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Abstract: This paper investigated optimum process conditions of coating yarn for awning fabric. For this purpose, the
simulation for processability and yarn quality using SPSS statistics package was carried out, and PP/TPO and PET/PVC coating
yarns specimens were made with variation of extruder temperature and feed speed of core yarn on the yarn coating machine
for examining simulation result. It was revealed that optimum coating conditions of PP/TPO 1000d coating yarn were extruder
temperature 150°C, and core yarn feed speed 400~500m/min. Mechanical property and thermal shrinkage of PP/TPO coating
yarn made at this conditions were best and core evenness rates of these coating yarns by yarn compression tester were also
superior, which was certified by SEM photograph. In addition, these experimental results were coincided with simulation
results. It was found that, in PET/PVC coating yarn, yarn physical properties between 1500d and 1200d coated yarns were
not shown any difference, and core evenness rates of these coating yarns were superior. It revealed and concluded that these

simulated coating conditions are applicable to production field.
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Figure 1. Schematic diagram of yarn coating apparatus.
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Minimum value Maximum value Center value
Extruder temp.(C) 120 150 140
Core yam speed(m/min) 300 600 500
Dies diameter(mm) 0.50 0.70 0.65
Nipple diameter(mm) 0.20 0.35 0.30
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Figure 2. Contour curve of spinnability according to Figure 3. Contour curve of core evenness rate according to
simulation(1000d). simulation(1000d).
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Figure 4. Contour curve of spinnability according to Figure 5. Contour curve of core evenness rate according
simulation(1200d). to simulation(1200d).
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Figure 6. Contour curve of spinnability according to Figure 7. Contour curve of core evenness rate according to
simulation(1500d). simulation(1500d).
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Table 2. Work sheet of experimental simulation(1000d)

C1 C2 a 4 (6] Co c7 C8 (6 C10

No. OS:; ) (_.l;:‘igr Pt Type  Block E?;ﬁf’r SF:::i ?)li;s Nll)gge Sp_il‘;“t;bi E\fcte(::nees

19 (m/min.)  (mm) (mm) -s rate
1 1 1 1 1 130 400 0.6 03 1.0 0.7
2 2 2 1 1 150 400 0.6 0.3 1.0 0.7
3 3 3 1 1 130 600 0.6 0.3 1.0 0.6
4 4 4 1 1 150 600 0.6 0.3 1.0 0.6
5 5 5 1 1 130 400 0.7 0.3 1.0 0.7
6 6 6 1 1 150 400 0.7 0.3 1.0 0.7
7 7 7 1 1 130 600 0.7 0.3 1.0 0.7
8 8 8 1 1 150 600 0.7 0.3 1.0 0.7
9 9 9 1 1 130 400 0.6 0.4 0.5 0.5
10 10 10 1 1 150 400 0.6 0.4 0.5 0.5
11 11 11 1 1 130 600 0.6 0.4 0.5 0.6
12 12 12 1 1 150 600 0.6 0.4 0.5 0.6
13 13 13 1 1 130 400 0.7 0.4 1.0 0.7
14 14 14 1 1 150 400 0.7 0.4 1.0 0.7
15 15 15 1 1 130 600 0.7 0.4 1.0 0.7
16 16 16 1 1 150 600 0.7 0.4 1.0 0.7
17 17 17 0 1 140 500 0.7 0.3 1.0 0.7
18 18 18 0 2 140 500 0.7 0.3 1.0 0.7
19 19 19 0 2 140 500 0.7 0.3 1.0 0.7
20 20 20 0 2 140 500 0.7 0.3 1.0 0.7
21 21 21 -1 2 120 500 0.7 0.3 1.0 0.7
22 22 22 -1 2 160 500 0.7 0.3 1.0 0.7
23 23 23 -1 2 140 300 0.7 0.3 1.0 0.7
24 24 24 -1 2 140 700 0.7 0.3 0.5 0.5
25 25 25 -1 2 140 500 0.6 0.3 1.0 0.7
26 26 26 -1 2 140 500 0.8 0.3 1.0 0.7
27 27 27 -1 2 140 500 0.7 0.2 0.5 0.5
28 28 28 -1 2 140 500 0.7 0.4 0.5 0.5
29 29 29 2 140 500 0.7 0.3 1.0 0.8
30 30 30 2 140 500 0.7 0.3 1.0 0.8

Table 3. Experimental design of simulation(1200d)

Minimum value

Maximum value

Center value

Extruder temp.(C)
Core yarn speed(m/min)
Dies diameter(mm)

Nipple diameter(mm)

165
600
0.55

0.25

180
800
0.65

0.35

172.5
700
0.6
0.3
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Table 4. Work sheet of experimental simulation(1200d)

C1 C2 a 4 (6] C6 C7 C8 9 C10

No. Std Run Extruder Feed Di.es Ni[.)ple Spinnabi Core

Order Order Pt Type Block Teomp. Spe?d Dia. Dia. lity Evennes
9 (m/min.)  (mm) (mm) -s rate

