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Fig. 1. Viscosity as a function of shear rate for polyst-
yrene of different molecular weights at 183T. In going

from left to right the curves are for molecular weight
of 242,000, 217,000, 179,000, 117,000, 48,500.

Broad molecular weight distribution
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log viscosity(poise)
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Fig. 2. Generalized melt viscosity-shear rate curves
for polymers with broad and narrow distributions of
molecular weight.
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Fig. 3. Dynamic modulus master curves for polyme-
thyl methacrylates of different molecular weights. Re-
ference temperature is 220C.

J‘PMMﬁA 220@ [ i [ I R

log G” dynes /cm?
N oW A Oy @

-4-3-2-10 1 2 3 4 5 &6

log wa; sec™!

Fig. 4. Master curves of G” for PMMA of different
molecuiar weights.
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Fig. 5. Melt viscosity versus shear rate . (A) high-de-
nsity polyethylene, Mw/Mn=16; (B) high-density
polyethylene, Mw/Mn =84 ; (C) low-density polyethy-
lene, Mw/Mn=20.
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Table 1. Molecular Characteristics of Polyethylene
Samples

Sample nlpoise)

Pol M, My M.J/M, 5

Code omer at 200C
High-Denst

A EDENS 010t 220X10° 16 94X10°
Polyethylene
High-Densit

B BTV %100 168X10° 84 19X10°
Polyethylene
Low-Densit

¢ OMPIS L 00x100 400X10° 20 L1X10°
Polyethylene

o}, 9871 E 713 1Y% polyethylene S 5Y £
i BEAFE 71 A 282 2o 8§ H=0t
Z}, ! Fig, 5914 Ml7kx) Alg e} X1 Ba3
¥ E 12¥ 9 ALx polyethyleneo] &§ =
7 Ao AL v B 87 fFolg & & Urh

ZA0 B8 =YUAIA AZF polyes-
ter, PMMA, polystyrene 59| £7] n¥-=}ol| &3
ATE L7E T Ao

Branching?] A% tjg ad= £ 2% &
ololA 7HA] e FeldEA e Fee Ad E2
olgdlel AR exo| Ful} osich M =
branched polyethylene?] J == A4 Exe] ZE
o d71AA olde) BA o ulztant

Hze| 25 &y

aEAe Axe 2k wel ZA Adch dol
2R ZHAE A U " A5 5
e 2A F7ZH fEldelexy HEG ¥
AN g 2roX FE AA a2} FA )
A% Andradet} Arrhenius2dl] whZc},

n=K R

Az 2% &AL &AL FF/ w2t ZA
Wl Aot Bl Balg E¥ols A BY o F
A el 2w Wi Fre ofEHe & A
94 2wdA sz oe@ 2e #AY Ao
(Fig. 6).
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viscosity at T,T ) _
viscosity at T,C ‘rate
viscosity at T,C \n

viscosity at T,C ~ stress

o}7]14] shear stress o (shear rate)™e] T dj
itk (Fig. 6).
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Fig. 6. Dependence of viscosity on temperature : pol-
yethylene terephthalate.

230

=g ZAstolof B}, 7o) olgrtEe dAE
HhE ol 7bg et ghele) dare FAIRT 1
et Ao oI 1000719 FEehd Lo Qo]
50C W& 7 o] Wmol FaL Ak 18z
H3l glo] YRS e ewE B 2@ 2
4ohe 2205k 2% Ak

AREE Ho] BAL TH Y= AW n¥A}
of 7kgel el BEaA Bk oY el v
Fole WA &5 AF DA hEel o) 4o
12T 84 713Yol talA 4 ¥, flexible
chain polymer/liquid crystalline polymere] 23
¢l self-reinforced polymer composited] &< 712
% 8§ 7HEol il AHsta obge 119 EA4o|
WMz 7estast s,

o4 15 AL fiber spinning, injection molding
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2138 19403 Fut7]ol A 19603 t) Zwbell 2 A Cou-
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FAP= AEEolA  poly(y-methyl-L-glutamate)
(PMLG) ¢} poly(y-ethyl-L-glutamate) (PELG) 2]
A §AE nHo2 M} 7Y = ks HE
dete}, 85wt% 2] 12/5 methylene chloride/ethyl
acetate solvent mixtureo] 15wt% 2] PMLGY
PELG7} &38)=l0] gl o)A 8§48 acetone/wa-
ter mixture = ethanol/water mixture?] 21%
FolA &4 Wakahl A}, ol AR e
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des& AJiHgell glo] H]8-o] YT Bo] £11, 2) &
v} 349} wet spinning process2EE 9] HFEE
o] Ao W uigo] go] Evhe Holr},

