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Effect of production conditions on dope dyed black nylon 6 DTY
LIU Bingling'
(1. School of Chemistry and Chemical Engineering, Shanghai Jiaotong University, Shanghai 200240, China;
2. Fujian Jinjiang Technology Co. , Lid. , Changle 350212, China)
Abstract: Dope dyed nylon 6 POY (94. 44 dtex/68F) was processed into dope dyed nylon 6 DTY (77.78 dtex/

68F) through the optimization of the draw ratio, D/Y ratio, heater temperature, the second overfeed ratio, network

pressure and nozzle diameter. The results show that dope dyed black nylon 6 DTY with the breaking strength of

3.72 cN/dtex, crimp contraction rate of 17.71% and crimp stability of 40.39% could be gained under the following
conditions: draw ratio 1. 38, D/Y ratio 1. 58, heater temperature 170 °C, the second overfeed ratio —3.80% ,

network pressure 0. 08 MPa, and nozzle diameter 1.2 mm. Besides, the dope dyed black nylon 6 DTY has good

elasticity and high blackness.
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Tab.1 Major physical property data of dope dyed black nylon 6 POY
21 / dtex Wi Z4aREE /(N * dtex ') Wi %/ % % T UI% %T CVI% T %
94.13 3.51 74.51 0.66 0.87 0.49
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Tab.2 Physical property data of dope dyed black nylon 6 DTY under different draw ratio

nfgsk s sk K4 R/ W SR 5 i / Wi i H itk it k2% /
T, /cN T,/cN (T,/T)) dtex (eN « dtex™) K&/ % GRZE ] % EMEI% (A emh)
1.26 20.7 18.1 0.874 79.37 3.58 28.31 17.23 18.90 19
1.32 25.3 23.7 0.937 76.33 3.67 23.43 17.87 31.75 129
1.38 30.9 30.8 0.997 73.12 3.76 18.77 17.31 32.50 115
1.44 36.4 40.2 1.104 70.19 3.81 15.97 16.90 38.58 81
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Tab.3 Physical property data of dope dyed black nylon 6 DTY under different D/Y ratio

s sk @RIk KA{d g Wi i iz / W7 2o itk il g2 /
Wi T, /eN T, /cN (T,/T)) dtex (cNedtex™') KE/%  H%E/%  E¥/% (4H-m)
1.48  29.4 35.6 1.211 73.19 3.84 19.39 17.31 44.42 56
1.53  30.9 30. 8 0.997 73.12 3.76 18.77 17.31 32.50 81
1.58  31.7 28.4 0. 896 73.02 3.83 19.25 17.57 59.46 98
1.63  32.3 27.1 0. 839 72.99 3.78 19.28 18. 14 42.09 112
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Tab.4 Physical property data of dope dyed black nylon 6 DTY under different heater temperature

Er R~ | £ %) AR X K18 R/ W dni & / W2 fip it Bl EEY
BE/°C T, /cN T, /cN (T,/T)) dtex (N ¢ diex™) KR/ % 42/ %o /% (A emT)
150 34.8 32.9 0.945 73.36 3.57 17.71 16.92 47.80 87
160 33.3 30.7 0.922 73.33 3.68 18.42 17.18 42.04 80
165 32.1 29.9 0.931 73.32 3.68 18.97 17.28 47.69 99
170 31.6 28.3 0. 896 73.16 3.85 19.44 17.44 47.56 76
180 29.5 26 0. 881 73.26 3.88 21.08 17.73 46.43 97
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Tab.5 Physical property data of dope dyed black nylon 6 DTY under different overfeeding ratio
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-3.40 73.33 3.73 18.63 19.07 46. 14 45
-3.80 73.37 3.83 19.04 18.70 48.06 92
-4.20 73.26 3.76 18.96 18.13 48.62 117
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Tab.6 Physical property data of dope dyed black nylon 6 DTY under different network pressure
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0.02 72.58 3.68 18.89 17.51 45.30 s
0.05 72.89 3.71 18.90 20.35 46.54 21
0.08 73.37 3.83 19. 04 19.54 48.06 92
0.11 73.39 3.85 19.45 18.70 49. 64 133
0.14 73.63 3.85 19.74 17.12 54.04 136
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Tab.7 Physical property data of dope dyed black nylon 6 DTY under different nozzle diameter

o 245 Mg s LR/ WAL i / Wi 4 e AR E g2/
HA%/mm dtex (eN » dtex™) K% R [1% /% (Aem™)
1.1 73.32 3.70 18. 66 16. 66 45.17 109
1.2 73.26 3.72 18.56 17.71 40.39 104
1.4 73.33 3.73 18. 86 18.02 42.81 79
1.6 72.65 3.78 17. 68 17. 60 45.78 75
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Tab.8 Major physical property data of dope dyed black nylon 6 DTY
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