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A Study On Crystalline Structure Change by Isothermally
Annealed after Elevated heating of drawn PP filaments
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<Abstract>

The change of crystalline structure of drawn PP filaments
were investigated. Samples were treated by i1sothermally
annealed after elevated heating from 20TC. Measurements were
carried out with XRD for crystallite size and density gradient
tube for crystallinity. Isothermally heat treatment were carried
out at the temperature of 100TC, 120C and 140C for 10min,
30min. and 60min. in dry oven. The isothermal heat treatment
after elevated heating from 20C were carried out at the
temperature of 100C, 120C and 140C for 10min., 30min. and
60min. with heating rate of 1C/min., 5C/min. and 10C/min.
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 time. Also crystallinity and crystallite size of
samples which were isothermally annealed after elevated
heating from 20T were higher than those of i1sohtermally
annealed samples.
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Table 1. Crystallinity of PP filament treated
with heat treatment for various time

Temp.(C) | Time(min.) | Crystallinity (%)
10 54.5
100T 30 62.1
60 60.0
10 64.0
120TC 30 69.2
60 73.2
10 75.0
140C 30 79.0
60 80.2
Table 1 % Fig. 12 A3 dAag 3t
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Fig.1 Crystallinity of drawn PP filament
treated with heat treatment for
various time
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Table 2. Crystallinity of i1sothermally annealed
PP filaments after heating elevated
from 20C (Heating rate : 1C/min.)

Temp.(C) | Time (min.) | Crystallinity(%6)
0 42.5
10 53.3
100C
30 65.5
60 69.3
0 475
10 68.0
120°C
30 0.3
60 76.0
0 55.0
n 10 78.3
140 C
30 82.2
60 83.3

Table 2 ~ 4 % Fig. 2 ~ 4% QA% A&
2 $24% 8 1C/min., 5C/min., 10C/min.
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Table 3. Crystallinity of isothermally annealed
PP filaments after heating elevated
from 20C (Heating rate : 5C/min.)

Temp. (C) | Time (min.) |Crystallinity(%)
0 41.0
n 10 57.2
100°C
30 64.1
60 68.0
0 46.0
10 67.0
120°C
30 72.0
60 75.0
0 53.8
10 715
140°C
30 31.8
60 82.5

Table 4. Crystallinity of isothermally annealed
PP filaments after heating elevated
from 20T (Heating rate : 10TC/min.)

Temp.(C) |[Time (min.) | Crystallinity (%)
0 40.0
10 56.5
100TC
30 64.0
60 67.5
0 44,8
d 10 66.3
120°C
30 715
60 TE2
0 h2.9
10 Farda
140 C
30 81.0
60 82.5
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Fig.2 Crystallinity of drawn PP filaments
treated with isothermally annealed
after heating elevated from 20°C
(Heating rate : 1“C;‘min.}

a0
& A
,B,.[] X
A
L]
@
T0 ¢
® B
9 "
&
€ 60
[ b4
5]
50
:m.- m 100'c
@ 12
A - 140°C
aﬂ. n i . [l i A a i i L 3 i
0 10 20 30 A0 50 60
Tima(min.)

Fia.3 Crystallinity of drawn PP filaments
treated with isothermally annealed

after heating elevated from 20°C
(Heating rate : 5°C/min.)
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Fig.4 Crystallinity of drawn PP filaments
treated with isothermally annealed

after heating elevated from 20°C
(Heating rate : 10°C/min.)
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Table 5. Crystallite size (110 plane)
filament with heat

of PP

treatment for
various time.

Temp.(T) | Time(min.) | Crystallite size(A)
10 128.0
100TC 30 140.0
60 145.0
10 137.0
120°C 30 148.0
60 152.0
10 142.5
140C 30 156.0
60 157.0

Table 6. Crystallite size of isothermally annealed
PP after heating elevated from 20C

(Heating rate : 1C/min.)
Temp.(TC) | Time(min.) | Crystallite size(A)
0 125.0
10 137.0
100C
30 146.0
60 154.0
0 132.0
10 145.0
120C
30 155.0
60 159.0
0 138.0
10 150.2
140°C
30 162.0
60) 167.0
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Fig.5 Crystallite size (110 plane) of drawn
PP filament with heat treatment for
various time
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Fiq.6 Crystallite size (110 plane) of drawn

PP filament treated with isothermally
annealed after heating elevated from

20°C (Heating rate : 1°C/min.)

Table 7. Crystallite size of isothermally annealed
PP after heating elevated from 20T
(Heating rate : 5C/min.)

Temp.('C) | Time(min.) | Crystallite size( A)
0 123.0
10 134.0
100C
30 144.0
60 152.0
0 130.0
10 143.0
120°C
30 152.0
60 156.0
0 136.0
10 148.0
140°C
30 160.0
60 165.0

Table 8. Crystallite size of isothermally annealed
PP after heating elevated from 20°C
(Heating rate : 10C/min.)

Temp.(C) | Time(min.) | Crystallite size(A)
0 120.0
10 131.0
100C
30 142.0
60 151.0
0 129.0
10 140.0
120C
30 150.0
60 154.0
0 135.0
10 1475
140C
30 159.0
60 162.0
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Fia.7 Crystallite size (110 plane) of drawn
PP filament treated with isothermally
annealed after heating elevated from

20°C (Heating rate : 5°C/min.)
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Fin.8 Crystallite size (110 plane) of drawn
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