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Designing method of random fabric based on
random lifting of heald frames

AO Limin' TANG Wen’
(1. College of Material and Textile Engineering Jiaxing University Jiaxing Zhejiang 314001 China;
2. College of Business Jiaxing University Jiaxing Zhejiang 314000 China)

Abstract In order to investigate the weaving control method of fabric without repetitive weaving regular
rule for warp and filling yarn the concept of random fabric was proposed with random lifting of heald
frames as the mechanism based on the binary expression of the lifting state of heald frames the weaving
control methods of random fabric were proposed and warp and weft interweaving characteristics of
different weaving control methods were analyzed. The random fabrics were simulated using fabric design
software and their weavability was discussed. The fabric samples were woven by a fabric sampling
machine the interception characteristics were verified. The results show that by the random control of the
lifting movement of heald frames random fabrics can be woven into irregular and non-circulating. Real-
time random control can be used and the methods of pre-generating weaving sequence can also be used
when the random fabrics are woven. Put-back sampling and non—<eturn sampling can be employed when
generating randomized weaving sequence which controls to weave nonimited and limited random fabric
respectively. Warp floats and weft floats with different lengths are distributed randomly on the random
fabric surface and many protruding three-dimensional stripes appear along the weft direction of the
fabric showing good permeability and tear resistance to the fabric. The interlacing numbers of the heald
frame have little difference when weaving randomly.
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Fig.1 Weave pattern( a) and corresponding

binary array( b) of five-shaft weft stain
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Fig.2 Binary sequence ( a) and effective heddles
state set ( b) of 3 heald frames
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Fig.3 Twill weave (a) and its corresponding

binary array ( b)
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( ) o Fig.4 Random sequence generating program of put

back sampling ( a) and non-return sampling( b)
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Fig.5 Effective heddles state set ((a) of 4 heald

frames and its corresponding fabric weave ( b)
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6 4

Fig. 6 Fabric weave ( a) and partial simulating ( b) ffigure for limited random fabric of 4 heald frames

7 4

Fig.7 Fabric weave ( a) and partial simulating ( b) figure for non-dimited random fabric of 4 heald frames

1 4 4.1.2
Tab.1 Calculation results of warp floats for random

fabric of 4 heald frames

( ) 1% 1% ( ) 010
1 39 49.37 39 52.70 °
2 21 26. 58 17 22.97
3 16 20. 25 11 14. 87 ( )
4 2 2.53 4 5.41 °
5 1 1.27 3 4.05 2 2
o 2
1 2
5
2
6.7 Tab.2 Statistics result of interlacing numbers for
’ ’ each heald frame
3 1% 0.51%; 1 145 51
31 2 143 153
10. 33% 7.14% 3 3 148 149
4 156 152

1 0.33% 0.51% 4
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3 5 500 5
4 7 2 000 5 o

3 5 500

Tab.3 Statistics result of interlacing numbers for each

heald frame with 5 heald frames and 500 weft insertion

—_

259 263 257 231 245
244 255 258 265 256
269 253 257 259 254
258 257 244 230 260
246 246 257 253 247

wm R W

226 233 251 250 259
235 264 238 246 262
231 220 257 262 246
256 272 272 268 241
287 279 263 239 271

4 7 2 000

Tab.4 Statistics result of interlacing numbers for each

heald frame with 7 heald frames and 2 000 weft insertion

1 1000 1023 992 990 997
966 977 1002 992 1013
1032 1021 958 994 988

979 988 936 1 021 998
967 1023 965 1014 1 002
977 991 995 989 1 001

1031 1017 1000 1004 1033 1006 1017 1030 997 1 009

994 1 003 957 985 1 009

2

3

4

5 997 1003 1043 990 1 005
6

7 987 980 1 008 989 990

991 1012 969 1005 1 028
1032 1001 1008 992 1031
1015 973 1024 1023 1018
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Fig.8 Sample( a) and its partial magnification( b)

of limited random fabric with 4 heald frames

9 4
Fig.9 Sample( a) and its partial magnification( b)

of non-imited random fabric with 4 heald frames
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