
Appendix A NUMERIC DATA 

1.0000 
0.9999 
0.9998 
0.9997 
0.9995 
0.9993 
0.9990 
0.9987 
0.9984 
0.9980 
0.9976 
0.9971 
0.9966 
0.9961 
0.9955 
0.9949 
0.9943 
0.9936 
0.9928 
0.9021 
0.9913 
0.9904 
0.9895 
0.9886 
0.9877 
0.9867 
0.9856 
0.9846 
0.9835 

A. l  Data on Air 

1.0000 
1.0000 
0.9999 
0.9998 
0.9998 
0.9996 
0.9995 
0.9994 
0.9992 
0.9990 
0.9988 
0.9986 
0.9983 
0.9980 
0.9978 
0.9974 
0.9971 
0.9968 
0.9964 
0.9960 
0.9956 
0.9952 
0.9948 
0.9943 
0.9938 
0.9933 
0.9928 
0.9923 
0.9917 

Table A . l  
Flow Parameters versus Mach Number for Subsonic Flow. 
Values from National Advisory Commitee for Aeronautics T N  1428. 

After L. Prandtl: Essentials of Fluid Dynamics, Blackie & Son, London, 1952. 

M 
0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.10 
0.11 
0.12 
0.13 
0.14 
0.15 
0.16 
0.17 
0.18 
0.19 
0.20 
0.21 
0.22 
0.23 
0.24 
0.25 
0.26 
0.27 
0.28 
0.29 

- 

__ 

- 

- 

- 

- 

2 
pn 
1.0000 
0.9999 
0.9997 
0.9994 
0.9989 
0.9983 
0.9975 
0.9966 
0.9955 
0.9944 
0.9930 
0.9916 
0.9900 
0.9883 
0.9864 
0.9844 
0.9823 
0.9800 
0.9776 
0.9751 
0.9725 
0.9697 
0.9668 
0.9638 
0.9607 
0.9875 
0.9541 
0.9506 
0.9470 
0.9433 

e 
pn 
1.0000 
1.0000 
0.9998 
0.9996 
0.9992 
0.9988 
0.9982 
0.9976 
0.9968 
0.9960 
0.9950 
0.9940 
0.9928 
0.9916 
0.9903 
0.9888 
0.9873 
0.9857 
0.9840 
0.9822 
0.9803 
0.9783 
0.9762 
0.9740 
0.9718 
0.9694 
0.9670 
0.9645 
0.9619 
0.9592 

q-z- 
1.0000 1.0000 

A' 
A 
- 

0.00000 
0.01728 
0.03455 
0.05181 
0.06905 
0.08627 
0.10350 
0.12060 
0.13770 
0.15480 
0.1718 
0.1887 
0.2056 
0.2224 
0.2391 
0.2557 
0.2723 
0.2887 
0.3051 
0.3213 
0.3374 
0.3534 
0.3693 
0.3851 
0.4007 
0.4162 
0.4315 
0.4467 
0.4618 
0.4767 

Continued on next page 
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Table A . l  
Continuation 

Flow Parameters versus Mach Number for Subsonic Flow. 

M- - 
0.30 
0.31 
0.32 
0.33 
0.34 
0.35 
0.36 
0.37 
0.38 
0.39 
0.40 
0.41 
0.42 
0.43 
0.44 
0.45 
0.46 
0.47 
0.48 
0.49 
0.50 
0.51 
0.52 
0.53 
0.54 
0.55 
0.56 
0.57 
0.58 
0.59 
0.60 
0.61 
0.62 
0.63 
0.64 
0.65 
0.66 
0.67 
0.68 
0.69 
0.70 
0.71 
0.72 
0.73 
0.74 

- 

- 

- 

- 

- 

- 

- 

- 

- 

E 
pn 
0.9395 
0.9355 
0.9315 
0.9274 
0.9231 
0.9188 
0.9143 
0.9098 
0.9052 
0.9004 
0.8956 
0.8907 
0.8857 
0.8807 
0.8755 
0.8703 
0.8650 
0.8596 
0.8541 
0.8486 
0.8430 
0.8374 
0.8317 
0.8259 
0.8201 
0.8142 
0.8082 
0.8022 
0.7962 
0.7901 
0.7840 
0.7778 
0.7716 
0.7654 
0.7591 
0.7528 
0.7464 
0.7401 
0.7338 
0.7274 
0.7200 
0.7145 
0.7080 
0.7016 
0.6951 

