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Ink-Adhesion for Two-piece can (TULC) by Non-oriented Polyester Film Laminated
Steel Sheet

Kunihiro Yosuimura, Shin-ichi Tava

Synopsis : Polyester film laminated steel and aluminum sheets, which are applied for various kinds of cans,
have an advantage that inner and outer lacquer coating processes are omitted. Therefore, the use
of those sheets are significantly contributing to reducing CO, emissions and byproducts generated
during the inner lacquer curing process. In addition, these sheets especially for the beverage cans
developed by the Toyo Seikan Kaisha, LTD., so-called Toye ULtimate Can (TULC) which the biaxial
oriented polyester film (BO-PET) lamination is adopted, have good formability, corrosion resistance
and the film-ink adhesion of the outer wall of the cans.

Recently weight reduction has been required for the TULC cans more and more. So a new
material, which a non-oriented polyester film (NO-PET, so-called “Fine Cast Film" ) with a better
formability than the BO-PET film was laminated on, was developecl.

In this paper, we focused on the film-ink adhesion for the NO-PET laminated TULC can. The outer
film of the can has multiple layers and each layer has different compositions. If the can wall temper-
ature after forming becomes nearly Tg of PET, the film-ink adhesion deteriorates due to an increase
in the residual stress on the film after forming. As a result, it is found that it is necessary to control
the optimum range of can wall temperature after forming and to choose the suitable compositions

of each film layer in order to obtain a good film-ink adhesion.
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Table 1 The cross section composition of steel laminated with polyester film

A | B

C ‘ D

Sample No.
J200TULC

C350TULC

Top layer

Outer film PET/IA |

PET/IA+TiO2(5wt%)

PET/IA ‘ PET/IA+TiO2(5wt%)

(White film)

Under layer

PET/IA+TiO2A25w1%)

PET/IA+TIiO225w1t%

Steel

(Thickness) 0.24mm

0.18mm

Inner film

(Clear film) PET/IA

PET/IA

3rd forming

> (Redraw)

2nd forming

1st forn lIlg '
(
Redraw)

(Cupping)

Fig.1 The forming process of J200TULC

Table 2 The influence of 3rd forming condition on can
wall temperature of the upper side (J200TULC)

Condition of Can wall temperature of
o 3rd forming the upper side
No.
Punch Die Before forming | After forming
1 25C 45C
2 40°C 49°C
50C 35~401C
3 56°C 58T
4 70C 64°C
5 80~85C 75C
80°C 66~75C —
6 95~98C 79°C
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Table 3 The influence of 3rd forming condition on can
wall temperature of the upper side (C350TULC)

Condition of Can wall temperature of
N 3rd forming the upper side
No.
Punch Die Before forming | After forming
1 42T 60°C
2 55C 63T
50C 44~497C
3 T2 66°C
i 78C 67°C
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Fig.2 Model of evaluation method of ink adhesion
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Fig.3 The pictures after ink adhesion test
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Fig4 Relation between ratio of exfoliation and can
wall temperature (J200TULC)
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Fig.5 SEM images of the can wall after forming (J200TULC, 7mm from the upper side of can)
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Fig.7 SEM images of the can wall after forming (C350TULC, 7mm from the upper side of can)
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Fig.8 Change of the length of multiple film at heating (J200TULC)
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Fig.9 Change of the length of multiple film at heating (J200TULC, Temperature of can after forming: 64°C)
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Fig.10 Change of the length of multiple film at heating (Temperature of can after forming: 64°C)
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