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Shrinkability of High-pressure Polyethylene Films
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The shrinkability of polyethylene films depends upon the internal micro-structure and primarily relates to

the orientation of the molecule.

We examined the shrikage of the various stretched films at constant temperature, and found that one of

them showing different behavior.

examined the orientation of the molecule.

We measured their refractive indices and X-ray diffraction patterns, and

The results showed that the shrinkability of the film depended on the stretching ratio and temperature.

If the film is highly stretched, there is a temperature range in which the crystalline orientation almost

remains constant and only that of amorphous part changes.

When the film was treated at high temperature or it had little stretching ratio, it recovered to the initial

state, that is, random orientation.

The melting point and the maximum temperature of the region in which the crystalline orientation

remains constant will indicate the processability of the shrink film.
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Fig. 1 Change in refractive index at elongation
Sample A
o Refractive index of machine direction
- Refractive index of normal direction
x Refractive index of transverse direction
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Fig. 2 Change in refractive index at elongation
Sample B
o Refractive index of machine direction
< Refractive index of normal direction
x Refractive index of transverse direction
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Fig. 3 Change in refractive index at elongation
Sample C
o Refractive index of machine direction
. Refractive index of normal direction
x Refractive index of transverse direction
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Fig. 4 Correlation between elongation and shrink-

age

The temperature of oil bath is 110°C and

immersed time is 6 seconds.
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Fig. 5 Refractive index before shrinkage and
shrinking ratio
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x Sample A

AR B, BEC, »IU0RMADRIEMEDEIRTC,
JEITR & AR & ORCIEMBIRAEL D SLoH, Ik
R LB RIS L T b xR+, B, T
RLHERIA L FERAOTHICEIRL, IR O F
TWRNEHECIe D e ovh, MENELC S V£ 1MET
B
3—3  INKHIEEE & IfER

Fig. 6 QUIRFERIREE & IR OBIGRA R, © O FE
BRICH 7o, BRI —% T, BB A, RE B,
BRI CICRL, £hEh, 310%+13%, 200%-10%,
210% +10% DILHETH 5,

100’—‘

Shrinking ratio (%)
g

______

70 80 90 100 110 120
Temperature (C)

Fig. 6 Relation of shrinking ratio vs. temperature
of oil bath : immersed time is 6 seconds.
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Fig. T 300% streched Sample A were shrinked at
various temperatures.
The refractive index of shrinked samples
are plotted against oil bath temperature.
Immersed time is 6 seconds.
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Fig. 8 Correlation between shrinkage and A nmp
at temperature range between 75°C and
110°C.

Anup is the Difference of refractive index
of machine direction between before and
after shrinking.

Samples before shrinking had constant 300
% streching ratio.

Oil bath temperature is plotted in the
figure.
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Table 1 Change of orientation function

Sample A
Treatment fa fp f.

Elongation 0% 0.02 0.20 0.18
50 —0.30 —0.06 0.37

100 —-0.37 —-0.21 0.59

200 ~0.40 —0.32 0.73

300 —0.45 —0.36 0.81

Elongation and 0%~110°C  0.02 —0.10 0.07
Shrinkage 50 ~110 —-0.12 —0.09 0.27
100 ~110 —0.18 —0.18 0.36

200 ~110 —-0.32 —-0.26 0.58
300 ~110 —0.36 —0.42 0.78
Elongation and 3009~60°C  —0.41 —0.37 0.78

Shrinkage 300 ~ 70 —0.44 —-0.31 0.75
300 ~ 80 —0.41 -0.29 0.70
300 ~ 90 —0.42 —-0.32 0.74
300 ~100 —-0.41 -0.36 0.77

300 ~110 —0.36 —0.42 0.78
{, : Orientation function of a axis
fy, : Orientation function of b axis
f. : Orientation function of ¢ axis
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