e 
A 
0.9564 
0.9535 
0.9506 
0.9476 
0.9445 
0.9413 
0.9380 
0.9347 
0.9313 
0.9278 
0.9243 
0.9207 
0.9170 
0.9132 
0.9094 
0.9055 
0.9016 
0.8976 
0.8935 
0.8894 
0.8852 
0.8809 
0.8766 
0.8723 
0.8679 
0.8634 
0.8580 
0.8544 
0.8498 
0.8451 
0.8405 
0.8357 
0.8310 
0.8262 
0.8213 
0.8164 
0.8115 
0.8066 
0.8016 
0.7966 
0.7916 
0.7865 
0.7814 
0.7763 
0.7712 

T 
T O  

0.9823 
0.9811 
0.9799 
0.9787 
0.9774 
0.9761 
0.9747 
0.9733 
0.9719 
0.9705 
0.9690 
0.9675 
0.9659 
0.9643 
0.9627 
0.961 1 
0.9594 
0.9577 
0.9560 
0.9542 
0.9524 
0.9506 
0.9487 
0.9468 
0.9449 
0.9430 
0.9410 
0.9390 
0.9370 
0.9349 
0.9328 
0.9307 
0.9286 
0.9265 
0.9243 
0.9221 
0.9199 
0.9176 
0.9153 
0.9131 
0.9107 
0.9084 
0.9061 
0.9037 
0.9013 

- a - 
an 

0.9911 
0.9905 
0.9899 
0.9893 
0.9886 
0.9880 
0.9873 
0.9866 
0.9859 
0.9851 
0.9844 
0.9836 
0.9828 
0.9820 
0.9812 
0.9803 
0.9795 
0.9786 
0.9777 
0.9768 
0.9759 
0.9750 
0.9740 
0.9730 
0.9721 
0.9711 
0.9701 
0.9690 
0.9680 
0.9669 
0.9658 
0.9647 
0.9636 
0.9625 
0.9614 
0.9603 
0.9591 
0.9579 
0.9567 
0.9555 
0.9543 
0.9531 
0.9519 
0.9506 
0.9494 

A' 
A 
- 

0.4914 
0.5059 
0.5203 
0.5345 
0.5486 
0.5624 
0.5761 
0.5896 
0.6029 
0.6160 
0.6289 
0.6416 
0.6541 
0.6663 
0.6784 
0.6903 
0.7019 
0.7134 
0.7246 
0.7356 
0.7464 
0.7569 
0.7672 
0.7773 
0.7872 
0.7968 
0.8063 
0.8155 
0.8244 
0.8331 
0.8416 
0.8499 
0.8579 
0.8657 
0.8732 
0.8806 
0.8877 
0.8945 
0.9012 
0.9076 
0.9138 
0.9197 
0.9254 
0.9309 
0.9362 

Continued on next page 
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Table A . l  
Continuation 

Flow Parameters versus Mach Number for Subsonic Flow. 

M 
0.75 
0.76 
0.77 
0.78 
0.79 
0.80 
0.81 
0.82 
0.83 
0.84 
0.85 
0.86 
0.87 
0.88 
0.89 
0.90 
0.91 
0.92 
0.93 
0.94 
0.95 
0.96 
0.97 
0.98 
0.99 
1.00 

- 

- 

__ 

- 

- 

__ 
- 

JL 
A 
0.6886 
0.6821 
0.6756 
0.6690 
0.6625 
0.6560 
0.6495 
0.6430 
0.6365 
0.6300 
0.6235 
0.6170 
0.6106 
0.6041 
0.5977 
0.5913 
0.5849 
0.5785 
0.5721 
0.5658 
0.5595 
0.5532 
0.5469 
0.5407 
0.5345 
0.5283 

e 
pn 
0.7660 
0.7609 
0.7557 
0.7505 
0.7452 
0.7400 
0.7347 
0.7295 
0.7242 
0.7189 
0.7136 
0.7083 
0.7030 
0.6977 
0.6924 
0.3870 
0.6817 
0.6764 
0.6711 
0.6658 
0.6604 
0.6551 
0.6498 
0.6445 
0.6392 
0.6339 

