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Innovative weaving for integral pleated woven fabrics

MA Yanxue'> LI Yuling'> LIU Mengjia® LI Yaqian® YANG Xin®
(1. Key Laboratory of Textile Science & Technology ( Donghua University) — Ministry of Education
Shanghai 201620 China; 2. College of Textiles Donghua University Shanghai 201620 China)

Abstract In order to enhance the three dimensional( 3-D) effect of woven fabrics this paper presented
an integral pleated structure with 3-D characteristics. In terms of technical difficulties in warp tension
variation in the weaving process the paper analyzed shaping principles and the shaping process of
integral pleated woven fabrics and identified key techniques of weaving pleated structures. Additionally

the paper designed an innovative warp let-off mechanism with self-adaptive function. A case study of the
warp let-off device design and pleated woven fabric development indicates that in pleated area weaving

lower warp beam is stopped but the tension deviation of lower warp yarns is increased because of the reed
friction and its yarn tension is around 45 ¢N while the tension of upper warp yarns is around 20 c¢N.
The tension situation can meet tension requirements of warp yarns and realize effective and stable weaving
of pleated fabrics; moreover the length of each pleat can vary from O to 23 c¢m with significant 3-D
effect.
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Fig. 1

1

Cross-sectional shape of filling yarns

2
Fig.2 Steps of integral pleated structure. (a) Beat-up( 1) ;
(b) Shedding( 1) and picking( 1); (¢) Beat-up( II);
(d) Shedding( II) and picking( II); (e) Beat-up( 1)
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Fig.3 Diagram of self-adaptive warp let-off system
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Fig.4 Diagram of elastic rear beam
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Fig.5 Diagram of air cylinder and spring linkage
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Tab.1 Spring specification
/ / /
/mm  mm  mm (Nemm™') /mm
55 21 3 19 14. 1 88 ~90
105 48 7 9 49.0 98 ~96
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Fig.8 Design of upper warp beam
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Fig.6 Design of body frame o
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Fig.9 Weave structure of integral pleated fabrics.
(‘a) Nest weave of connecting part;
— Dy g (b) Unequal length double layer weave of pleating part
7 2 o
Fig.7 Design of beam 5
3.2.3 Tab.2 Material selection and weaving parameters
@ ”
- /tex /( (10 cm) 71)

° 14.6 14.6 486 307

8 14.6 19.4 486 453
14.6 14.6 486 453

3.2.4 10 o

11
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8§ mm 23 mmo

( 9(a)) 23 mm
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Fig. 10 Integral pleated woven fabric
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Tab.3 Variation of warp tension

/eN

39.0 40.9 40.0
43.5 46.3 44.6

15.6 16.2 15.0
20.0 21.5 19.5
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