03Co1

BHAHe RS S-SR AT SR A
- HDPE/PET &4+ -

TR, AAE, XA
Hrgistw FHgE 455
1. A&
Hgtaalel os] H4o ARS dARUe dFF3n Jde AFE EFHRE s E{
A AdAGY F2AR7T A3, 8 FEE sheath/cored, side-by-sided, s =H

Z9 g e Hart Aok AXE side-by-side® 9] BlAIZA FF7F 1937d 29
HRNA, o]F 19608 F-EHE YdE EFHF7 42 - vEoraR®, FAX Ax9 %Ei
AREE 7] AR H2d gAE FAARFY AEEF T 55T V1SS IR ARE A=
7] 9% $Ho 2 sheath/coreB & v RE B2 FHo EFH /7 g L-rxH %
o2 AzFHx Y1l :

sheath/core3 &] HFdF& §AF-A X0 Bol AR HH, oo ALGHE HIHFE= F
HAEZY] F5F d§FS YA sheatho] ALEEE 28R §Ho] cored AHEHE
aEAe] FHRG dolot ) oY@ o] F 2 EATFNAE sheath A& §3o] HluH

< 1¥Ux Z2dAMHDPE(11,28)& AHE3A L core FRole Zgdddddzg ol
E(PET)E AH&3tdth. B4 Fd did 33 A3 old wE FFHF9 & %
B0 #% AF[2]& Ao, HDPE(11,28)/PET H#4F9 &5 8Aatel glo] $x]3)
Mg o8¢ ATe AY AT AAoln dUdHE HH WA digt x84 [34]°] o
HES Asn Yot w2ty 2 dFgAE sheath/cored ¢] HDPE(11,28)/PET 234 %
oA dig FxHMAHAG FALE AR EAE HE - AEFEN EJAFY T2IAAH
A& n@Zsaz ok

FR ;M) Qo] sheath/core 4 AHEY AEuE 13ty AP Ve oH
A ELAANE F= THOEE DA ALY A& Aol F8F Eulerd[5]E A
£33

2. #AAN 2 49

sheath/core ¢ A EHE et thd3 22 AP HE AYen ol o33
22 7MAE st 7FEE 3 dAE Adhe Y dFA™E fAEH, 5 AN
stof A Bde FHAEL FAS, EWAA Z

Bl (steady state)o]t}. A <]
kel

il
Fg e 1A &t FH FF2 wHAFES UEdAda AT

* Mass balance equation
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W= VVI + VVZ = (PlAl + pzAz)V

* Momentum balance equation

dF _ dF, dFy, _ av _ g

dz - dz + dz —(VVI +W/2)(dz V)+7I'DZ'1
* Energy balance equation

dar _ ___xDh 4

& = T C,t Gy T T
* Constitutive equation

dv. _ F, + F

dz - A17]1 + Az?]z
A9 AujAg Ao A1EE 75 E AL Table 13 2.

Table 1. Parameters used for the simulation

Sheath component A\ Velocity of fiber

Core component F Tension

Density of polymer g Acceleration of gravity
Mass out flow rate Tt Air-friction coefficient

Diameter of fiber Heat transfer coefficient

h
Area of cross section Co Specific heat of polymer

s> U5 N =

Elongational viscosity

e AR ERAAE Fede o8 7HA BYe] oy V&Y ATFBAlAE F2
Euler® 7 Runge-Kutta®{<& A& Ed, 9714 Boh HS Euler$ES AHS3s4
ok 22 o] WHE U AEJ JPFojok F Aot

sheath”d¥ 22+ HDPE(11)(MFR=11), HDPE(28)(MFR=28)& coreld&# 2.2+ PETY
[7]=062 dL/g)& AH&3t 2™ sheath, cored £ EZHlE L1E 3|t A5 WAl
ALEE WHALERA L Table 29 2t