Kwolek? 2 Bairs} Morgan®£ p-aromatic poly-
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phenylene-terephthalamide) (PPTA)2] 43 £
2 2RYH u7r 2EAAE wee $47 4 A
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lar& ol§o2 43 =

Kwolek& 17 %= 4/E ©E7] 98l 707) A=9
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3 gl 54 wet wxrt SEAA A E b
wt% WA 15wt% o] REAE S, fuie o
HHoZ 4~8wt% LiCIE &#3F NN -dimethyl-
acetamide(DMA) 29} 2-& secondary amide/lithium
chloride &oju} FIHSA)HZL Fite] Apg-d
th, @& nEale} gul combination& 25~45C
FAE 8 I FoM WAL, HAME A
e AZH7] A 89l E A7 et 22 A
=1

Blades?* ®= oy w8kE polyamide §4L 7}
Fol 1o dry-jet wet spinning WHHS AL},
Dry-jet wet spinning *J& 1% Zo X%t air
gap2 T3 LEA &Yolu} spinning dopeE 4=F
3h= Rojrk. Air gaps T o]f+ coagulation
bath Fol A &Ho] 1oz 57| Aol A% /%
(elongational flow)eo] A 3}7] Y344 o)t} Bla-
dest= o] 73 o] =2l e) wet spinning Wyl 5]
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DEXNED 2 A 18 4% 19909 7€
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Ackis}t FF ATAE®L o)A 12wt% PPTA/
SA dopesZH-E ribbons®} tubular filmg THE7)
#1380 dry-jet wet 7138 4}, Ribbons& dopeZ
slit dieE %3 219 air gape £33 8% S22
Zol Yoz Ao}, Holle 4HS 4313}
7] f13f ¢ge) §02 AE)dta, AeF ribbond
air dry ¥}, Tubular film& A}23H= die”} annu-
lar die®t R 9jol+= ribbone] 7S¢ ). & ¢+
tubular film2] machine direction(MD) 3} transve-
rse direction(’i‘D)-‘ll NAREE ZHt 25M a9t 1
MPaolt}, 102 E<QF 400TolA A3t "E9
MDs$} TD9] 133w = z+zt 50MPag} 8MPao|t},
Pt 93¢ 82 500MPaoit),

Flood9} 35A 77152 PPTA/SA §9ogxH
ol wlE WE-S 7FFE Slo) HAFA AME
g}, o] FAANA 70CE FAH reservoird]] 17wt
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Z3. gde 2H &% 8ml/minZ ¢EE
HHALE A fol A EE 23 230 wet vhEd,
MD7} 66MPadci| A 220MPa, TD>} 90MPacl A 320
MPaolt}, 29id] Y& 300CelA annealing
7%= MD7} 380MPa, TD7} 370MPac] €t}

Morgan®’ & o|4M4 aromatic polyhydrazide €Y
9] dry-jet spinningell &3] 2k, F12HSA) oL}
fluoro-sulfonic acid/sulfuric acid(FSA/SA) E¥E&
2 ¥ o]¥A 20wt % poly(oxalic-chloroterephthalic
hydrazide) (POTH) £9-2 1T 9] coagulation bath
Zo] =FALgch HARE POTH/FSA/SA £99] 9%
A=) dAetd_e 74zt 14GPast 4GPatt

Panar 9} Wilcox®= § 714 ol d 43 §7] &)
of 2351 2% celluose F=A Y o|}d 4oz
e v2d nZE 4/E H=v wet spinning®}
dry-jet wet spinning 3-8 A3 ch