T 
Tn 
- 

0.8989 
0.8964 
0.8940 
0.8915 
0.8890 
0.8865 
0.8840 
0.8815 
0.8789 
0.8763 
0.8737 
0.8711 
0.8685 
0.8659 
0.8632 
0.8606 
0.8579 
0.8552 
0.8525 
0.8498 
0.8471 
0.8444 
0.8416 
0.8389 
0.8361 
0.8333 

a 
an 
- 

0.9481 
0.9468 
0.9455 
0.9442 
0.9429 
0.9416 
0.9502 
0.9389 
0.9375 
0.9361 
0.9347 
0.9333 
0.9319 
0.9305 
0.9291 
0.9277 
0.9262 
0.9248 
0.9233 
0.9218 
0.9204 
0.9189 
0.9174 
0.9159 
0.9144 
0.9129 

A' 
A 

0.9412 
0.9461 
0.9507 
0.9551 
0.9592 
0.9632 
0.9669 
0.9704 
0.9737 
0.9769 
0.9797 
0.9824 
0.9849 
0.9872 
0.9893 
0.9912 
0.9929 
0.9944 
0.9958 
0.9969 
0.9979 
0.9986 
0.9992 
0.9997 
0.9999 
1.0000 

- 

Dynamic viscosity of air may be calculated from Sutherland's equation with the 
Suntherland's constant of 114: 

where T is in " K  and viscosity in Pa * s. 

Density of air may be calculated as 

378.99725 
T Pa = 

where T is in " K  and density in Kg/m3 
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Water 
Toluene 

Heat conductivity of air may be calculated from Sutherland's equation with the 
Sutherland's constant of 114: 

0.220 1.75 
0.0709 2.0 

Tl.5 
= 2.0845.10 * -3- (A.3) T + 114 

where T is in " K  and heat conductivity in J/(m. "C. s). 

Heat capacity of air: 
0°C - 1297.91J/m3 100°C - 1302.09J/m3 200°C - 1318.84J/m3 

c p  = 935.44 + 3.1956(T - 273.15)(J/Kg) (A.4) 

A.2 Data on Mass Transfer 
Table A.2 

Coefficients of Diffusion of Air - Solvent. After Y. Ohzawa, Y .  Nagano, J .  Appl. 
Polymer Sci., 14 (1970), 1879. 

Solvent D,, at 0°C 

Met anol 0.1325 
Ethanol 0.1016 

A.3 Data on Heat of Evaporation 

Table A.3 
Spacific Heat, Heat of Evaporation and Data for Eqn. 6. After Y .  Ohzawa, Y. 

Nagano, J .  Appl. Polymer Sci., 14  (1970), 1879. 

Solvent 

Methanol 
Ethanol 
Water 
Toluene 
Acetone 

C,, at 0 C 

9717 
8000 
6950 
8480 

- 
T b  
"C 

64.7 
78.5 
100 

110.6 
56.5 
153 

- 

- 

243.0 
374.2 
320.8 11.1 

where T b  = boiling point; T, = critical temperature. 
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A.4 Data on Polymers 

Density 

Nylon  6 
(J. Brandrup, E. H. Immergut, and W. McDowell, Polymer Handbook, John Wiley & Sons, 

New York, 2nd edition, 1975, pp, 111-25.) 
Amorphous pa = 1110 kg /m3  

Crystalline pc = 1230 to 1250 kg /m3  

Nylon  66 
(J. Brandrup, E. H. Immergut, and W. McDowell, Polymer Handbook, John Wiley & Sons, 

New York, 2nd edition, 1975, pp, 111-28.) 
Amorphous pa = 1090 kg /m3  
Crystalline pc = 1240 kg /m3  

Poly(ethy1ene terephthalate) 
(H. W. Starkweather, Jr., P. Zoller, and G. A. Jones, J .  Polymer Sci., Polymer Phys. Ed., 21 

(1983), 295.) 
Amorphous 
Crystalline 

pa = 1185.96 kg /m3  at 261.8"C 
pc = 1385.6 kg /m3  at 261.8"C 

pc = 1474.9 kg /m3  at room temp. 

Polypropylene 

T i n  " K  
Amorphous pa = 1028.5 - 0.639 T in kg /m3  

pc = 946 k g / m 3  at 22°C Crystalline 

Equilibrium Melting Point 

Nylon  6 
(J. Brandrup, E. H. Immergut, and W. McDowell, Polymer Handbook, John Wiley & Sons, 

New York, 2nd edition, 1975, pp, 111-25.) 

Nylon  66 
(J. Brandrup, E. H. Immergut, and W. McDowell, Polymer Handbook, John Wiley & Sons, 

New York, 2nd edition, 1975, pp, 111-28.) 

