HWAHAK KONGHAK Vol. 31, No.5, October, 1993, pp. 584-592
(Journal of the Korean Institute of Chemical Engineers)

HE SA9 SRS S54
I Hyaeol YAAMIL HE

HFE - ZEel - 0|48 - RET - HxYH

aej st 33tgata)
*SKC A74
(1993w 349 8% A4, 19931 69 25 A=)

Dynamic Characteristics of the Melt Spinning of Viscoelastic Fluids
I. Steady State Behavior of the Spinline

Joo Hwan Kim*, Byung Min Kim, Sang Heon Lee, Byung Kyu Yoo and Jae Chun Hyun

Department of Chemical Engineering, Korea University
*R&D Center, SKC Co., Ltd.
(Received 8 March 1993; accepted 25 June 1993)

A Aze) bt Fad

H
o
o
o
cjo
oZ
>
2

ol 4
2
o
b
oXx,

x4, zelm gae FAY g Ayst SRR
upp ) Eold, Ad BN FLebl AAHE FHEAT PR v1AE 3 GE Yobsict wAE
54 olelt el2e THY YT FAZ JENE Y44 PO BFAQ PRE AT Foh B3
NEE, WARR, o) Bo) $UE A R f A1) SHo) BAEHE o9 HFEAE B ATol A

et

Abstract—Dynamic characteristics of melt spinning, the most important process in synthetic fibers manufac-
turing, has been investigated by conducting a simulation. The governing equations of one-dimensional model
comprising the continuity equation, the equation of motion, the energy equation, and the constitutive equation
of the materials, have been solved for different material constants and different operating conditions to find
out the effect of the industrially important operating variables on the spinline dynamics. This kind of prediction
through a simulation provides valuable information to the productivity improvement of melt spinning, ie.,
process stability and product quality. Specifically, in this study we evaluated how the spinning process is
influenced by the characteristics of viscoelastic fluids and the operating conditions such as spinning velocity,
cooling conditions, spinning distance, and so forth.
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Table 1. The material constants and the reference spin-
ning conditions

a=04 r=40

u,=2.0X10* g/cm-sec(at 220C) A,=1.14X10 *cm?

G=4.0X10° g/cm- sec? V,=20 cm/sec

E =4600 cal/mol A;=285X10"%cm?

p=0.83 g/cm® V., =800 cm/sec
C,=0.7cal/g'K L=50cm
T,=220TC
T.,=25C
V, =100 cm/sec
o] 7] 4
C=rmbaAs

Re*=-Z7| 5% Reynolds number

p=3719 W=

v,=37]2] kinematic viscosity
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Fig. 1. Threadline cross-sectional area plotted against spin-
ning distance for the reference conditions and ca-
ses 1-3.
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Fig. 2. Threadline cross-sectional area plotted against spin-
ning distance for the reference conditions and ca-

ses 4-8.
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distance for the reference conditions and cases 1-
8.
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Fig. 5. Threadline velocity plotted against spinning dista-
nce for the reference conditions and cases 4-8.
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