Allen® 719 FEATAE®E aromatic poly-
(hetero cyclic), poly(bisbenzothiazole) (PBT)<2
4% &oe] dry-jet wet spinnings 71€ Rt Me-
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thane sulfonic acid(MSA)u} polyphoshoric acid
(PPA) 9] 10wt% PBT -£9.2 multifilament spin-
neretteE F3 4&% o], narrow air gape E3)
HEFH o2 MSA/watert} water?t.2 ¥ cold coa-
gulation bath© 2 & #c}, Coagulation® o A
f& wash bathE %8} 7+ take-up rollo] 7+71c}.
PBT/MSA &9ofA A2 WA} Hie AdddE7}
0.4GPa~1.5GPao] 11 A€ &L 45~154GPa 3t
= 7Hth, PBT/PPA £d02RE Ao WAL A4
£ AA7E 05GPa~2.3GPa, ¢1AErHL 50~76
GPao|t}, 200~400T A #e dXe| Fole A%
F% 15~32GPa, AFEAE 128~320GPaz} €
o},
ol ERH NY iz £ JhFol e B
7 Fa3 A& ¢ HA, A A4 ez
A spinning dope 2] L8} ‘FEE Aesle Aol
ZQ3lth, ERE elongational flows & 4 QA
die$} coagulation bath A}o]d]| air gapo] BLFHE
& 4= Ao}, o] elongational flows= chain orienta-
tiond} 71A|H F=E ol it Ax=, 7}
A stresse] ol W} oA & structurer} G
o}, {3k B9t A " ) o] o) 7}
AAY olFo2 vigd FXE vreEth YNE
Az e &3 MRS ol e B¢
23A717] 913 Fasict ojg ghek ZFake] fufr}
AHEYHE Eoly Aol JheEss oluA
FA F3E A717] Y8 dEAE Aol Bt n}
Ao g Az Fol Aol AEFL FHsldlA 7Y
e A2 chain orderst 7|A|H ZAxE 7jA37)
Aot

8 713

Y LR 4§ 7HEE 197439 B3 99
t}. Kuhfuss$} Jackson®® 2.8 60mol% p-acetoxy-
benzoic acid¢} poly(ethylene terephthalate) (POB
/PET 60/40) 2] copolyester& 270Co) A conventio-
nal melt spinning%t Z3E Hugch AR 4§
T brittledlil QAP T 04GPa, AAYFAE 25
GPaol ¥ t}.
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1982'd0]| Aciernost 19] % A7 2259}
285TC W99 &§ 2594 POB/PET 60/402 92
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Atk 225CoA ALY MAE o B x4
FE AR U e VLS JERILh
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gtk e £%7) 300m/ming YA § A AAe
BEE 58 F7HAAA wel g2, = 225T
o] 4] 30GPao]1 285T Q) 7$-olx= 3GPao|th, AUA
Aew e £57F 10m/ming! 2 -$-o] 40MPad] A,
50m/min¢] 7$-dl= 220MPa7tz] 718}, Klei-
nschuster & 339CeolN a4 Zajoxg =9l
poly(chloro-1,4-phenylene-4,4 - dioxybenzoate ) &
8§ AL AL AR e Qe 9%
et &o] 247} 0.4GPas} 19GPa& Vel gltt, 25~
315C 9l oA BAle X2 AL Ax HH
o] AFE=9} A& 42z 1.7GPas} 37GPa
7 F7hskd o).

Cottis¢} FF5ATFAERL 50mol% p-hydroxybe-
nzoic acid(PHB), 25mol% p-p'-bisphenol(BP), 17
mol%, 19mol% 2} terephthalic acid(TA)$} 6~8
mol% isophthalic acid(IA) & X 38}= copolyester
o] &% WAkl W3l 71&3c}. PHB/BP/TA/IA ¥
TEHAE 320CAA &8 WAEUY, IARE 10
GPa~12GPas} 34~41GPag] JIAEH L L 713 4
71 Qojzoh

Demartino®& 60mol% PHB, 20mol% TAS} 15
mol% ~20mol% ] 2, 6-dihydroxynaphtthalene(2,
6 DHN)o.2 € o&7ix|e] gy d2vlz 35
A o] &8 WAl s 71E&Red olF Fede
300C~360T o} 4] 0.18mm Z|7 9] orificed £ &
7] T2 &8 4E TAENT dE S5 52m/
mine] i}, 60/20/20 PHB/TA/2,6 DHN 23§44
o] AFB= H3E&L 22} 0.8GPag} 62GPas
ER Aot

Zachriades$} Logan®e 295~330Co)A POB/
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PET 80/20€ &% |A3lY HKE HEAT 300
TN &§ I8 AR A3 =E 1156MPa, <
ZetA 8- 5GPac|%] 3L, 330ToNA &8 WAkgk A
o AFAE o} BY§2 742} 225MPa s} 40Gpao)
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terephthalate(HQT) 2] Z=A1& 712 22 POB/PET
2] AME Aol #a] Rugch Al 4§ 2nv
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dn

DEXED 7l A 18 43 1990 7
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Fig. 7. The analogy of dry-jet wet spinning to isother-
mal gap melt spinning.
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Fig. 8. Plot of Hermans’ orientatin factor versus ext-

rusion rate for isothermal melt spun POB/PET 60/40

fibers.
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