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Generating Mechanism of PET-Hair at DI-Can Forming Process of Laminated Steel

Masahiro Ka, Shinichi Tava, Hidekazu ToMARU

Synopsis : On application of polyethylene terephthalate (PET) film laminated steel to Drawn and Ironing (DI)

process, in order to prevent from reduction in productivity, it is necessary to suppress a PET-hair
that we named, which is a thread scum generated by shaving or breaking the PET film during this
process. We previously reported the PET-hair was suppressible with a lower vield stress ol steel
substrate and a stronger adhesion between the PET film and the substrate. In this study, to
demonstrate mechanism of the PET-hair generation, we investigated relation between the [ilm
adhesion to the substrate and the film peeled-off length at the upper edge of formed can and found
a correlation between the two properties. The film peeled-off length considerably shortened when
the film peeled-off strength became more than 15N, resulting in the reduction in the PET hair
generation. Furthermore, in order to elucidate relation between the ironing process and the hair
generation, we also checked effects of ironing rate on the strain in the laminated film during the
process and could obtain as the following results;

An ironing rate of 10% provides a fracture strain in the film, however, no PET-hair generates if the
adhesion to the substrate is strong. In the case that the ironing rate is over 15%, the fracture of the
film can’ t be avoided even if the adhesion is strong enough, resulting in the PET-hair generation,

Keywords : beverage can; ironing; laminated steel; adhesion; environment.
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Table 1 The specification of substrate for laminated materials

Chemical composition/wt% Specification of the substrate
Yield Tensile Thickness
C Si Mn P S Nb Strength | Strength i
/MPa /MPa
0.001 | 0.010 | 0.170 [ 0.013 | 0.009 | 0.025 247 351 0.235
Table2 The specification of surface treatment
. Sur;face . Surface . Coating amount
reatmen —_—_m Pr|mar2y Secondary .
Ne /g/m (Cr”™) /mg/m
C ECCS Cr 1012 15
S Tin plate Sn :2.8
N Ni plate Ni :4.8
NS Ni-Sn alloy plate Ni-Sn:5.0
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Table3 The specification of polymer film for laminated materials

The specification of resin Thermal properties Mechanical properties (70°C)
Film Yield point Tensile El i Elastic
No. The kind of resin Tm/°C Te/°C |e/Mgom strength orﬁl °" modulus
a /MPa . MPa
R1 Inside | PET-IA copolymer (IV=0.9) 225 76 32 39 320 116
R2 Outside | PET-IA copolymer (White) 235 71 40 33 356 70

Table 4
(a) The drawing process (Cupping)

The condition of the can forming process
(b) The redraw and wall ironing process (Body maker)

ltem Tool condition Iltem Tool condition
Punch diameter /mm 91.0 Punch diameter /mm 66.0
Drawing ratio 1.54 Punch 55
Blank holder force /kN 25 Tool temperature/°C Redraw 30
Drawing speed /spm 60 Ironing Die 40
Drawing temperature /°C RT Speed /spm(single shot) 100
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Fig. 1 Model of 180 ° peeling test
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Fig. 2 Schematic view of Ironing process and PET-hair at can top edge
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Fig. 3 Field emission scanning electron microscope (FE-SEM)
micrographs and L value of after plating steel sheets
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Fig. 4 180° peel strength of each can forming process
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Fig. 7 FE-AES analysis chart [or substrate surface
alter 180° peeling test of can wall
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