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ABSTRACT: The effects of uniaxial drawing ¢onditions on the molecular orientation of poly
(ethylene 2,6-naphthalate) (PEN) are investigated. Birefringence measurements show that
the orientation is significantly enhanced at high draw ratio, low drawing temperature, and
fast drawing speed. The characteristics of orlentation examined by FTIR-ATR dichroism
method represent almost same results. Amorphous orientation function increases with draw-
ing rate at 120 C, but it decreases with drawing rate at 141 °C. These behaviors can be ex-
plained with the relation between crystallization and chain relaxation rates. It is observed that
the orientation of PEN film is accompanied by significant alignment of the naphthalene rings
of PEN parallel to the film surface.
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Table 1. Uniaxial Drawing Conditions of PEN
Films

drawing temperature  drawing speed

(c) (mm/sec) draw ratio
120 2

127 8 igg
134 32 « 4'5
141 128 ’
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Figure 1. Birefringence as a function of draw ratio at
120 C and various drawing rates.
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Figure 2. Birefringence as a function of draw ratio at
various drawing temperatures (drawing rate:32
mm/s).
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Figure 3. Polarized IR spectra of 2.5 times drawn
PEN at 120 C.
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Figure 4. Dichroic ratio as a function of draw ratio at
120 °C and various drawing rates.
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Figure 5. Dichroic ratio as a function of draw ratio at
various drawing temperatures (drawing rate : 32 mm/s).
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Figure 6. Amorphous orientation function as a func
tion of draw ratio at 120 C and various drawing rates.
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Figure 7. Amorphous orientation function as a func-
tion of draw ratio at 141 'C and various drawing rates.
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Figure 8. Crystallinity as a furction of draw ratio at
120 °C and various drawing rates.
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Figure 9. Crystallinity as a function of draw ratio at
141 € and various drawing rates.
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Figure 10. Wide angle X-ray diffractogram of 4.5
times drawn PEN at various drawing temperatures
(from bottom to top; 120, 127, 134, 141 C).
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Figure 11. Crystallinity versus average refractive
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