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Preparation process of high-performance polyphenylene sulfide filament
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Abstract : High performance polyphenylene sulfide (PPS) filaments were prepared by melt spinning through the design of

spinning assembly. The process parameters of drying, melting, spinning and slow cooling zone temperature and blowing etc. were
determined. The effects of spinning parameters including spinning temperature, spinning speed , drawing temperature, setting temper-
ature and drawing ratio on the spinnability and mechanical properties of PPS fibers were discussed and the optimum spinning param-
eters were determined. The results show that the initial pressure of spinning is controlled above 12 MPa, the temperature of each
zone of the PPS screw extruder is 310,320,320,325,330 °C, the spinning temperature is 300-315 °C, the slow cooling zone temper-
ature is 295-310 °C, the spinning speed is 2650 m/min, the total drawing ratio is 4.9 times, and the temperature of the first hot roller,
the second hot roller, and the third hot roller are 95, 110 °C and 140 °C, respectively. The prepared PPS fiber with a specification of
299 dtex/48 f has good spinnability and excellent mechanical properties. The tensile breaking strength and elongation at break can
reach 4.04 cN/dtex and 16.4%, respectively.

Keywords : polyphenylene sulfide fiber ; melt spinning ; processing condition ; spinnability ; mechanical property
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Fig. 1 Schematic diagram of pin screw and shunt action of pin
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Fig.2 Component structure of PPS spinning
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Tab.1 Effects of spinning speed on spinnability and mechanical

properties of PPS fibers

Spinning speed/ Tensile breaking Elongation

Spinnability

(m-min") strength/(cN-dtex ')  at break/%
2250 Good 3.85 17.7
2450 Good 3.91 17.1
2650 Better 4.04 16.4
2850 Better 3.75 155
3050 Easy to cause 3.67 14.7

broken ends

2 2 P DI e R PR ML B o A 7 R IR £
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Tab.2 Effects of the first hot roller temperature on spinnability

and mechanical properties of PPS fibers

The first hot Tensl'le Elonga-
. . breaking .
roller temper- Spinnability tion at
ature/°C strength/ break/%
. (cN-dtex™") ’
85 Normal spinning, good 3.85 15.9
95 Normal spinning, good 4.04 16.4
105 Good spinnability and no 188 153
broken ends
Easily sucked by yarn
115 suction gun,and it is easy to 3.72 14.7
break
125 Poor spinnability - -
fir —n > S )
Pt oA PR BN B — IR IR B X T 4 v 2

PR AL T RE R DL 3. R 3 WA 2R
= PARIE FE P HIAE 130~140 °CIF, 27 4k ] 2 pEH R
U, LR 525 TRET AR ) A PR REFE b , S 46 140 °C
VR B A5 = PR
254 EAEEE

5 IR AT E— 2P [ A2 R B 43 R
SRR X 2T i R R A 3 AR AR T AT A 4
AR, e 21 AE W] 5Pk o H E AR R AN
1R 7 W2 il AT 4 o & AR A A, DT 7 A
B g, o il At PR 2R AN AR | 35 R UL B X
LAV G A ERE R DL R 4.t R4 T,
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Tab. 3 Effects of the third hot roller temperature on spinnability

and mechanical properties of PPS fibers

RS EHEBXIFLER R SF TR
Tab.5 Effects of drawing ratio on spinnability and mechanical

properties of fibers

The third hot fensile .
roller temper- Spinnability breaking - Elongation
ature/°C strength/  at break/%
(cN-dtex ")
130 Normal spinning, good 3.89 15.7
140 Normal spinning, good 4.04 16.4
150 Good spinnability and no 391 15.8
broken ends
Easily sucked by yarn
160 suction gun,and it is easy 3.83 14.6
to break
180 Poor spinnability - -

JEIARSETY i, 21 BT iR R 2T 4k B B e AR
WK BIR I Z o R, SRR $5 110 °CHE i
AR AR

R4 FIRRIREX PPS 4R Gy 2 RERI R
Tab. 4 Effects of the second hot roller temperature on spinnability

and mechanical properties of PPS fibers

The second Tensile
hot roller . o breakin, Elongation
tempera- Spinnability strengtl%/ at briak/%
ture/°C (cN-dtex ")
100 Good 3.99 15.8
110 Normal spinning, good 4.04 16.4
120 Good, no broken ends 3.98 16.5
Easily sucked by yarn
130 suction gun,and it is easy 3.97 16.1
to break
140 Can't be sucked by yarn 397 15.9

suction gun,can't spin
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Breaking .
. . . e Elongation
Drawing ratio Spinnability strength/
2 at break/%
(cN-dtex )
4.5 Good 3.81 17.1
4.7 Better 3.90 16.8
49 Better, no broken 404 16.4
ends
5.1 Better 3.88 159
53 Easy to cause broken 4l 15.5
ends
3 ik
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