Table 2. Spinning conditions of bicomponent fibers used in the simulation

Variables Conditions
Mass flow rate W = 50 g/min
Spinning temperature To =290 C
Spinning diameter Do = 0.5 mm
Ambient temperature Ta=25T
Sheath component HDPE(11), HDPE(28)
Core component PET
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BgHNeze 2t R Bxulars 9718l7] 98, 7H3 8 m A (Carl Zeiss Jena Co.)oll H
FEvAE FAES HHESHEgd 2o ST W] BARsAA A7 E2HES 53
stRon, Fabdde] AF e Wste A oA E AR 20cm BHLE FAHFHIAUH.

o
S
-

A B E AR A4 st &gk dEe HFY Ast AFES A9
A v AAL ESXNAS FHAFAY AAd A dSXe ASAE 4T A&
Holi U&E& Figure 1§ B84 € + Atk d&FX & 2345 3km/min, Skm/min®]
2] A dAstn Yot AEXe %Y Aolg Holi unh. AT AHESEI FUHE
A wet AR Ae] A AT A, ASFAd Ao FAlsio)

Figure 29| sheathXd ¥(HDPE(11))3} cored®(PET)¢] ¥& $3H&
2E AHEZAA core?] PET7F sheath®] HDPE(1D)RT o & &8
T Atk Stress = (T) X dV/dz®l BAAFH 2+ &9 Hx9 2= g&EAE 1832
ESde <F AAAFEY Z4 AHEY HEE AN BRdE, EE ZUGACAdAE
ADPE(IDA#¢ = PETAEY AE7F vl SETulE vxsteg 7 o]
= $Y9 AVE Hx3t. oy AHAF 2HE tHA EEAES S/ wE A
e HA ¥4=Eo PETARY F=7F v AXA Hi, ol PETAR &&= $8& F
AN AREEIE 215 uhel Zhzhel FRo) we &30 e Y& Z7HFigure 3)
8tAl H i o]& cored ¥l Y& PETS XM Ay F71E 714 2. AFHS R
g Zt AR g BZHES AN B'E Figure 49 o6 o] 3 E¥ 9 nlus
HE A AEBAAC 5SS & F AU oM core’ldEQ] PETY E4d©] sheathd
) HDPE(11)9 £4HET UL Yol EFHF E4S F9s2 4SS ¢ & Ut

AEHOE AHE LI F/1EA wEt EFAFY EAo] FAHE dUAS ¥ ¢
08 FARAE AR e 7 Ao &E §¥9 F/t EAwES FUMAFL o2
l EFARY Ao /S € 4 Uk coredl Y& PET/F B@AHFY EA F4d
0% B2 7|9& dd3 gAY £3 AFHEE7 71842 PETY 7|dEe $18e
LER A ot

o N
nE -u’
L
Bu)
=
32
rlr

lo
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600 6.0x10° -
1km/min(calculated) —— HDPE(11) l!(mlmjn
50 ®  1km/min(messured) sonee | —— ~ PET lkn/min .
3km/min(calculated) —— HDPE(11) 3!cm/mm /
*  3km/min(measured) o | 7 PET Skm/min :
= w0\ e Skm/min(calculated) < —— HDPE(11) Skm/min  /
:!; 4 Skm/min(measured) g o] T PET Skm/min :/
%E' 300 E /,/
20010 E
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10110 A
100 x./-"f, N
~ 0.0x10" =
i
[1] T T T T T T T T T T T T
0 50 100 150 200 250 300 350 0 50 100 1% 200 250 300 k)
Distance (cm) Distance (cm)
Figure 1. Calculated and measured Figure 2. Calculated spinline stress
diameter  profiles for  bicomponent profiles at  several velocity for
spinning of HDPE(11)/PET. bicomponent fiber of HDPE(11)/PET.
100010 . 2000
O HDPE(11) O HDPE(I)
8.0x10° ® PET 160.0 ® PET
& ®
& 60x10 L o 1m0
B 3 .
.
K=
g 2.0x10° ) B o
® B 400
wuer{ ® O O O O O b
00 ® 0 © 45 o0 o
o 1 2 3 4 5 6 1 o 1 1 3 4 5 & 7
Take-up velocity (km/min) Take-up velocity (km/min)

Figure 3. Calculated stresses as a Figure 4. Birefringence of HDPE(11) and
function of spinning velocity at take-up PET components in bicomponent fibers

point. as a function of spinning velocity.
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