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Optimization of 3D Simulation Effect Based on
Mechanical Properties of Weft Flat Fabric
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Abstract : In order to improve the simulation effect of knitted fabric in Style3D software, a virtual drape scene was built in
the software, and the virtual drape image of knitted fabric was obtained by combining the test results of mechanical proper-
ties of knitted fabric, and the drape data of the image was obtained by Matlab. The real drape images and data of fabric
were obtained by fabric drape tester. The real drape images and data were compared with those obtained by software, and
the virtual data were optimized by subjective iterative evaluation method. On this basis, the least square method was used
to fit the optimized physical attribute parameters, and the correction law of physical attribute deviation was clarified. Verifi-
cation results show that the fitting results can improve the accuracy of drape index parameters of virtual weft flat fabric, and
improve the simulation restore performance of virtual weft flat fabric in software.

Key words: weft plain knitted fabric, virtual simulation, mechanical properties, image processing, fitting of a polynomial
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Tab.1 Basic fabric specifications

WS g 454 BAD BEE/% REEHTRX mEEE/(gem’) JEE/mm
1 F(100% ) 31.25 tex x 15 3.5 95 4% 653.03 2.55
2 1 (100% ) 31.25 tex x9 5.0 110 4% 536.36 2.27
3 i (100% ) 31.25 tex x5 7.0 85 Sk 465.15 1.77
4 F(100% ) 31.25 tex x3 9.0 108 4% 418.18 1.32
5 i (100% ) 31.25 tex x2 12.0 110 ik 265. 15 1.12
6 i (100% ) 31.25 tex x 1 16.0 92 Sk 174.24 0.65
7 £F(100% ) 20. 83 tex x 15 3.5 100 -k 716.67 3.30
8 FF(100% ) 20.83 tex X9 5.0 117 -k 657.58 2.44
9 £FE(100% ) 20.83 tex X5 7.0 89 A 539.39 1.90
10 FFE(100% ) 20.83 tex x3 9.0 113 4% 350. 00 1.32
11 FEFE(100%) 20. 83 tex x2 12.0 114 Sk 296.97 1.12
12 F(100% ) 20. 83 tex x 1 16.0 95 A 198.48 0.65
13 2E(100% ) 33.33 tex x 1 12.0 100 T 169.70 1.85
14 FFE(100% ) 33.33 tex x 1 12.0 105 ook 148. 48 1.85
15 FF(100% ) 33.33 tex x 1 12.0 110 e 142.42 1.87
16 FF(100% ) 33.33 tex x 1 12.0 108 Trsk 143.94 1.60
17 FE(100% ) 33.33 tex x 1 12.0 114 ik 157.58 1.66
18 FF(100% ) 33.33 tex x 1 12.0 128 ik 174.24 1.87
19 FF(100% ) 33.33 tex x 1 12.0 114 [ECE 392.42 1.72
20 £FE(100% ) 33.33 tex x 1 12.0 128 [E20 427.27 1.92
21 £F(100% ) 33.33 tex x 1 12.0 140 [E20 369.70 2.03
22 i (100% ) 31.25 tex x2 12.0 106 R 269.70 0.91
23 #i(100% ) 31.25 tex x2 12.0 110 Sk 265.15 0.92
24 F# (100% ) 31.25 tex x2 12.0 114 RA 240.91 0.90
25 FFE(100% ) 31.25 tex x2 12.0 96 % 237.88 0.77
26 FF(100% ) 31.25 tex x2 12.0 100 Sk 225.76 0.78
27 £F(100% ) 31.25 tex x2 12.0 104 ek 236.36 0.76
28 FhiE (100% ) 31.25 tex x2 12.0 97 Sk 277.27 0.70
29 FhE (100% ) 31.25 tex x2 12.0 101 % 260. 61 0.76
30 ZhiE (100% ) 31.25 tex x2 12.0 105 R 287.88 0.68
31 m( B :m(Bp4) =65:35  17.86 tex x2 12.0 95 Sk 198. 48 0.74
32 m(FE) m(ER4) =65:35  17.86 tex x2 12.0 99 R 186.36 0.69
33 m(FE) m(E%) =65:35  17.86 tex x2 12.0 103 R & 187.88 0.70
34 m(H) m (&) =52:48  35.71 tex x2 12.0 104 A 301.52 1.01
35 m(H) m(&Y) =52:48  35.71 tex x2 12.0 108 Sk 289.39 1.09
36 m(H) m(&L) =52:48  35.71 tex x2 12.0 112 ek 278.79 1.08
37 2(100% ) 13.2 tex x2 12.0 91 A 177.27 0.45
38 2 (100% ) 13.2 tex x2 12.0 95 4% 175.76 0.47
39 24 (100% ) 13.2 tex x2 12.0 99 sk 159. 09 0.46
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Tab.2 Test results of tensile property and bending performance
- é PR /N ‘ i K B/ mm ‘