Poly(ethylene terephthalate) 
(H. W. Starkweather, Jr., P. Zoller, and G. A. Jones, J .  Polymer Sci., Polymer Phys. Ed., 21 

(1983), 295.) 
TZ = 261.8 k 0.5 "C 

Polypropylene 
Equilibrium melting point is strongly dependent on the stereoregularity and other chain 

imperfections, therefore it must be determined for any given polymer. Usually TE 
ranges from 195 to 212 "c. 

TE = 223 to  250 "C 

TZ = 265 to 270 "C 

Heat of Fusion 
Heat of fusion depends on temperature at which the polymer specimen crystallized, it is 
on the size of the long period. Values at any given temperature of crystallization may 

be determined from 
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where temperatures in " K .  

Nylon 6 
(J. Brandrup, E. H. Immergut, and W. McDowell, Polymer Handbook, John Wiley & Sons, 

Nylon 66 

New York, 2nd edition, 1975, pp, III-25.)AH,0 = 212.98 k J l k g  

( J .  Brandrup, E. H. Immergut, and W. McDowell, Polymer Handbook, John Wiley & Sons, 

Poly(ethy1ene terephthalate) 
(H. W. Starkweather, Jr., P. Zoller, and G. A. Jones, J .  Polymer Sci., Polymer Phys. Ed., 21 

(1983), 295.) 
AH, = 129.79 k J / k g  ASf = 0.2512 k J l / ( k g " C )  

Other values for heat of fusion are quoted between 128.53 and 143.2 k J / k g .  

Polypropylene 
Heat of fusion of polypropylene depends on the chain perfection and may be estimated 
from the equilibrium melting point. The equation has been derived on the basis of this 
author's work and using the published (J. Brandrup, E. H. Immergut, and W. McDowell, 

Polymer Handbook, John Wiley & Sons, New York, 2nd edition, 1975, pp, 111-217, V-25.) . 

T in "C 

New York, 2nd edition, 1975, pp, 111-28.) AH: = 205.45 k J / k g  

AH: = 0.1320. T$ + 164.245 k J / k g  

Specific Heat 

Poly(ethy1ene terephthalate) 
(C. W. Smith and M. Oda, J .  Polymer Sci., 20 (1956), 37.) 

Amorphous C, = 1.143 k J / k g  
Crystalline C, = 1.1011 k J / k g  

Polypropylene 
Amorphous C, = 0.005694. T + 1.725 k J / k g  

Semicrystalline C, = 0.00512. T + 1.5948 k J / k g  
T in "C 

Thermal Expansion 

Poly(ethy1ene terephthalate) 
P. Zoller and P. Bolli, J .  Macromol. Sci., Phys., B18 (1980), 555. 

Melt /3 = 6.55. l/oC 

Thermal Conductivity 

Polypropylene 
D. Hands, K. Lane, and R. P. Sheldon, J .  Polymer Sci., Symp., No 42 (1973), 717; C. L. 

Choy, Polymer, 18 (1977), 984. 
On introduction into Weber's formula one obtains the temperature dependence of 

thermal conductivity: 

k J  
X = 1.2925. ' C, . MA'3 . p4'3 - 

ms" C 



SUBJECT INDEX 

a, relaxation, 27, 161, 194 
activation energy, 161 
rate, 161 

activation energy 
aYc relaxation, 161 
extensional flow, 161 

adiabatic heat generation, 353 
admittance, 49 
adsorption, 3 
Aeolian harp, 207 
air 

density, 394 
diffusion coefficients, 395 
drag 

frictional, 208 
pressure, 205 
total, 209, 211 

“mixed” , 2 14 
laminar, 205 
pattern, 205 
supersonic, 217 
turbulent, 205, 210 

heat conductivity, 395 
jet 

calculation, 216 
performance, 219 
texturing, 379 

kinematic viscosity, 216 
temperature 

velocity 

flow 

profile, 303 

profile, 209 
gradient, 217 
profile, 303 

viscosity, 392 
vortices, 215 

amines a - w,  14 
aminoacids a - w ,  14 

amorphous 
materials, 18 
polymer, 331 

amount of shear, 46 
amplitude 

excitation, 55 
response, 55 

analyses of raw materials, 304 
anemometer, 320 
annealing, 27, 168, 181, 190, 337 

free, 168 
restrained, 168 
zone, 252 

Arrhenius equation, 87 
arrheodictic, 63 

materials, 63 
as spun fibers, 154 
association in solution, 38 
Avrami’s equation, 28 

