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The Mechanism of Wet Adhesion of the PET-laminated Steel Sheet

Takeshi SUZUKI, Hiroki IWASA and Masaaki YAMASHITA

Synopsis : In recent years the production of PET-film laminated steel sheets for can materials have been rapidly growing to replace lacquered cans be-

cause of an environmental concern. To use the film laminated steel cans for beverage and food usage, wet adhesion of the film is one of the

most important properties because the film delamination should be suppressed during retort treatments. In this paper, the delamination mech-

anisms have been studied by investigating the steel surfaces after the films are peeled off in the retort atmosphere, and two factors have been

found to suppress the delamination. Firstly, the cohesion failure of the PET film should be suppressed by reducing the thickness of an amor-

phous PET layer, which is formed on the steel substrate during heat lamination processes. Secondly, the interfacial failure between the film

and steel substrate should be suppressed by using adhesion-enhanced steel with appropriate surface finishing such as sufficient amount of

electrolytic chromium coating.
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Table 1. Coating weights of metallic Cr and Cr oxide on
TFS for laminating substrate.

metallic Cr Cr oxide
A 125mg, m? 14mg./m?
B 60mg. m? 4mg, ' m?
C Omg m? Omg.” m?
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Table 2. Laminated steel sheets (laminating conditions and
amorphous layer thickness).

No. laminating roll nip substrate BO amorphous layer
speed temp. thickness

a 33m/min 27mm 246C 250 8um

b 40m/min 17mm 236°C 250 5um

c 60m/min 10mm 217C 250 2.5um

Biaxially oriented
PET layer

Amorphous PET layer

substrate (TFS)

Fig. 1. Polarized microscope image of cross-section of
laminated PET film.

125°C X 25min
retort condition

Fig. 2. Test procedure for evaluation of WET adhesion.
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Fig. 3. Typical test piece after the WET adhesion test.

Table 3. Surface composition analyzed by XPS.

C

0

Cr

Fe

(%)

Peeled

White part

72.6

27.4

0.0

0.0

Area

Bright part

49.7

42.4

7.9

0.0

PET Film

69.5

30.5

0.0

0.0

TFS(A)

36.4

52.2
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Fig. 4. XPS Cls spectrum from. (A) White part of the peeled area, (B) bright part of the peeled area, (C) PET film and

(D) TFS (A).
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Fig. 5. WET adhesion test results of the laminated TFS (peeled length by cohesion failure and interfacial failure).
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Fig. 6. Effect of lamination temperature on the amount of
cohesion failure and interfacial failure in the
peeled area.
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Fig. 7. Thickness of residual PET film at the cohesion fail-
ure area on the substrate A.
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Fig. 8. Change of peeled length over retort treatment time.
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