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Structure development of polyethylene film during the stretching
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Linear low density polyethylene (LLDPE) has high impact strength, tear strength and tensile strength.
However it has poor stretchability, compared with polypropylene which is widely used as an oriented film.
Therefore the purpose of our study is to improve stretchability of LLDPE film. High density polyethylene
(HDPE) and LDPE were blended to improve it, and furthermore the higher order structure development of
LLDPE films during the stretching was observed. In this study, stretchability means stretchable temperature
range. As a result, it was found that stretchability of HDPE and LDPE blended LLDPE was improved and its

spherulite size was small.
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Table 1 Physical characteristics of LLDPE samples

Samples Density(kg/m®) MFR(g/10min) Mw/Mn
LLOD 920 2.0 4.11
LLD+HD 924 1.9 6.84
LLO+LD 916 2.2 6.22
LLO+HD+LD 925 1.9 7.26
LL® 921 2.0 2.56
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Fig.1 Stress-stretchable temperature of LLDPE
samples
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Table.2 Stretchable temperature range and stretchable
temperature width of LLDPE samples

Table.5 Long period, crystallinity and thickness of
crystalline phase of LLDPE samples

Samples Stretchable Stre tchable
temperature range (°C) temperature width(°C)
LLD 84~108 24
LLD+HD 86~115 29
LLO+LD 81~108 27
LLO+HD+LD 86~116 30
LL® 95~115 20
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Fig.2 Integral ratio of melting component- melting

temperature of LLDPE samples

Table3 Melting temperature range and melting
temperature width of LLDPE samples

Melting temperature Melting te mperature

Samples range (°C) width (°C)
LLO 79~107 28
LLO-+HD 86~119 33
LLO+LD 82~106 24
LLQO+ HD+LD 89~119 30
LL® 91~112 21
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Fig.3 The results of light scattering of LLDPE sample

Table.4 The sizes of spherulite of LLDPE samples

Samples The sizes of spherulite (um)

LLO 31
LLO+HD 5.5
LLO+LD 4.2
LLO+HD+LD 4.2
LL® 54
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Fig4 Relative intensity- scattering angle of LLDPE
samples

Long .. Thickness of
Samples period(nm) Crystallinity(%) crystalline phase(nm)
LLO 20.1 36.3 7.3
LLO®+HD 26 40.5 10.5
LLO+LD 22.1 33.1 7.3
LLO+HD+LD 24.5 43.6 10.7
LL® 19.2 33.8 6.5
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