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Biaxial stretchability and film thickness uniformity of polypropylene
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In recent years, polymer film is essential in our lives. Among them, polypropylene has good physical properties,
for example, tensile strength, thrust strength and transparency. Recently, it was found that the stretchability of
polypropylene (PP) is improved by blending a small amount of low modulus polypropylene (LMPP). The LMPP
is a low tacticity polypropylene. Generally, the stretching methods which can produce biaxial stretching PP films
are the simultaneous biaxial stretching and the sequential biaxial stretching. But there are a few researches that
reported the relationship between dynamics in a stretching process and physical properties. The purpose of this
research is to investigate the effect of blending LMPP, which has different characteristic of resin such as tacticity
and a molecular weight, on PP and to study the mechanism of the structure formation in a biaxial stretching
process. As a result, the blending of LMPP on PP could improve the film thickness uniformity and expand the

stretchable temperature width.
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Tablel Characteristic of resins

MFR Mw X 10° Mw/Mn

Sample Resin (@/10min]  [/mol] [ Tm[C]
F300SP i-PP 3 3.6 5.0 160
S901 LMPP 50 1.3 2.0 80
X901L LMPP 50 1.3 2.0 45
S400 LMPP 2000 0.4 2.0 75
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Fig.1 Standard deviation of thickness uniformity
and stretchable temperature
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Fig.2 Stress-total stretching ratio curves

33 EMBRICKIT 5 ZRIEEITE/L

SEM R DJEITRECZET H Z & THEfff
Doy R OB 2 HIE T 5, Fig.3, Fig.4 Iz
zhnEnY 7V A, AB O 163°CIZISIT 5 LA
O =Rt EITERZ L Z <9, MD 5 £ £ Tl Nx
PSEEAN L TD ZEfifC Ny 2SI L Nx Z B Wi,
JE AT AN X I EL A OHETT D % Nz 133 %, Bl
] D BBV JF AN R TSRS N3 DA A3 53 D2 B
F72. LMPP 7 L RY- 7L Th D AB I A
(\ZEE TD ZEHBRAAARE D R 7 JEAR 23 B S 4,
JEITROELE L/ NEL D 2 ENmhoTa,

1.54
_152
1.48 ——_—_——:f
\’
1.46 - — Nx
g 144 -~ Ny
S 142 N |-- Nz
1.4

wn

index|

e

t!
J

f
7
I'4

5
Total stretching ratio|-]
Fig.3 Refractive index and total stretching ratio in A
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Fig.4 Refractive index and total stretching ratio in B
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