mm?;

R-Value | 2.4 2.15 2.85 2.47
n-value | 0.213 0.221 0.254 0.23
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Fig. 4 Experimental apparatus for square drawing
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Fig. 5 Limiting drawing ratios versus punch shape
factors for three blank shapes
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Fig. 11 Example of drawn cups for three blank shapes
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