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The Effect of Deformation Conditions on the Occurrence of Fluting at 3-pieces Can Body Making
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The continuously annealed tinplate with low carbon chemistry often exhibits the “fluting” trouble which is associated
with stretcher strain defect, when it is roll-formed for making a 3-pieces can body. For preventing the occurrence of
fluting, the influence of the forming conditions is focused in this study, leading to following results. The “flexor
treatment” just prior to roll forming, recognized as effective for solving the problem, is attributable to the reduction of
both the vield point elongation and yield strength in the tinplate. Furthermore, the tendency of the fluting occurrence
can be drastically decreased by employing high speed or low temperature roll-forming condition. A greater number of
stretcher strain pattern on the deformed sheet is introduced by the high speed or low temperature deformation. This,
in turn, suppresses clear recognition of the stretcher strain pattern preferably.

roll-forming ; fluting ; stretcher strain; Liiders band; deformation speed; deformation temperature ;
velocity ; yield elongation.
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Table 1. Chemical composition of steels tested.(mass%)

C Mn Al total -N Noas AIN

0.041 0.24 0.037 0.0099 0.0005

Table 2. Aging treatment condition and mechanical
properties of steels tested.

AginE treatment condition YS/MPa Y-El/%
210 X 30min 433 7.8
Feeding rolis
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Table 3. Mechanical properties of specimen passed
through the flexor and temper rolled.

TR/ % YS /MPa Y-El/%
0 445 7.8
0.5 430 6.2
1.0 420 4.6
1.5 395 1.6
As passed through the flexor 402 3.5
Press with spring
””” Feeding roli
- upper:75mm ¢
Specimen L lower:20mm ¢
Entry table Bending wedge
V-belt

Driving motor

Fig. 2. Schematic illustration of the device for the
simulation of 3-pieces can body making.

Flexor

Bending wedge

Bending and re-bending Bending § Formed can body

Fig. 1. Schematic illustration of the device for 3-pieces can body maker.
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Fig. 3. Effect of aging after leveling treatment with
the flexor on mechanical properties.

imen passed through the flexor

Fig. 4. Effect of flexor on the appearance of speci-
men after roll forming test.
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Fig. 5. Effect of deformation rate on the appear-
ance of bend-mark on the steel as baked.
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Fig. 6. Effect of deformation rate on the appear-

ance of the bend-mark.
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Fig. 7. Effect of deformation on the appearance of
bend-mark.
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Fig. 8. Effect of strain rate on the appearance of
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(sheet thickness, 0.21mm ; punch diameter,
33mme ; blanking diameter, 68mmd ; draw-
ing ratio, 2.06)
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Fig. 9. Effects of strain rate on Luders band veloc-
ity and yield elongation.
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Fig. 10. Effects of testing temperature on Luders
band velocity and yield elongation.
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Fig. 11. Effects of strain rate and testing tempera-
ture on dencity of Luders band.
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