Bagley’s correction, 104 
Barus effect, 73 
benzene, 289 
Bernoulli’s equation, 278 
Bessel functions, 230 
bicomponent fibers, 318, 384 

properties, 385 
biconstituent fibers, 380 
block copolymers, 194, 331, 388 
Boltzmann superposition integrals, 49 
bond point 

area, 371 
crystallinity, 367 
disintegration, 363 
inhomogeneities, 355 
pattern, 371 
size, 371 

bond ruptures, 183 
bonding, 348 

excessive, 364 
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pins, 354 

layer, 208 
conditions, 235 
layer 

boundary 

thickness, 209 
thickness, 211 

bulk 
compliance, 47 
modulus, 46 

bulked continuous filament, 379 
bulkiness, 376 
bulking, 378 

calender, 352 
gap, 354 
nip, 354 

roller, 353 
capillary, 2, 45 

aspect ratio, 245, 316 
design, 377 
diameter, 302 
entry, 75, 78, 82, 104, 377 

cone angle, 104, 302 
pressure drop, 104 
vortices, 104 

exit, 75, 82, 103 
extrusion 

pressure, 81 
length, 302 

correction, 106 
noncircular, 376 
scaling, 316 

activated, 3 
bed, 3 
disulfide, 1 

air flow, 357 

carbon 

carriers, 338 
casein, 1 
Catalan's constant, 280 
cellulose, 1, 322 

derivatives, 1 
xanthate, 1 

conformation, 323 
branches, 21 
branching, 16, 21, 27, 86, 327 
breaks, 183 

chain 

coils, 17 
configuration trans, 323 
conformation, 17, 21 

rod-like, 324 
helical, 323 

ends, 21, 183 
entanglements, 23, 33, 102, 161, 298, 

302, 330 
extended, 19, 24 
extension, 323 
flexible, 195 
folded, 19, 33 
folds, 26 
imperfections, 16, 325 
irregularities, 326 
morphology, 334 
regularity, 21 
rigid, 21 
rigidity, 324 
scission, 101, 180 
structure, 14, 298 
unordered, 25 

cross linked, 17 
entangled, 17 
rigid, 193 

chains 

change of number of filaments, 313 
characteristic 

groups, 183 
ratio, 103 

chemical potential, 34 
of a polymer, 36 
of a solvent, 36 
reduced, 37 

circle of causes and effects, 306 
clusters, 180 
coagulant,' 261 
coagulation 

predicting, 310 
bath, 3 

penetration, 276 
characterization, 306 
integral 

zone, 4 
time, 264 

control, 305 
length, 302 

coefficient 
drag 
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multifilament, 212 
total, 209 

frictional 
drag, 212 

of activity, 34 
of filtration resistance, 277 
of friction, 209, 248 
of mass transfer, 290 
pressure 

drag, 206 
cohesive energy density, 35 
cold drawing, 6, 154, 175, 181, 332, 352 

control, 305 
diameter decrease, 155 

of polymers, 380 
compatibility 

complex domain, 49 
compliance, 72 

absolute, 55 
complex, 54 

shear, 55 
creep, 52, 62, 65 
delayed, 62 
equilibrium, 62, 132 
glassy, 52 
imaginary, 66 
instant, 132 
instantaneous, 52, 62 
loss, 55 
Murnaghan, 138, 139 
real, 66 
shear 

equilibrium, 69 
glassy, 69 

storage, 55 
temperature dependence, 134 

changes, 256 
profile, 303 

configuration trans, 161 
conformation 

it zig-zag, 16 
helical, 16 
planar, 16 

concentration 

conical ducts, 75 
constitutiveequation, 44, 48, 49, 61, 111, 

continuity equation, 278 
convection, 259, 353 

126, 290 

converging flow, 78 
convolution equation, 145 
cooling, 3 

gradient, 204 
medium, 3 

copolymers crystallinity, 21 
corona charge, 348 
Couette correction, 45 
counter bores, 111 
counterdiffusion, 264 
cracks, 292 
creep, 17, 61, 114, 336 

