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Abstract In order to improve the spinnability of polyoxymethylene( POM) fibers the melt spinning
temperature of POM was determined by studying the rheological behavior and thermal stability of POM
resin. The isothermal crystallization ability of POM resin was studied to determine the ultra high thermal
draw temperature of the primary fibers of POM and the effects of winding speed thermal drawing ratio
and heat setting conditions on the crystallinity orientation and mechanical properties of POM fibers were
studied. The results show that the optimum melt spinning temperature of POM is 215 °C  and the
orientation crystallinity and mechanical properties of POM fibers increase with the increase of winding
speed. The optimum thermal drawing temperature of the primary fibers of POM is 155 °C and the limit
drawing ratio of the thermal drawing can reach 17 times. At this time the fracture strength of the POM
fibers is 8.87 ¢N/dtex and the initial modulus is 108. 07 ¢N/dtex. After drawing the crystallinity and
orientation of the POM fibers are increased and the mechanical properties of the POM fibers increase
with the increase of draw ratio. The optimum heat setting temperature is 145 °C and the heat setting time
is 40 - 50 s.
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Fig.1 Schematic diagram of post-treatment machine
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° Tab.1 Spinning parameters
/
8-9 /C (memin~") /C
0- ‘:Smm x 215 5.85  20.5~46.2 100
° /
. (memin~") Ic /s
1 120 ~270 155 4~17 30 ~60
: 1.3.2
N RH7D ( Malvern
S )
o 1 mm 16: 1, 190.200.
210.215.220 C 20 ~2 000 s~ ',
1 1.3.3
204F1 ( Netzsch
1.1 ) . :
20 °C /min 200 °C 5 min
1.41 g/cm’ 9 g/(10 min) " . 20 °C /min 10 min
1.2 i
( 10 °C /min 30 ~200 °C
) . (X))
( ) X = i, x 100%
. © T AH,
12 : AH, Jlg AH, 100%
190 J/g " .
o 1 1.3.4
IR YG061 (
1.3 ) N
1.3.1 o 20 mm
Q500 ( TA ) 20 mm/min,
N, 1.3.5
215.220.230.240 C D8 DICOVER X
o ( bruker ) 2D-WAXD
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Fig.3 Rheological curves of POM at different temperature
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Fig.2 TG curves of POM at different temperature 4 DSC
Fig.4 DSC curves of POM at different temperature
2.1.2
3 . 2.2
; 2.2.1
210 C 2.2.1.1
215 C



39

5

Fig.5 2D-WAXD of POM fiber at different winding speed
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Tab.2 Orientation degree of POM fiber at

different winding speed

/(m'min_l) f /(°)
120 0. 88 21.68
200 0. 89 19. 98
270 0.91 16.53
2.2.1.2 6
DSC
6 DSC

2.2.1.3

Fig.6 Heating DSC curves of POM fiber at

different winding speed

3

DSC

Tab.3 DSC data of POM fiber at different winding speed

/( m*min ") /C AH/(J+g™") /%
120 168. 5 145.9 76.8
200 168.9 151. 1 79.5
270 167.5 162. 4 85.5
T AH
o 270 m/min

10. 07 eN/dtex

82. 14 cN/dtex

19.01% o
4
Tab.4 Mechanical properties of POM fibers at
different winding speed
/ / / /
(memin~") dtex  (cNedtex™!) (cNedtex ') 1%
120 8 8.71 5.57 42.93 35.33
9 7.88 6.21 53.21 18.91
8 5.44 6.13 49. 00 24.35
200
9 4.13 7.35 69. 07 24.73
8 4.56 8.28 62. 64 33.63
270
9 3.50 10. 07 82. 14 19.01
2.2.2
2.2.2.1 200 m/min
7 DSC
5 o
15
73.42% 84. 14% 17
7 DSC

Fig.7 Heating DSC curves of POM fiber at

different drawing ratio
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5 DSC Tab.7 Mechanical properties of POM fiber with
Tab.5 DSC data of POM fiber at different draw ratio different draw ratio
/C AH/(Tog) 1% ) / ) K 1 K .
0 163.9 132.9 9.9 tex (cNedtex™') (cNedtex™') o
12 167. 8 151.5 79.7 12 6. 60 6.92 40. 00 31.61
14 168.5 145.9 76. 8 13 6.30 7.40 43. 64 29.41
15 167.6 152.3 80.2 14 6.02 7.70 45.07 27.52
17 168. 8 137.2 72.2 15 5.54 8.32 48.57 24.78
16 5.10 8.57 71.29 20. 38
2.2.2.2 17 4.05 8.87 108. 07 17. 44
8 X
6 . 2.2.3
2.2.3.1 8
14 0.77 0.95 °
145 C 7.69 cN/dtex
140 C
.21 ¢ o 150 ~ 160 “
155 C 50 cN/dtex 50 ~160 C
0 14
17
140 ~ 145 °C.
8
Fig. 8 Mechanical properties of POM fiber in different
heat setting temperature
/ / /
/C dtex (cNedtex™!) /% (cNedtex ")
120 6.54 7.38 28. 54 46. 45
8 X 130 6.57 7.61 28.41 47.00
Fig.8 2D-WAXD of POM fiber with different draw ratio. 140 6.49 1.47 29. 44 50.21
. X 145 6.52 7. 69 26.24 48. 05
(a) 0; (b) 14 times; (c¢) 17 times
150 6.62 6.77 25.45 39. 00
6 160 6.59 6.59 23.96 43. 64
Tab.6 Effects of draw ratio on orientation
- 2.2.3.2 9 145 C
f 1(°)
0 0.77 40. 90 °
14 0.94 10. 53 40 s
17 0.95 9.69
145 C
2.2.2.3 7
40 ~50 s.
o 9
Tab.9 Mechanical properties of POM fiber in
. 17 different heat setting time
8. 87 ¢N/dtex / / /
108. 07 N /dtex 2_3 /s dtex (eNedtex™') (cNedtex!) 1%
42 7.28 7.44 72.79 26.50
( 7.5 cN/dtex)
53 6. 61 7.69 75. 50 25.00

60 cN/dtex) ,
( ) 63 6. 66 7.65 76.50 29. 85
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