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A Study On the Structure and Mechanical Properties
of Polypropylene filament treated with Dry heat
treatment at Different draw ratio
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<Abstract>
The variety of crystalline structure and mechanical properties
of PP filament treated with dry heat treatment at different
draw ratio has been studied. Crystalline structure and
mechanical properties of annealed PP filament at different
draw ratio has been examined by XRD, UTM, and density
method. Heat treatment has been carried out 100T ,120TC 14
0C for 30min. in dry oven. From the results of this study, it
found the following facts. It was found that the crystallinity
and crystallite size of (110) plane of sample were increased
with increasing of annealed temperature and draw ratio. The
crystalline form of annealed sample which was undrawn
showed a,f mixing form below 120C and showed a form
at 140°C. But the crystalline form of annealed sample which
was drawn showed a form at 120C. Initial modulus and
tensile strength were increased with increasing of annealing
temperature, and the degree of orientation was decreased with
decreasing of annealing temperature.

key words : Crystalline structure, Heat trealmeni,
Crystallite size, Draw ratio, Initial modulus,
Tensile strength, Orieniation
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Tablel. Crystallinity of PP filament treated

with dry heat treatment for 30min. at
different draw ratio.
Temp. (TC) Draw ratio |Crystallinity(%)
1 54.8
2 58.9
100:C 3 62.1
4 64.0
1 61.0
2 66.7
120°C 3 69.2
4 70.8
1 705
/ 77.0
140C 3 79.0
4 80.2
Fig2e 49 & A& (1100He v4dd
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Fig.l1 Crystallinity of PP filament with
heat treatment at different draw

ratio.
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IFig.2 Crystallite size (110 plane) of PP
filament with heat treatment at

different draw ratio
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Fig.3 Equatorial X-ray diffractor profile of

undrawn PP filament with heat
treatment for 30min. at different
annealed temperature
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Fig.4 Equatorial X-ray diffractor profile of
drawn PP filament with heat treatment
for 30min. at different annealed
temperature. (draw ratio : 2 times)
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Fig5 Equatorial X-ray diffractor profile of
drawn PP filament with heat treatment
for 30min. at different annealed

temperature.(draw ratio ! 3 times)
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Fig.6 Equatorial X-ray diffractor profile of
drawn PP filament with heat treatment
for 30min. at different annealed

temperature.(draw ratio : 4 times)
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Fig.7 Tensile strength of PP filament with
heat treatment at different draw
ratio.
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Fig.8 Initial modulus of PP filament with
heat treatment at different draw

ratio.
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Fig.9 Elongation of PP filament with heat
treatment at different draw ratio.
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Table 2. Mechanical Properties of PP filament
with heat treatment for 30min. at different

GREHRE EME M B ERGE M2 #1235 (1999.10)

draw ratio
Temp(C)| Yatio | (@/d) | i) | (%)
1 2.10 22.1 130.0
100C 2 3.93 40.2 80.0
3 4.69 46.0 65.3
4 492 51.0 61.0
1 2.61 29.0 95.0
120°C 2 4.83 47.5 61.0
3 5.18 52.1 55.0
4 5.40 56.5 52.0
1 3.40 35.2 70.0
140°C 2 5.23 55.2 51.0
3 6.08 58.2 46.0
4 6.20 61.0 44.0

(* LM : Initial modulus, T.S. : Tensile strength

EL. : Elongation)
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