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Combined Process of Ironing and Redrawing
in Progressive Drawing
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Abstract
In deep drawing of sheet metal, there are many cases in which the uniform and thin wall thickness

of the drawn products is more important than the bottom thickness.

In this case, we can not easily

get the deep drawn products with the uniform and precise wall thickness by only drawing process.
Therefore in general the manufacturing processes which both the drawing and the ironing process are

proceeded sequentially are used.

But this method has the disadvantages of a cost-up, decrease of

productivity and degradation of quality, because the ironing process is added after the drawing process.
In this study, in order to improve those problems and to enhance the effect of deep drawing, the

combined process of redrawing and ironing for multistep drawing of cylindrical cups is used.

In this

experiment, we considered the characteristics of the combined process such as the relation between the
drawing and ironing rates, the drawing limits and the forces needed for operations. The suggested
force prediction shows that it can successfully represent experimental results.
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Table 1 Drawing rate for various blank materials

. First Drawing | Redrawing
Materials
Rate Rate

Steel 0.55 ~ 0.60 0.75 ~ 0.80
Stainless Steel| 0.50 ~ 0.55 0.80 ~ 0.85
Brass 0.50 ~ 0.55 0.75 ~ 0.80
Copper 0.55 ~ 0.60 0.70 ~ 0.80
Aluminum 0.53 ~ 0.60 0.75 ~ 0.85
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Fig. 4 Process parameters of redrawing
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Fig. 5 Experimental equipment for redrawing with
ironing
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(a) First drawing die

(b) Dies and punches

Fig. 7 Drawing dies and punches
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Table 2 Material properties of brass
. . Tensile . Coefficient
Material Tl(l;;l;ﬂess He(l;{d\r;gss %r;f‘ll\esen Strength Elor(xogA)a)txon of Work
(kgt/mm) Hardening
C2680R-O 04 81.9 12. 3 336 54 0.55
Table 3 Drawing ratio and drawing forces
M Di.eInner Punch Drawing Drawing | Calibration 1000 Troming rotes (%)
Diameter | Diameter | Diameter . Forces | Coefficient 800 D
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(on) (mm) (mm) (kgf) N < 70 —a—10
3 158 150 153 m7 054 D o —a-30
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Table 4 Forces and calibration coefficients on the combined process of redrawing
and ironing
Ironing Die inner Punch Ironm%—ol}sgsrawmg Calibration Drawing
Rates Diameter Diameter Coefficient Depth
(%) (nm) () Experiment | Calculation (@ (um)
0 12.80 12.00 433.7 506 0.85 9.3
10 12.80 12.08 613.9 557 1.10 10.2
20 12.80 12.16 723.6 607.6 1.18 11.6
30 12.80 12.24 802.3 658.6 1.21 13.4
40 12.80 12.32 897.7 708.9 1.26 16.1
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(b) Strip layout

Fig. 14 Strip layout of can terminal for deep

drawing

Fig. 16 Product of can terminal
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