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Semi-Open-End Twist Model of Fiber Strand in the Condensing
Zone in Pneumatic Compact Spinning with Lattice Apron

FU Ting .CHEN Nanliang
(College of Textiles, Donghua University, Shanghai 201620, China)

Abstract: The semi-open-end twist insertion model was proposed for the existence of additional twist of
fiber strand in the condensing zone in pneumatic compact spinning with lattice apron. It is believed that
there are some open-end fibers on the surface of the fiber bundles, and major fibers are wrapped by them
under the action of airflow, so as to form a skin-core structure. On this basis, the model of open-end
single fiber motion is established, and the motion trajectory can be obtained by numerical solution, and
then the twisting situation of the strip is analyzed. Through the comparison between calculated values
and experimental values, the correctness of the semi-open-end twist insertion model is verified, and the
twisting theory of the spinning is also enriched.
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Fig 2 Schematic diagram of the skin-core
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Fig 1 Schematic diagram of the semi-open-end twisting
insertion model of fiber strand in the condensing
zone Bo
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Fig 3 Force diagram of the fiber in the condensing zone

im%@@@ﬁm

21
F (2) .
1.
F, = ?(/npaAr(Va — ) ‘ Vo — Vs ‘
: Cp 3 0a A
3 Va 3 Vi
Cp
3 o
J? Re < 1
e
Cp = FéJr 3‘; 1 << Re << 100
A/ Ixe
% Re =100
0 0. 40~0. 45 .
Re
Re = dr‘va_vr‘
Yz
] o
Oxyz .
Xy ys 23 s
Ehzgwcwhw”—mf
Fi, = ¢ diCop. (v, — v’
Fy. = 2diCpp, (v, —01)"
22
T )
(ND; /1
(ND; f> x

(2

3

€Y

(5

(6)

(7

(N); f
(N); N
(N); P
(N);p (Pa),
Z D)
T= 1\ (8)
y ,
N=p XA, (9
1A o
4 , sV sV
5AU

4
Fig 4 Schematic diagram of factorization of frictional

force on fiber in the condensing zone
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Table 1 Parameters design of spinning process
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Fig 5 Schematic diagram of the trajectories of open-end fiber
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