4] 2] Rhi L 2 Rhi
1 0.13 0.22 0.14 22.5 39.2 26.5
2 0.19 0.36 0.18 22.3 43.5 28.9
3 0.31 0.52 0.25 19.8 43.5 29.1
4 0.14 0.57 0.21 17.8 42.1 29.9
5 0.24 0.63 0.28 23.9 45.6 28.7
6 0.21 0.56 0.26 14.6 39.3 25.3
7 0.10 0.25 0.14 33.0 48.2 35.3
8 0.13 0.41 0.13 28.7 45.0 29.9
9 0.15 0.40 0.14 24.5 39.2 28.9
10 0.16 0.43 0.14 23.9 37.3 28.5
11 0.21 0.45 0.21 26.0 37.3 24.0
12 0.24 0.49 0.27 16.7 33.2 21.9
13 0.07 0.12 0.06 21.5 41.6 27.7
14 0.07 0.11 0.06 27.0 44.2 30.6
15 0.07 0.11 0.06 27.1 43.8 31.2
16 0.19 0.13 0.13 32.8 50.4 33.0
17 0.27 0.12 0.14 31.0 50.4 32.0
18 0.33 0.16 0.14 35.3 54.4 37.2
19 0.92 0.43 0.30 35.3 43.5 33.0
20 0.10 0.72 0.42 43.4 41.4 33.0
21 0.19 0.42 0.38 44.5 37.3 30.8
22 0.18 0.59 0.26 16.4 42.3 33.8
23 0.13 0.53 0.25 14.3 39.3 29.0
24 0.12 0.41 0.18 12.5 42.1 28.5
25 0.18 0.40 0.18 19.9 35.3 21.5
26 0.16 0.44 0.21 18.8 36.1 20.0
27 0.16 0.44 0.25 15.5 37.1 26.0
28 0.04 0.10 0.03 12.7 29.3 20.0
29 0.04 0.10 0.03 13.7 28.1 20.0
30 0.03 0.08 0.03 13.6 30.2 21.9
31 0.02 0.04 0.02 12.5 30.6 20.0
32 0.02 0.04 0.02 13.6 30.6 21.9
33 0.02 0.04 0.01 12.5 39.7 30.0
34 0.06 0.21 0.18 13.7 26.8 21.9
35 0.05 0.19 0.10 17.8 37.3 29.7
36 0.04 0.16 0.13 14.4 28.7 21.9
37 0.03 0.14 0.10 12.6 46. 1 33.9
38 0.03 0.13 0.05 12.6 47.2 31.7
39 0.02 0.13 0.04 12.6 48.5 32.1
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Fig.1 Virtual drape experiment inside Style3D
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Tab.3 Comparison of drape indexes of real and virtual fabric

HH HEAZL

G b i B ok /) Yy i b i TN /) ]
REU % PWE WiE/em PEIE/em PEiE/em BBV % PWE PIE/em PElE/em PEIE/em

