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Effects of spinning process on physical properties of nylon 66 civil filament
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Abstract; Nylon 66 semi-dull chips were used as raw material and melt spinning process was employed to

prepare 70 dtex/34 f semi-dull fully drawn yarn (FDY ). The effects of spinning temperature , spinning speed,

and hot roller temperature on fiber properties were systematically investigated. Results show that at the spinning

temperature of 290 °C , the crystallinity reaches 22.69% and the breaking strength is 3.99 ¢N/dtex, achieving

the optimal balance between melt fluidity and thermal stability; at the spinning speed of 4 600 m/min, the

breaking strength reaches 3.94 c¢N/dtex, effectively avoiding melt fracture caused by high-speed spinning;
when the hot roller temperature is set to be GR1=120°Cand GR2=140°C, the breaking strength improves to

be 4.36 ¢N/dtex with optimal performance uniformity. The optimized process parameters provide a technical

foundation for civil textiles such as sportswear and underwear fabrics.
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Fig.1 Flowchart of spinning process for fully drawn

nylon 66 filament
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Fig.2 Effects of different spinning process parameters on crystallinity
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Tab.1 Physical performance indicators of 70 dtex/34 f semi—dull nylon 66 FDY at different spinning temperatures

Edics W o Wr B b S IES
R Ccv/ FIE/ Ccv/ Ccv/ cv/
€ % SEAA{E/ dtex o (N dec) % S/ % " S/ % o
285 18.89 75.73 0.08 4.04 0.69 36.44 5.71 0.77 1.07
290 22.69 75.77 0.15 3.99 1.40 36.63 4.80 1.06 1.38
295 20.4 75.37 0.08 3.56 1.47 40.86 3.58 1.57 2.06
298 19.87 75.37 0.15 3.97 2.19 37.73 2.04 1.03 1.35
300 8.53 75.37 0.08 4.04 1.78 37.36 5.25 1.08 1.29
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Tab.2 Physical performance indicators of 70dtex/34 f semi—matte nylon 66FDY at different spinning speeds

LFE Wi W fif AR
Yree g, AR/
A % S ﬂ?ﬁfﬂ{ L) LA T
(eN - dex) % % %
4200 7.33 83.8 0.24 3.49 1.52 53.75 1.66 1.45 1.82
4 400 17.64 79.17 0.36 3.48 4.46 23.43 14.69 1.63 2.20
4 600 22.69 79.80 0.57 3.94 6.57 19.05 7.06 1.87 2.52
4800 20.46 79.57 0.48 3.48 476 22.77 12.03 1.90 2.77
5 000 18.06 79.80 0.33 3.75 2.33 19.82 7.54 1.63 2.24
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Tab.3 Physical performance indicators of 70dtex/34 f semi—matte nylon 66FDY at different hot roller temperatures (GR1)

PRI/ C Je o s W 458 W KT AR

- “#ABH
GR1 GR2 JE/%  SW(H/ dtex v Iﬁﬁjﬁ/_] v SEHIE/ % v I % v/

% (eN-dtex) % % %

100 140 1118 75.87 0.33 4.44 1.96 32.43 3.08 1.14 1.49
110 140 1248 76.07 0.20 4.12 2.51 31.10 4.57 1.41 1.81
120 140 22.69 76.90 0.34 4.36 3.13 33.43 4.96 1.56 2.03
130 140  17.67 76.03 0.20 4.24 2.67 33.45 4.23 1.16 1.53
140 140  14.65 76.37 0.15 4.22 2.59 29.80 8.43 1.47 1.90
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Tab.4 Physical performance indicators of 70 dtex/34 f semi—matte nylon 66FDY at different hot roller

temperatures ( GR2)

PRI/ C o i W45 i Wi LA % ST AL

—  ZH@H
GR1 GR2 /%  SE4y(t/ diex v $ﬂjﬁ/l v SEE % e SEYIH % v

% (eN -« diex™) % % %

120 120 1428 77.1 0.13 3.79 3.88 25.31 10.79 1.9 2.41
120 130 15.50 76.7 0.47 4.08 4.07 19.78 7.67 2 2.61
120 140 22.69 76.63 0.27 4.24 2.4 24.72 10.1 1.32 1.73
120 150  18.87 76.73 0.6 4.24 3.24 28.26 5.55 2.23 2.85
120 160 1473 75.83 0.08 4.65 3.84 24.57 6.54 1.6 2.25
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Tab.5 Physical performance indicators of 70 dtex/34 f semi—matte nylon 66FDY under different hot roller
temperatures ( GR1/GR2 combined)

AR IR RE/C e o W 458 Wi N

—  %hAH
GR1 GR2 JE/% EH9(H/diex v Iﬁﬁjﬁ/_] v SEHIE/ % v I % v/

% (cN - diex’) % % %

100 120  14.95 76.73 0.53 3.58 3.27 38.98 4.45 1.41 1.81
110 130 20.48 76.50 0.23 3.99 1.82 37.31 4.32 1.21 1.57
120 140  22.69 76.47 0.59 4.13 2.11 36.79 2.98 2.21 1.56
130 150  20.37 75.93 0.53 4.12 3.43 35.73 4.88 1.33 1.70
140 160  12.13 76.10 0.39 4.12 1.30 34.53 3.79 1.22 1.57
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