1 1 1 2 1 165.0 600 0.60 0.30 1.0 0.7
2 2 2 2 1 180.0 600 0.60 0.30 1.0 0.8
3 3 3 2 1 165.0 800 0.60 0.30 1.0 0.7
4 4 4 2 1 180.0 800 0.60 0.30 1.0 0.7
5 5 5 2 1 172.5 700 0.55 0.25 1.0 0.8
6 6 6 2 1 172.5 700 0.65 0.25 1.0 0.7
7 7 7 2 1 172.5 700 0.55 0.35 1.0 0.0
8 8 8 2 1 172.5 700 0.65 0.35 1.0 0.7
9 9 9 2 1 165.0 700 0.55 0.30 0.5 0.7
10 10 10 2 1 180.0 700 0.55 0.30 1.0 0.8
11 11 11 2 1 165.0 700 0.65 0.30 0.5 0.7
12 12 12 2 1 180.0 700 0.65 0.30 1.0 0.7
13 13 13 2 1 172.5 600 0.60 0.25 1.0 0.8
14 14 14 2 1 172.5 800 0.60 0.25 1.0 0.8
15 15 15 2 1 172.5 600 0.60 0.35 1.0 0.8
16 16 16 2 1 172.5 800 0.60 0.35 1.0 0.8
17 17 17 2 1 165.0 700 0.60 0.25 0.5 0.7
18 18 18 2 1 180.0 700 0.60 0.25 1.0 0.8
19 19 19 2 1 165.0 700 0.60 0.35 0.5 0.7
20 20 20 2 1 180.0 700 0.60 0.35 1.0 0.8
21 21 21 2 1 172.5 600 0.55 0.30 1.0 0.8
22 22 22 2 1 172.5 800 0.55 0.30 1.0 0.7
23 23 23 2 1 172.5 600 0.65 0.30 1.0 0.8
24 24 24 2 1 172.5 800 0.65 0.30 1.0 0.8
25 25 25 0 1 172.5 700 0.60 0.30 1.0 0.7
26 26 26 0 1 172.5 700 0.60 0.30 1.0 0.8
27 27 27 0 1 172.5 700 0.60 0.30 1.0 0.8

Table 5. Experimental design of simulation(1500d)

Minimum value

Maximum value

Center value

Extruder temp.(C)
Core yarn speed(m/min)
Dies diameter(mm)

Nipple diameter(mm)

165
600
0.7
0.4

187.5
1200
1.2
0.85

172.5
900
0.95
0.55
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Table 6. Work sheet of experimental simulation(1500d)

C1 C2 3 4 C5 C6 Cc7 C8 a9 C10
No. Std Run Extruder Feed Di.es Ni[?ple Spinnabi Core
Order Order Pt Type Block Temp. Spe?d Dia. Dia. -lity Evennes

() (m/min.)  (mm) (mm) -s rate

1 1 1 1 1 165.0 600 0.70 0.40 1 0.6

2 2 2 1 1 180.0 600 0.70 0.40 1 0.7

3 3 3 1 1 165.0 1000 0.70 0.40 1 0.6

4 4 4 1 1 180.0 1000 0.70 0.40 1 0.7

5 5 5 1 1 165.0 600 1.20 0.40 1 0.6

6 6 6 1 1 180.0 600 1.20 0.40 1 0.7

7 7 7 1 1 165.0 1000 1.20 0.40 1 0.7

8 8 8 1 1 180.0 1000 1.20 0.40 1 0.7

9 9 9 1 1 165.0 600 0.70 0.70 0 0.0

10 10 10 1 1 180.0 600 0.70 0.70 0 0.0
11 11 11 1 1 165.0 1000 0.70 0.70 0 0.0
12 12 12 1 1 180.0 1000 0.70 0.70 0 0.0
13 13 13 1 1 165.0 600 1.20 0.70 1 0.6
14 14 14 1 1 180.0 600 1.20 0.70 1 0.7
15 15 15 1 1 165.0 1000 1.20 0.70 1 0.7
16 16 16 1 1 180.0 1000 1.20 0.70 1 0.8
17 17 17 -1 1 157.5 800 0.95 0.55 0 0.0
18 18 18 -1 1 187.5 800 0.95 0.55 1 0.6
19 19 19 -1 1 172.5 400 0.95 0.55 1 0.7
20 20 20 -1 1 172.5 1200 0.95 0.55 0 0.0
21 21 21 -1 1 172.5 800 0.45 0.55 0 0.0
22 22 22 -1 1 172.5 800 1.45 0.55 0 0.0
23 23 23 -1 1 172.5 800 0.95 0.25 0 0.0
24 24 24 -1 1 172.5 800 0.95 0.85 1 0.5
25 25 25 0 1 172.5 800 0.95 0.55 1 0.8
26 26 26 0 1 172.5 800 0.95 0.55 1 0.8
27 27 27 0 1 172.5 800 0.95 0.55 1 0.8
28 28 28 0 1 172.5 800 0.95 0.55 1 0.8
29 29 29 0 1 172.5 800 0.95 0.55 1 0.8
30 30 30 0 1 172.5 800 0.95 0.55 1 0.8
31 31 31 0 1 172.5 800 0.95 0.55 1 0.8
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Figure 8. Tensile property of coating yarn specimens.
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