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Production process of nylon 6 FDY of flat section
LIU Bingling' > JIN Zhixue® XUE Weiren®> WEI Fei’
(1. School of Chemistry and Chemical Engineering Shanghai Jiao Tong University Shanghai 200240 China;

2. Fujian Jinjiang Technology Co. Ltd. Changle 350212 China)
Abstract: The production process of 55. 56 dtex/10F nylon 6 FDY of flat section was investigated through the
optimization of spinning temperature flatness of spinneret micro-orifice on the spinneret plate side blowing
parameters integration position draw ratio hot roller temperature and spinning speed. The results show that when
the spinning temperature was 254256 C  the flatness of spinneret micro-orifice was 10 1; the blowing wind speed
was 0. 60-0. 70 m/s; the integration position was 1 4004 600 mm; the draw ration was 1. 33; the hot roller
temperature was 170 °C; the network pressure was 0.35 MPa and the spinning speed was 4 500 m/min. Under the
above conditions the 55. 56 dtex/10F nylon 6 FDY of flat section could be gained with breaking strength of
3.55 ¢N/dtex and the elongation at break of 27.28% and CV value of 1. 66% . The production process of 55. 56
dtex/10F nylon 6 FDY of flat section is stable and the evenness of nylon 6 FDY of flat section improved and the
breaking strength increased. Besides the fabric presented metal luster.
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Tab.1 Evenness and physical property data of nylon 6 FDY of flat section under different flatness
UI% CVI% /(eN * dtex™") 1%
8 1 1.35 1.63 3.76 28.52
55.56
dtox/10F 10 1 1.33 1. 66 3.55 27.28
12 1 1.78 2.33 2.52 23.59
1 10 1 o
6FDY o 6FDY
2.3
N N N o 22 ~23 C 80%
500 Pa 0.6 ~0.7m/s

S o
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Fig.1 Fiber section of nylon 6 FDY of flat section under 6FDY o
the flatness of 10 1 2
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Tab.2 Evenness and physical property data of nylon 6 FDY of flat section under different draw ratio
Ul% CVI% /(eN ¢ dtex™") 1%
1.20 1.41 1.83 3.07 32.65 N N
55.56
1.33 1.33 1.66 3.55 27.28 S
dtex/10F
1.45 1.38 1.76 3.43 25.10 N
2.6 170 C 5.5 &
2.7
o 3 o 4
6FDY o 6FDY
3 4 6FDY
6FDY 6FDY
170 «C N
o 0.35 MPa.
3 6FDY
Tab.3 Evenness and physical property data of nylon 6 FDY of flat section under different hot roller
/°C U/ % CVI1% /(N = dtex™") /%
145 1.42 1.90 3.42 28.09 N
55.56
155 1.38 1.70 3.50 27.55 S
dtex/10F
170 1.33 1.66 3.55 27.28 N
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Tab.4 Physical property data of nylon 6 FDY of flat section under different network pressure
/ /
/MPa U/ % CV/% /%
(eN = dtex™) (7))
0.30 1.35 1.64 3.53 27.13 1.3
55.56
0.35 1.33 1.66 3.55 27.28 2.0
dtex/10F
0.39 1.41 1.73 3.50 26.75 2.8
2.8 6FDY o 5
6FDY
0 5 o 4500 m/min,
5 6FDY
Tab.5 Physical property data of nylon 6 FDY of flat section under different spinning speed
/(m * min~") /(N * dtex ") 1%
4300 3.39 28.47 N
55.56
4 500 3.55 27.28
dtex/10F
4 800 3.70 26.02 N
2.9 7 (1)
Ly( 34) Tab.7 Analysis of orthogonal experiment results [
255 °C ’ CV/% /°C /MPa
° . 1/3 1.67 1.90 1.83 0.195
0.65m/s 1600 mm 4 500 m/min. 3L 182 1.93 0.186
6 7.8 o /3  2.20  1.88 1.84 0.185
7 8 1 8 (1)
1.33 145 °C 0.39 MPa Tab.8 Analysis of orthogonal experiment results Il
6FDY cv o 8 J
8 1 1.33 (cN * dtex™") /°C /MPa
1/3 3.72 3.40 3.43 0.342
170 C 0.39 MPa
11/3 3.43 3.50 3.40 0.345
6FDY ° 6FDY I11/3 3.20 3.46 3.52 0.348
.39 MP
039 MPa 2.10
6FDY
55. 56 dtex/10F 6FDY
8 1 1.33 170 C 5556 diex/
0.35 MPa. 10F 6FDY 9
6
Tab.6 Orthogonal experiment design 55.56 diex/10F 6FDY
/C /MPa 55.56 dtex/10F 6FDY
1 1 1.20 145 0.30 10 55.56 dtex/10F
2 b3 155 0.35 6FDY 55.56 dtex/
3 1 1.45 170 0.39 10F 6FDY . 9. 10
4 10 1 1.20 155 0.39 55 56 diex/10F
5 101 1.33 170 0.30 20 diex
6 101 145 145 0.35 6FDY
7 121 1.20 145 0.35 55.56 dtex/10F 6FDY
8 121 1.33 155 0.39
9 121 1.45 170 0.30
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Tab.9 Main technological parameters of optimized nylon 6 FDY of flat section and nylon 6 FDY of circular section
55.56 dtex/10F 6FDY 55.56 dtex/10F 6FDY
/°C 255 252
/(mes™) 0.65 0. 68
/mm 1 600 1 650
1.33 1.25
/C 170 175
/MPa 0.35 0.39
/(m * min~") 4500 4 800
10 6FDY 6FDY
Tab.10 Main physical property data of optimized nylon 6 FDY of flat section and nylon 6 FDY of circular section
55.56 dtex/10F 6FDY 55.56 dtex/10F 6FDY
Ul% 1.33 1.44
CVI% 1.66 1.82
/(eN = diex™") 3.55 3.61
/% 27.28 45.30
wet comfort of triangle-hollow polyamide seamless knitted
1) 254 ~ 256 °C . fabric J . Journal of Silk 2011 48(7) :1547.
10 1 0.60 ~0.70 m/s J. 2014 29( 1) :29-33.
1400 ~ 1 600 mm 1.33 LI Ying ZHANG Wenqiang LIU Chuansheng. Research
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