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Modeling of Fiber Dynamics in Roll Draft Zone

You Huh, Jong S Kim
Department of Textile Engineering, Kyunghee University, Yongin, Korea,

1. Introduction
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2. Modeling
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fig. 1 Schematic drawing of the drafting zone

N
>
i
o
c
3
©
=
(@)
=

2 i
|

Me o Bol £ 9 Wl BYF ez wdy g&5A2 39
qee HUEE B

& ==y Pyl FYstA seo

sge

°oF HHzr whRo] st T Yol ST wAB,

By |t

o rfn M g

s

ok oo
o 4
1o

-77-

E & U9 47 Ase 229 37 Astd d&d 7HHE war|2 vt



2435 3o AlEE Hs ‘—C: 033
Ib(t,x) : back roll®] nip line ZH€ A7t
vitx)  ANZE L A xdl A A 3T Sk
n(tx) @ N3t A xolAM FAde Avd 5
fittx) © AN t, 92 x9 oy R AE A4 AF ALd=R(ERE 7R

o Adxe = 23 dAs 7HA).
vilt,x) © Az, 91X x9 £Foly UFd Qe ivA AR £=.
fit.x) © N2, ¥ x9 control volumedl ZH&3= surface force.
u: sgolv e HAASF a: £EE4) gig A

2.2. Fundamental Equation System

2.2.1. Mass Balance
Fig. 19 93 control volumeo] w3l HAFHEo] M2, control volume Wi

Ao A% WA3E L swface xE& 3 Eo7l= A +9 mass flow rate®} surface
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2.2.2. Momentum Balance

Fig. 1] #o& control volume®] &2 F WM& surface x& A 7}
= €%ol¥ 9 kinetic momentum rate®t x+dxE A Yo &o]H 9 kinetic
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2.2.3. Constitutive Equation
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' ’ dx u - frictional viscosity (constant) 5)

2.3. Model Simplification

el FolA 2(2), (4), B)E slivers] THAAFTE HAMSE equation systemo 2
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oA lbaﬂi,x)t =0, a8z 3{lb(t.x39£ v(t x)} =0 o]t}
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3. Simulation and Discussion
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Fig.2 The profile of the mean velocity Fig.3 The profile of the linear density
in the draft zone. in the draft zone.
(v(0)=206, u=55870, L=40, DR=3.2, a=1175) (v(0)=206, u=55870, L=40, DR=3.2, a=1175)
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4. Experiment
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A& &gdol ol roller gauge lengths 40mmelt}. Fig. 49} Fig. 5= 4823
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Fig.4 The linear density corresponded Fig.5 The linear density with the
to measuring interval (DR:3.2) change of draft ratio

5. Conclusion
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