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Variations of Biaxial Orientation of Polyester Film on Laminated Steel in the Laminating Process

Shunichi MoORITA, Hiroyuki IWASHITA, Atsuo TANAKA and Fumiko TERAUCHI

Synopsis : Polyester film laminated steel for can container will gradually replace lacquer coated steel sheet from environmental consideration and cost

reduction. The process is characterized by partial melting of the film on the steel surface during lamination by pressing the supplied films be-

tween both sides of heated steel and a couple of cooled rubber rolls.

At present, most of polyester films used for the can containers are biaxially oriented films and various characteristics of film laminated

steel for can use are strongly influenced by the degree of biaxial orientation of the laminated film.

Therefore, this report deals with the result of an experiment regarding variations of the degree of biaxial orientation with several polyester

films, and thermal analysis of these polyester films by means of Differential Scanning Calorimeter (DSC).

Finally, from these experiments, we found that it is possible to estimate the variation of the degree of biaxial orientation during lamination

by means of thermal analysis.
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Fig. 1. Laminating method of polyester film on ECCS.
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Fig. 2. Cross-section of polyester film laminated ECCS.
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Fig. 3. Example of X-ray diffraction pattern of laminated
polyester film.
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Fig. 4. Example of DSC pattern for specific heat and en-
thalpy based on 50°C of polyester film.
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Fig. 5. BO value before lamination and melting start point
of various polyester films.
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Fig. 6. Relationships between normalized BO value and L
value after CH,COOH dipping test and limiting
drawing ratio.
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Fig. 7. Variations of BO value for ECCS temperature in
laminating process.
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Fig. 8. Variations of normalized BO value of Eq. (1) for
ECCS temperature based on T, in laminating
process.
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Fig. 9. Variations of heat capacity of polyester films.
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Fig. 10. Variations of enthalpy based on 7, of polyester
films.
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Fig. 13. Comparison of normalized BO values between es-
timated and experimental.
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BO : peak intensity of (100) crystal plane by means of X-ray diffractome-
ter [eps]
BO,: BO value before lamination [cps]
¢, :heat capacity [3(g-K)]
h :enthalpy [J/g]
hs, : enthalpy based on 50°C [I/g]
h,,, : enthalpy based on T, Eq. (2) [V/g]
T :temperature [°C]
T, :melting point (=peak temperature measured by DSC) [°C]
T, : melting start temperature measured by DSC [°C]
T, :ECCS temperature before lamination [°C]
a : coefficient of Eq. (1) -]
B : coefficient of Eq. (1) [1/eC)
y :coefficient of Eq. (3) [3/(g-K)/°C]
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