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<Abstract>

Effects of spinning speed and draw ratio on structure and mechanical
properties of PP filament. A The crystalline structure and mechanical
properties of uniaxially deformed polypropylene filament has been
examined by XRD, birefringence, UTM and density method. Uniaxially
deformed PP filament was prepared of various spinning speeds (300, 600,
900m/min.) and draw ratio(x2, x3, x4). From the results of these studies,
it found the following facts. Firstly, it was found that the crystallinity
and crystallite size (110plane) of the samples were increased with
increasing of spinning speed and draw ratio, especially, it was rapidly
increased between as spun varn and 2 times draw ratio. Secondly,
birefringence value was increased with increasing of spinning speed and
draw ratio. The mechanical properties of initial modulus, tensile strength
were increased with increasing of spinning speed and draw ratio also, but
the degree of elongation decreased as spinning speed and draw ratio.
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Table 1 Crystallinty of PP filament at different
spinning speed and draw ratio.

Sample Resul ts Sample Resul ts
300-1 36. 10 600-3 50.05
300-2 42. 50 600-4 52. 50
300-3 46.70 900-1 41,50
300-4 48.79 900-2 50, 00
600-1 38. 00 900-3 53. 90
600-2 46, 30 900-4 56, 40
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Fig.1 Crystallinity of PP filament vs. draw ratio at different spinning
speed (300m/min., 00m/min., S00m/min.)
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Fig.2 Crystallite size (110 plane) of PP fMament vs. draw ratio at
different spinning speed (300m/min., B00m/min., 800m/min. )
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Fig.3 Equatorial X-ray diffractor profile of PP

filament vs. draw ratio (spinning speed :
300m/min.)
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Fig4 Equatorial X-ray diffractor profile of PP

filament vs, draw ratio (spinning speed :
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Fig.6 Birefringence of PP filament vs. draw ratio at different spinning
speed(I00mimin., G00m/min., 900m/min.)
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Table2. Mecahanical properties of PPlilament al
different spinning speed and draw ratio

Results | Tenacity |Elongation Initial
Sample (g/d) (%) MOdENS
(g/d)
300-1 0.56 575.00 563
300-2 1.74 202.15 21.00
300-3 2.68 139.97 27.50
300-4 3.27 105.36 35.00
600-1 0.58 495.00 6.50
600-2 2.76 142.32 28.94
600-3 3.30 100.00 32.50
600-4 4.05 76.91 40.00
900-1 0.79 483.40 8.07
900-2 3.10 119.25 33.92
900-3 3.68 87.80 37.00
900-4 4.16 65.00 44.00

(» 300-1, 600-1, 900-1
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Fig.7 Tensile strength of PP filament vs.draw ratio al different spinning
speed(300m/min., BOOm/min,, 900m/min.)
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Fig.8 Initial modulus of PP filament vs.draw ratio at diferent spinning
speed(300m/min., B00mM/min., 900m/min.)
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Fig.@ Elongation of PP filament vs.draw ralio at different spinning
speed(300 /min., B00m/min., S00m/min.)
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