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Formability of Sheet Metal in Noncircular Cup Drawing(D)
(for Rectangular Cross Section)
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ABSTRACT

The effects of punch and blank shapes in the rectangular cup drawing process are examined experimentally
to improve the formabilities.

For this purpose, three blank shapes which are h-bl, G-bl. and T-bl, and five punch shape factors
which are the ratios of two adjacent side lengths in rectangular cross section are adopted.

The constructing methods of the three blank shapes. are as follows.

The h-bl. is designed by slip-line theory, and the G-bl. is selected for the similar shape to the punch.

The T-bl. is obtained by the drawing method which is introduced in the technical references.

The five punch shape factors are selected for length/width=1, 125, 15, 175 and 2.

The experimental procedures are performed for all the above forming conditions to investigate and
compare the formabilities. ;

As a result, it is verified experimentally that the rectangular cups drawn by the h-bl. are more ideal
than those drawn by G-bl and T-bl.

They have not only higher limiting drawing ratio, more uniformity in drawn cup heights and more
ideal thickness distributions, but also need relatively less maximum drawing forces.

797|489 : Rectangular Cup Drawing(ZAt438 §4¥), Blank Design(22%34A), Slip Line
Theory(W] 113 A7} &), Limiting Drawing Ratio(%74d %)), Thickness Distribution
(FAEE)
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Simpilified slip line field for a quarter part
of rectangular punch

Fig.1

e 83 Ly > n o
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Fig.6 Comparison of three blank shapes
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Table 2 Experimental condition

Die profile radius - rd=3
Blank -
Material © Mild Steel Sheets
Nominal thickness : 0.8mm
Long side direction : 0° to RD
Shape - H-bl, T-bl, G-bl
Lubricant - (on Die) Grease

Punch speed : 2mm/sec

Press machine - 30 ton Universal Testing Machine,
Oil-hydraulic Pump and Single-acting rams.
Tool(rf. Dimension of mm)
Punch : LXWXr1(LengthX WidthX Corner Radius)
40X 40X 10, 50X 40X 10, 60X40X10, 70X40X10, 70X35X8.75
Clearance between punch and die : lmm

Blank-holding force=Siebel's semi-theoretical value
Temperature « 20°C




8
>
2L
o
s

&8 ¥eoh Ud, L9EE ©F FFAIY,
7 @7 7t s AAY @9 §A Fabete
Die AAW @< A £AE 7IgeA o
e ke hEo] A BFAFEIE
ZFA A, Cross Headd] FXT AN Q=N
48E ol

Aol BUx QUBFTE FFH, 74T
A 228 @9 AEoz g A2 ¥
Eol 7k 4¥E He to] Roez HoxA
|}

A A FigEe) 48 JigtE e, theo 93y
g2 ¥ Siebeldl ¥ FEHA 4

Pi=a{(B—1)?+b8} * o,(kg/mm®

B3 % (kg/mm?)

a
o
2

B

—D,: &7 24} AHB —
d:4%¥ He A

ma—
t - @
3]

@\ s

S

o171 ‘:L" |
/4/ /F?L;\\ﬁ‘ O = "”

: ®

J_‘" o

Fig.7 Experimental apparatus for rectangular
cup drawing

Table 3 Name list for experimental apparatus
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