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Deformation Analysis and Prediction of Warp-Knitted Fully-Formed
Three-Columns”~ Hollow Meshes

GUO Yanyuqiu, DONG Zhijia”, JIANG Gaoming, YAO Sihong

(Engineering Research Center for Knitting Technology, Ministry of Education, Jiangnan University, Wuxi 214122, China)

Abstract : In order to expand the design idea of knitted hollow clothing, the design and deformation of warp-knitted fully-
formed three-columns”hollow meshes were analyzed and predicted. Take the clothing with three-columns”hollow meshes in
the market as reference, the design factors that may affect the shape of the three-columns”hollow meshes were determined,
such as number of mesh grids, number of vertically spacing grids and number of transverse spacing grids. Three groups
total of 18 samples were designed by the control variate method. The deformation data of the three-columns”hollow meshes
were collected and analyzed by image acquisition and processing. The results show that the number of grids and number of
transverse spacing grids affect the width of three-columns”hollow meshes. The number of grids and number of transverse
spacing grids are positively correlated with the width of three-columns”hollow meshes. The greater the transverse elongation
of the fabric, the more obvious the influence of aperture on the width of three-columns”hollow meshes; the increase of
spacing has little influence on the width of three-columns” hollow meshes. The number of grids and number of transverse
spacing grids also affect the transverse diameter of each single hollow mesh, in which the number of grids is positively
correlated with the transverse diameter, while the number of transverse spacing grids is negatively correlated with transverse
diameter. The shape of hollow meshes at each position in the three-columns”hollow meshes are fixed. The top meshes and
the side meshes are fan-shaped holes, and the middle meshes are polygonal. The transverse diameter of each hole is
ordered as: middle meshes > top meshes > side meshes.
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Tab.1 160/A change rate of bust and waist size

HFEl/em  HFEIZEEAR/ % BEFL/em RS R/ %

72 0 56 0

76 5.6 58 3.6
80 11.1 62 10.7
84 16.7 66 17.9
88 22.2 70 25.0
92 27.8 74 32.1
96 33.3 78 39.3
100 38.9 82 46.4
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Fig.1 Clothing with warp-knitted fully-formed three-
columnshollow meshes
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Fig.2 Schematic diagram of the shape of hollow meshes
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Fig. 3 Schematic diagram of parameters of three-

columns”hollow meshes
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Tab.2 Samples design parameters

B P

HH FEahd s N v L
1 48 16 8

2 56 16 8

A 3 64 16 8
4 72 16 8

5 80 16 8

6 88 16 8

7 72 8 8

8 72 12 8

5 9 72 16 8
10 72 20 8

11 72 24 8

12 72 28 8

13 72 16 4

14 72 16 6

15 72 16 8

¢ 16 72 16 10
17 72 16 12

18 72 16 14
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Fig.4 Jacquard stitches of sample 4
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Tab.3 Transverse elongation rate of samples
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Fig.5 Schematic diagram of experimental setup
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Fig.6 Image of sample 4
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Tab.4 Analysis of variance

HiH F ¥J5 F Sig.
S 5 422,206 29.211  0.000
v 5 34.741 2.222 0.059
L 5 78. 498 4.790  0.000
X 5 6 087.048 1825.094  0.000
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Fig.7 Influencing factors of width of three-columns ”

hollow meshes
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Tab.5 Linear relationship between width of three-columns”

hollow meshes and dependent variable
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fE  PARSEME R

X, v=0.265+17.20 0.982 37

X, v =0.44S5 +23.68 0. 929 98

X, v =0.59S5 +20. 49 0.958 15

A X, vy =0.555+31.49 0. 960 53
X v =0.70S +29. 46 0.974 40

Xe v =0.86S +25.02 0.974 95

X, y=1.04L +27.34 0. 965 06

X, y=1.27L+44.91 0.945 75

X, v =0.90L +54. 96 0.722 52

¢ X, v =0.84L +66.78 0. 838 06
X v =0.90L +72.90 0. 886 44

X vy =0.72L +81. 60 0.619 60
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Tab.6 Multivariate linear regression

bR L R 5L FrUEfb 25
i H - t p
B IRl RT = Beta

S 0. 367 0. 029 0. 350 25.550 0. 000

1% 0.019 0. 057 0. 009 0. 648 0.517

L -0.527 0. 057 -0.126 -9.170 0. 000

X 29.531 0. 472 0. 857 62.579 0. 000
TiifL 3. 809 0.285 0.211 13.357 0. 000
Rl 5.318 0.285 0.295 18. 644 0. 000
il L. 0 0 0 0 0

PHHE R =0.924;D-W KI5 1. 394
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Tab.7 Prediction formula of transverse diameter of hollow

meshes
e SR A TR =
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2N @ =29.531X +0.367S -0. 527L - 33. 500
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