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Synopsis :

Kawasaki Steel has developed a steel suitable for three-piece beverage cans whose
bodies are expanded after welding. The reasons why the conventional steel cannot be
applied to the same use are, as follows: (1) When a welded body is expanded, it shrinks
in the direction of the can height, except the less formable welded portion, which
becomes in a convex shape and may hurt the body when it is curled and seamed with a
can top lid. This is caused by a high r-value in the peripheral direction of the can body.
(2) Stretcher strain is generated and causes poor surface appearance. This is caused by
the strain aging effect. (3) When a can is made from the extreme edge portion of a steel
sheet, necking may occur at the welded portion of the can. This is caused by a low
elongation and a decrease in thickness at the extreme edges of the steel sheet.
Kawasaki Steel has solved these problems of (1) to (3) respectively by the
countermeasures, which are, as follows: (1) In order to decrease the r-value in the
peripheral direction of the can body, the concentration of carbon is increased. (2) In
order to reduce the strain aging effect, an over-aging treatment with a batch annealing
furnace is applied. (3) In order to increase the elongation, a continuous annealing at a
temperature of about 750, C is applied. And Kawasaki Steel has decreased the crown of

the hot rolled strip, the raw material of a tin mill product, in order to avoid the decrease



in thickness at the extreme edges of steel sheets.
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Synopsis:

Kawasaki Steel has developed a steel suitable for three-piece beverage cans whose bodies are expanded after welding.
The reasons why the conventional steel cannot be applied to the same use are, as follows: (1) When a welded body is
expanded, it shrinks in the direction of the can height, except the less formable welded portion, which becomes inacon-
vex shape and may hurt the body when it is curled and seamed with a can top lid. This is caused by a high r-value in the
peripheral direction of the can body. (2) Stretcher strain is generated and causes poor surface appearance. This is caused
by the strain aging effect. (3) When a can is made from the extreme edge portion of a steel sheet, necking may occur at
the welded portion of the can. This is caused by a low elongation and a decrease in thickness at the extreme edges of the
steel sheet. Kawasaki Steel has solved these problems of (1) to (3} respectively by the countermeasures, which are, as fol-
lows: (1) In order to decrease the rvalue in the peripheral direction of the can body, the concentration of carbon is
increased. (2) In order to reduce the strain aging effect, an over-aging treatment with a batch annealing furnace is applied.
(3) In order to increase the elongation, a continuous annealing at a temperature of about 750°C is applied. And Kawasaki
Stee] has decreased the crown of the hot rolled strip, the raw material of a tin mill product, in order to avoid the decrease
in thickness at the extreme edges of steel sheets.
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Fig. 2 Manufacturing method of can body
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Low-C Al killed steel
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Hot rolling
Finishing delivery temp. (FDT) = 900°C
Finishing sheet thickness = 2 mm

Cold rulling
Sheet thickness = 0,22 min

Continuous annealing
{Ni plating)

#

Temper rolling
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Llectrolytic tinning
Total Sn = 0.9 g/m’
Metallic Cr - 8 mg/m”
Oxide Cr = 6§ mg/m”

LTS

Fig. 3 Manufacturing process of LTS
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PET film lamination
{double sided lamination)

Shitting

v

Body blank cutling

Roll forming and high-speed welding
(190 g welded can hody)

Drying by heat

'

Expand forming
Maximum expansion = 14%)

Fig. 4 Manufacturing process of welded can with expand forming
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Fig. 5 Hardness distribution in a vicinity of welding line
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Fig. 6 Effect of carbon content on the »value
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Table 1 Effect of annealing method on mechanical properties and quality after expand forming
Anncaling vl Shrink rato (%) Thickness
Run (temperature (°C)| Temper | Hardness rvaue EL | Y.EI G.S. ) ? | Stretcher "

N T grade | (R30T) | UV o L) | No.  [Teldm i | reduction
o CAL BAY g direction) ? ° ’ Wel(_lmg Wall ratio (%)
0.4) i point )

- . : Appearance
{1} 700 T4 61 0.66 31 7 12.6 0.5 1.0 (cleary 32
, - . Appearance .
{2} 700530 T3 58 0.70 32 3 12.4 0.6 1.1 (small) ! 28
{3} 700 550 T3 56 0.64 34 0 12.5 I 0.5 0.9 No i 11
4) 750 550 T25 55 0.68 ;38 ] 12.1 ‘ 0.6 1.0 Na i 5
(5} 700 T2 52 1.27 39 0 10.3 0.8 2.0 No 4
i i
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