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Abstract : The shear behavior of plain carbon woven fabric was studied. The results show that the staged shear
behavior of fabric is related to its mesoscopic structure and there is different shear mechanisms at different
shear stage. From the results of the XL T-3400 serial variant microscope and picture frame experiment , the
shear mechanisms at different stages are analyzed. The codficient of yarn friction was obtained by yarn pull-
out experiment and a yarnfrom the plain fabric wasinstaled as a cantilever and the bending rigidity was meas-
ured in this way , from which the friction moment was obtained. Through the picture frame experiment and
moment balance, a load-shear angle model was derived for plain fabric at the beginning of the shear stage. The
experiments results show that the model can smulate the beginning shear stage for plain fabric well after the
shear angle is over 0. 05 radian.

Key words: fabric; shear mechanism; yarn pull-out ; picture frame experiment ; moment balance

Mack  Taylor™ -

, Grosberg
Park 2

, Kawabata 1
[3]

1 XL T-

YU 3400

[4]

1(a) ,

;2006—05-17 : :2006-08-17 ( 1(b) ),

E-mail :lingc @hit. edu. cn



1006 28
, 10
mm/ min, 100 N 4
0 P
4y 8
;L i Fs P
1
Fig 1 Mesoscopic structure of plain carbon fabric 5 '
Y
2 cos@ =9d/2L + cos (11/ 4) (D
- , y =1/2- 3 (2)
3 1 (0 35 mm ), s e A
;2 (35 50 mm
) 1 1
( 1(b) )
1 ) y 3
( 50 mm ). .
' 3
) Fig 3 PFctureframe experiment setup
F
3
N
0.06 Fspo) A
0.05
0.04 +
Z
& 0.03
# 0.02 |
001
0 10 20 30 40 50 60
fr#/mm 4
2 ) Fig 4 Geometry of the picture frame experiment
Fig 2 Loaddisplacement curves of plain carbon fabric 3
at picture frame experi ment
, 6 cm
Instron5566
, , 30 mm/ min 5
[5, 6] 3
, 25 cmx25 cm, , , , M
4 !
, 10" * kN , In_(P/ P)
y - 3
, BN
4 : P P; i j ; Nij
Instron5566 i B .

© 1994-2007 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



4 1007
XL T-3400
B 2 79 rad 5
, (3) M N,
0. 0381 Fr
038 Fr =UN (5)
06} 7(b) 7(a) A
Z W 7(b)
#E' 04t
=
0.2 H
0 10 20 30 40 50 60
{1 #/mm
5
Fig 5 Curve of pull-out testing of plainfabric
4
7
’ Fg 7 Unit cell and crossover area of weft and warp
[’8] OBC Fr
Nguyen A ,
, Katabawa
[91]
/2 W/2-c0s 0-9)
Me = Eredgrdy  (6)
’ l 0 A
il 1 A
M. Nguyen!® ,
’ ’ A = W?/ cosy (7
M. Nguyen (5) (7 e
) 1024J El hWco T2
Me = 4J SY ¢ 3dp (8)
., 577,  Jo c0s@ - 0)
_ 2.048Elh 4 E
N 19 P “ ' °
P 6 :h
! Fs = PI2- cos® (9)
Py h
N L
J. Page'™” N a , ’
a N fo = 0= = —BS— (10)
' ' ' L/S 2LcosB
:L/'S
---------- _ PSP Ly
h___ M = L sn[4 2 (11)
f /7§|/ , fs Mg
|- 7, | Me ( 7(a)) ,
. ZMO = M - 4Mr =0 (12)
(8) (11) (12)

Fig 6 Idealized bending of ayarninfabric



1008

28

4 0944 El hL Wcosy V2 dp
57P“YszsintE : V—JJ° c0s’@ - @)

P=
4" 2
(13)
(13)

M =00381,L =250 mm,h=0 075 mm

Py =8 4 mm (13) ,
El 1
22.5 mm, 1 0 065 g
1 3
) El, 0 872 6
N - mm
8 (13)
, 0.05rad ,
0. 05 rad
0. 05 rad , ,
P Grosberg B.J. Park™!
Gl vy
o LR
20 '—’//"_r_',_‘_,'——r"".
z ) B
E »
# 101
05 F
p
0 005 010 015 020 025
89 4) fy/rad
8 -

Fig 8 Load vs shear angle for plain carbon fabric
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