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The Shrinkability of Low Density Polyethylene Blown Film

Toru Matsuoka
Yoichi Ikariya
Hajime kiyota

Toshiharu Takagi

Low density polyethylene blown film has good shrinkability within the range of 100-130°C. It is assumed

that such a shrinkability is caused by orientation of molecules in the amorphous parts produced by stretching

at film processing.

Here a quantitative relation between shrinkability and processing conditions of low density polyethylene

blown films (M]=0.25-1.11, density=0.919-0.923) were studied and the following equation between shrinkable

percent, S, and stretching ratio, R, was settled for blown film as well as for cold stretching film.

log (100-S) =a log R+b

where a and b are constants which depend on the resin grade. Moreover, another equation was settled as

to shrinkable percent and shrinkable stress, ¢ on blown film.

log 6=a’ log (100-S) +b’

where a’ and b’ are constants which depend on the resin grade.
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Sample- A $5EE= 0.923g/ml., MI=0.25g/10min.
Sample-B  #F=0.9193g/ml, MI=0.29g/10min.
¥ =0.9193g/ml, MI=0.69g/10min.
Sample-D  ##J&= 0.9210g/ml., MI=0.84g/10min.
Sample-E  #&= 0.9198g/ml,, MI=0.93g/10min.
Sample-F % &= 0.9191g/ml. MI=1.11g/10min.
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Table 1 Blown-film processing condition.
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__ resin temp. _ 140C o
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Fig. 1 The relation between dS/d Tand T,
S=shrinkage %
T=absolute temperature
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Fig. 2 The relation between shrink stress and shrink time on chart graph.
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t="{film thickness

Fig- 3 The relation between MD shrinkage, Sm and
MD stretching ratio, Sample-A Film
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Fig. 5 relation between area shrinkage, Ss and
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Fig. 6 The relation between area shrinkage and
(1/t) x (BR), (quoted from Fig-3)
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Ss=area shrinkage, %
BR =blow up ratio
d=die gap
t="film thickness
Fig. 7 The relation between Area shrinkage and
(1/t) Sample-A film (quoted From Fig-5)
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Sm=MD shrinkage, %
t=Film thickness.
BR=blow up ratio.
Fig. 8 The relation between (100-Sm) and (1/1)
x (BR){from reference (1),
—o—A density=0.921g/ml. MI=3.0g/10min.
—a—B density=0.924g/ml. MI=5.0g/10min.
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Sg=area shrinkage. %
t="film thickness.
BR =blow up ratio.
Fig. 3 The relation between (100-Ss) and (1/t)
from referance(1).

—o—A density=0.921g/ml, MI=3.0g/10mln.
—~—B density=0.924g/ml, MI=5.0g/10min.
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Fig. 10 The relation between shrinkage and stretching
ratio of cold stretching film.({rom referance
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Fig. 12 The relation between area shrinkage and MI.
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Table 2 A1* Ac, By, Bc of Sample film A~F.

A B C | D ‘ E | F

Ar | —3.04) —2.49] —3.83 —2.96/ —2.95/ —3.34

Ac | —1.65 —1.46| —1.79] —1.35] —1.43/—1.625
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