1 22.02 6 7.80 10. 65 9.25 28.41 6 9.05 9.48 9.28
2 24.66 5 8.85 11.40 9.90 34.08 5 9.78 10.00 9.92
3 24.19 6 7.35 10.95 9.68 30. 68 6 9.20 9.68 9.47
4 18.55 7 7.65 10. 65 8.91 28.59 6 9.18 9.54 9.35
5 15.55 7 6.90 10.50 8.59 34.36 7 9.30 9.86 9.44
6 20.16 8 7.35 10.35 8.72 37.10 6 9.50 10.02 9.77
7 30.13 5 9.00 11.25 10.40 38.02 5 9.73 10.12 9.98
8 29.61 5 9.00 11.40 10. 40 31.95 5 9.61 9.98 9.79
9 25.33 6 8.55 10.95 9.85 27.53 6 9.13 9.35 9.25
10 20.65 6 8.25 10. 80 9.58 24.62 6 8.90 9.12 9.04
11 20.61 6 8.55 10.50 9.60 25.82 7 8.75 9.35 9.02
12 14.68 8 6.75 9.30 8.55 21.14 8 8.25 9.00 8.54
13 23.76 5 8.70 11.25 10.00 23.38 8 8.46 9.13 8.69
14 25.74 5 7.95 11.55 10.10 34.84 7 9.24 9.55 9.41
15 29.78 5 9.45 11.70 10. 40 36.11 6 9.45 10. 04 9.78
16 21.41 7 8.10 10.95 9.30 41.64 8 9.55 9.83 9.70
17 26.70 6 8.40 11.10 9.88 39.88 8 9.45 9.80 9.64
18 41.80 7 9.00 11.25 10.20 49.07 6 10.00 10.35 10.10
19 51.45 6 9.15 11.55 10. 60 45.32 5 10.20 10.35 10.30
20 53.98 5 9.90 11.85 11.00 51.30 5 10.30 10.56 10.50
21 59.14 4 10.70 12.30 11.50 49.52 5 10.20 10.51 10. 40
22 23.79 7 6.90 11.25 9.13 27.96 6 9.12 9.63 9.36
23 25.23 7 6.90 10.95 9.17 25.94 7 8.83 9.37 9.02
24 24.63 7 7.95 10. 80 9.39 27.30 6 9.11 9.58 9.30
25 14.59 7 7.65 9.90 8.61 24.30 7 8.74 9.22 8.95
26 14.50 8 7.35 10.20 8.40 26.47 7 8.88 9.34 9.09
27 15.90 6 7.20 10.50 8.93 24.64 6 9.05 9.32 9.19
28 8.14 8 6.60 8.70 7.69 14.27 9 7.57 8.11 7.80
29 7.61 9 6.15 8.55 7.45 14.19 9 7.58 8.11 7.79
30 7.06 9 6.15 8.40 7.33 13.71 9 7.54 7.98 7.74
31 13.18 7 7.50 10.05 8.51 17.80 9 7.86 8.39 8.05
32 12.90 8 6.90 9.45 8.27 23.05 7 8.71 9.03 8.87
33 13.74 7 7.65 10.20 8.49 17.44 8 7.93 8.61 8.24
34 23.89 7 6.60 10.95 9.15 23.66 8 8.21 9.23 8.67
35 23.43 8 7.50 11.25 9.15 27.27 7 8.92 9.44 9.12
36 22.82 6 8.10 10.50 9.53 20. 86 8 8.09 8.96 8.50
37 9.01 7 6.45 8.85 7.80 28.41 6 9.20 9.64 9.43
38 7.81 9 6.15 8.25 7.52 24.96 6 9.05 9.44 9.26
39 7.21 9 6.30 8.55 7.38 26.73 7 8.85 9.18 9.09
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Fig.3 Comparison of virtual and real drape image
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