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Effects of Heat Seal Temperature, Peel Temperature and Peel Speed on Peel Strength of
Poly(Ethylene Terephthalate) Film Laminated Electrolytically Chromium Coated Steel

Fumiko TERAUCHI, Yoshiki SAKAMOTO, Norimasa MAIDA,
Atsuo TANAKA and Shunichi MORITA

Synopsis

: We investigated the adhesion between electrolytically chromium coated steel (ECCS) and poly(ethylene terephthalate)(PET) film by T-peel

test. The ECCS and the PET film were heat sealed at a temperature between 80°C and 300°C, and then the peel strength was measured at a

peel temperature of 20°C and a peel speed of 200 mm/min. The peel strength increased with increasing heat seal temperature up to 200°C,

and then it slightly decreased with increasing heat seal temperature above 200°C because the molecular weight of the PET film decreased

with the degradation of PET in this temperature range. Secondly, the peel strength of the sample heat sealed at 300°C was measured at a peel

temperature between —30°C and 100°C and a peel speed between 1 mm/min and 1000 mm/min. The peel strength depended on the peel tem-

perature and speed and then it was brought into the time-temperature superposition principle. The master curve obtained from the principle

showed that the peel strength was large under the conditions of low temperature and high speed and it was small under the conditions of high

temperature and low speed.
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Fig. 1. Effect of heat seal temperature on peel strength.
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Fig. 2. Schematic diagram of the failure forms.
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Fig. 3. SEM micrographs of the fracture surfaces after

peeling off at a peel temperature of 20°C and a peel
speed of 200 mm/min for the samples heat sealed
at (a) 80°C, (b) 100°C, (c) 200°C, (d) 220°C and
(e) 300°C.
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Fig. 4. Effect of heat seal temperature on molecular weight
of the PET film.
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Fig. 5. Effects of peel speed and temperature on peel
strength of the samples heat sealed at 300°C.
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Fig. 6. SEM micrographs of the fracture surfaces after
peeling off at the peel temperatures of (a) 24°C and
(b) 75°C and the peel speed of 100 mm/min for the
samples heat sealed at 300°C.
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Fig. 7. High-powered SEM micrographs of the fracture
surfaces after peeling off at the peel temperatures
of (a) 24°C and (b) 75°C and the peel speed of 100
mm/min for the samples heat sealed at 300°C.

7IZRIGETRIE L - HEER TPET 7 4 L 4K E AR
LTWEWEFIZ DN TEGETHEE L -SEMI& %2R T,
24°C (a) B LV 75°C (b) DWFHOREHI DT LRI
K H5TPET 7 « LABERL T 54, 24°C (a) & 75°C
(b) TREENREL S TWEIEADN S, ZDIREITF]
MBI > TERE-STED, 24°CLLT DMK T Fig. 7

41

— 8 L
(=]
S 6f + .
)
< 5| v ® 100°C |
= o 90°C
€ 4t & A 75C
g ®m 50°C
£ 31 o v 2°C |
T ol ® 0°C |
B L4 + -20°C
. 1t x =30°C 4
-3 -1 1 3 5 7
LogV * ay
Fig. 8. Master relation for peel strength against peel speed
reduced to 50°C.
4 T T T T T T
3 -
2 [
® 56.6 kl/mol
s
g0 ‘
1t 1
-2 131.4 k¥/mol
3} ]
4 T2% 30 34 38 42
10%T K]
Fig. 9. Relation between shift factor arand 1/T.

(@) RIFFERRDOZRENFED & N zhd, 50°C LA ETIidFig. 7
(b) DESIZ24°CLLFDIFA L 138K Bis - -IRENRD
Shi, ZOFEMIPETOH 7 B EEBLTED, ¥
F ZHEMIRIE (T,, #978°C) {Z3EV250°C TIZPET 7 1 L 4
OGS I s a T3y VEHEEREGBL CWELHE
26N b, TOEFHOERIZL D FIEEEEH 24°CLLT O
EDELS0CH D EDTIREE AT LIZEE R
ENB, ¥, BB CHIE U 2 HEE X 20k U TR
SREOERADEAEZ . BB ORI X 1350°C &
HUEREIZT 5 LEEMIZIN-> TENETABE T D
TX, Fig 8 IZATEIBIADT AL - —THGE6N
7=, 727 L, Fig. 8 DEEO V 1Zr 02~y FEE, a, &
BBEOREBRK (77708 —-) THDH, ZOVA
4 —H—TXDECCS & PET 7 4 )b & DFEREYI O F| H ok X
KB E I ERIC a BIEE REL, EiRE 2RI %
BIFENXL BB DN S, B TR EEEANZH
WA, A AIOREMERNRIZ & 0 IR X 123 LT
B R SR AR T 5 EEAZ LN S, 300°C TIHEEL
7B CIEHEEMPET 7 4 L 2 DEEIEIZ L > THL T
WA AE L, PET 7 4 U A OREEFMEIZ & 0 FdEsE X

2L O RERFERER LTS L EA L NS KRIC,

a, #RIEEEE (WHEE, T) OFRIZHLTT L =7 2
Fu .y b$ 5 & Fig. 9 ISR T & D IZ50°CHHEDRE (8
55°C) 2 RXHET 3 2A0EEMSFBONL, £/2, ThE
OEHOEE L DEEL 7L ¥ - &K D&, 50°0CLL

541 I




- 502

$% & 48 Vol. 85 (1999) No. 7

T

T
10 100°C

8 . 5'
24 75°C

E 7F 3m s0C ;4 J

=] 6L 4v 20

e 58 o0cC 1

- 5t

% 4f

S

=3 3+

w

3 27

o

1 VAIIIIK L 4 n aal L " il

10° 10! 10% 10°

Peel speed [ mm/min |

Fig. 10. Effects of peel speed and temperature on peel
strength of the samples heat sealed at 200°C.
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Fig. 11. SEM micrographs of the fracture surfaces after
peeling off at the peel temperatures of (a) 20°C
and (b) 75°C and the peel speed of 100 mm/min
for the samples heat sealed at 200°C.
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