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A Study On the Structure and Mechanical Properties of
tensioned and non-tensioned annealed PP filaments
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<Abstract>

The change of crystalline structure and mechanical
properties of drawn PP filaments which was treated by tensioned
and non-tensioned annealing was investigated. Measurements
were carried out with XRD for crystallite size, density gradient
tube for crystallinity. and UTM for mechanical properties.
Tensioend and non-tensioned annealing were carried out 80T,
100C, 120C for 10min., 30min., 60min, in o1l bath. It was
found that the crystallinity and ecrystallite size of (110) plane
of samples were increased with increasing of annealed
temperature and time. Also crystallinity and crystallite size of
samples which was tensioned annealing were larger than those
of non-tensioned annealed samples. Initial modulus and tensile
strength of tensioned annealed samples were higher than non-

tensioned annealed samples. But elongation of tensioned
annealed samples was lower than non-tensioned annealed

samples.
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Table 1. Crystallinity of tensioned and non-tensioned

annealed PP filaments

Crystallinity (26)
Temp.(C) Time(min) [ tensioned [Non-tensio
) sample |ned sample

10 52.0 50.5

80C 30 | 552 53.8
60 580 | 562

10 563 | 550

00c | 30 640 | 625

60 670 | 660

10 650 | 632

20c | 30 | 712 | 695

60 733 725
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Fig.1 Crystallinity of drawn PP filament treated
with tensioned annealing
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Fig.2 Crystallinity of drawn PP filament treated
with noen-tensioned annealing
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Fig.3 Crystallite size (110 plane) of drawn PP
filament treated with tensioned annealing
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Fig.4 Crystallite size(110 plane) of drawn PP
filaments treated with non-tensioned
annealing
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Fig.5 Initial modulus of drawn PP filament treated

with tensioned annealing
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_ Tensile Strength(g/d)
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Fig.6 Tensile strength of drawn PP filament treated Fig.8 Initial modulus of drawn PP filament treated
with tensioned annealing with non-tensioned annealing
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Fig.7 Elongation of drawn PP filament treated Fig.9 Tensile strength of drawn PP filament
with tensioned annealing treated with non-tensioned annealing
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Fig.10 Elongation of drawn PP filament treated
with non-tensioned annealing
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