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Influence of yarn rupture work on performance of warp knitting

ZHANG Lingjie MIAO Xuhong

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

Abstract In order to better understand the mechanical properties of yarn for warp knitting yarn tensions
during warp knitting and rupture work of yarn were studied. The idea of yarn rupture work to evaluate the
warp knitting performance was suggested. The 14. 58 tex cotton yarn 9. 72 tex compact siro-spun cotton
yarn and 8.33 tex (72 f) polyester filament were selected and the yarn tension and mechanical
performance were tested. Tensile properties of these yarns were transformed by angle domain and tension
work of each knitting cycle was calculated. Combining with the analysis of the yarn rupture work it is
found that the cotton yarn tension is close to the rupture work while the polyester tension is far less than
the rupture work. The greater the difference between yarn tension and yarn fracture work the stronger the
yarn warp knitting adaptability.
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o Fig. 1 Position of tension sensor
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Tab.1 Parameters of knitting
° C ) (o)
1/ 4 GB3: 10/12// 1 500
1 (66.75% /33.25%)  GB4: 23/10// 1780
2/ 4 GB3: 10/12// 1 380
1.1 (55.23% /144.77% ) GB4: 23/10// 1780
3/ 4 GB3: 10/12// 1250
. TM4-EL ( E28) (48.92% /51.08%)  GB4: 23/10// 1780
1 TS1200-A2-CE1 21 /cm; 1 000 r/min.
Schmidt ; SCMO1 1.2.2
LMS Test. Lab LMS ; YGO61-
1500 o GB/T 3916—2013 {
o (cre ) )
1 14. 58 tex ; (25 £2) C (65+2) %
2 9.72 tex ; 3 250 mm 500 mm/min
8.33 tex( 72 f) ; 4 6.11 tex(24 1) 0.5 eN/tex 1~3 10
( PBT) 0
1.2 o
1.2.1 1.2.3
N 1
LMS Test. Lab 2 3 4 5
o 2 o
1 kHz
30 s o
1 0
2
Fig.2 Route of warp yamn
2 GB3 1
1-~3 GB4 4 0
1 0 25 C ° 4



12 «30 .
4 o 3
2 1 3
1 2 3 ;o CV 2
4 x 5 2 4
5 Yoo 1 5 zZ e o
Xy o 2
Tab.2 Tension of yarn
F L S -
M=f =40 "= 7
w = del W = nw X x 2.01 6. 10 0.33 0.92 46
¥ 10. 10 18. 28 4.91 4.08 40
DAl mm; F cN; E x 1.93 547 027 0.8 46
eN/mm; L mm/  n 2y 9.6  16.82  1.93  3.95 41
:S mm: [ x 1.56 3.68  0.31 0.84 53
mm 10 3y 7.08 1529 2.63  3.53 50
cNemm, W
c¢Nemm, Y
3 o
W, = iw W, = S*’w
* A L
W. =W, +W, ’
S, «x ;S y N
W, x y ’
cNemm; w, w, x ¥
cNemm; W, =z cNemm,
1.2.4
W, = [fa,
- W, cNemm, f
cN; [, mmo.
3
5 Fig.3 Curve of yam tension change with spindle angle
2.2
2.1 4 o
. . . 0% 2 . 14,58 tex ( 1)
x 3 259 ¢N 16. 48 mm
y . 16.21 ¢N/mm 2 150.41 ¢Nemm; 9. 72 tex
( 2) 255 ¢N
16. 57 mm 15.36 ¢N/mm
1 972.69 cN*mm; 8. 33 tex ( 3)
. 2 250 ¢N 35. 34 mm
25.98 ¢N/mm 7 151.28 cNemmo
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Fig.4 Elongation-strength curve of yarn

2.3

1 154 mm S) 700 mm,
3 o
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Tab.3 Tension and rupture work of yarn

cNemm
W, W, W, 6
87. 86 1 407.39 1 485.25 2 150. 41
2 92. 62 1461.37 1553.99 1 972. 69

3 39.63 519. 46 559.09 7 151.28
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