retardation 
spectrum, 130 

compliance, 52, 133 
instantaneous, 131 
linear, 132 
retardation 

function, 140 
function determination, 310 

steady state, 131 
transient, 131 

crimped fibers, 372 
crimping, 3, 4, 378 
critical 

shear rate, 83, 85 
stress, 85 

cross linking, 3, 33, 101 
crystal, 18 

g-factor, 23 
blocks, 22 
defects, 183 
dimensions, 19 
distortions, 23 
extended chain, 20 
folded chain, 20 
growth, 179 
imperfections, 21 
lamella, 20 
lattice, 21 
mat, 22 
melting, 23, 360 
perfection, 27 
size, 22, 25, 179 
structure, 18, 33 

crystal - fixed polymers, 161 
crystal fixed polymers, 27 
crystalline 

axis a, 179 
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axes, 196 
axis b, 179 
axis c , 164 
blocks 

size, 334 
lamella, 164 
lamellae, 26, 338 
lattice 

mats, 196 
morphology, 4, 17, 334 
structure, 3 

distortions, 193 

model, 187 
crystallinity, 17, 21, 176, 189, 191, 292 

crystallite size vs. growth rate, 153 
crystallization, 3, 112 

temperature, 25 
controlled, 146 
end, 147 
extensional 

flow, 142 
folded chain, 179 
from solution, 256 
half-time, 32 
history, 143, 226, 307 
in formation, 336 
initiation, 147 
kinetics, 28, 305 
nonisothermal, 180 
nucleation, 150, 151 
nuclei, 177 
profile, 337 
quiescent, 148 
rate, 31, 335 
rates, 150, 151 
secondary, 337 
temperature, 24, 29 
under force, 142 
work accelerated, 147 

crystallographic 
axis a, 160 
axis b , 165 
axis c,  160 
form, 28 

nonductile, 27, 161 

degree, 23, 24, 28, 181, 292, 324 

crystals 

cuprammonium, 1 
cutting trap, 177 

cylinder continuous, 208 

Darcy viscosity, 244 
Darcy’s law, 276 
dashpot, 56 
data smoothing, 308 
Deborah number, 48, 81 
decitex, 245 
deconvoluting function, 146 
deconvolution, 145 
defibrillation, 193, 194 
deformation, 44 

constant force, 115 
constant strain rate, 115 
elastic (reversible), 117 
irreversible, 117 
rate, 341 

total, 117 

oxidative, 101 
shear, 87, 101 
thermal, 101 

irreversible, 118 

degradation, 101 

degree of polymerization, 24, 37 
delayed quench, 239 
delta function, 50 
denier, 245 
density 

amorphous, 26, 396 
crystalline, 26, 27, 396 
of air, 394 

desolvatation, 261 
destructible 

diacids aromatic, 14 
diameter 

micro-paracrystals, 183, 196 

attenuation, 377 
attenuation, 4, 110, 113 

as creep, 129 
profile, 317 

change, 112, 290 
diamines aromatic, 14 
dichroic ratio, 167 
die slit, 5 
die swell, 73, 77, 81, 302, 316, 376 

differential scanning calorimeter, 144 
diffusion, 3, 17, 258, 338 

control, 305 

coeffcients 
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of air, 395 
coefficient, 268 
equation, 258 
graphic 

material 

moving 

of solvent, 289 
rate, 258 
surface 

velocity 

solution, 260 

balance, 259 

boundary, 259 

area, 261 

progress, 263 
difhsivity, 259, 268, 339 

from Tg, 268 
maximum, 339 

difunctional acid cy - w,  14 
dimethyl formamide, 265, 267, 273 
discrete spectra, 67 
disorientation, 180, 183 
displacement area, 209 
dissolution, 2 
distillation, 3 
distribution 

bimodal, 14 
Gaussian, 12 
log-normal, 12, 13 
multimodal, 14 
normal, 12 

concentration, 267 
ripening, 286 
viscosity, 267 

force, 204 

non-circular 

dope, 261, 267 

drag 

thick filaments, 214 

cylinders, 206 
draw ratio, 132, 160, 304 

maximum, 336 
natural, 155 

drawability, 161 
drawing 

constant force, 214, 349 
force, 162 

jet, 319 
excessive, 340 

jets, 214 
maximum, 161 
mechanics, 113 
mechanism, 155 
performance, 188 
pin, 239 
rate, 304, 341 
stress, 112 
temperature, 161, 304, 341 
tension 

ultra, 194 
velocity, 162 
zone, 252 

length, 341 
drawing force, 136 
dry formation, 285 

profile, 304 

concentration, 285 
fiber tenacity, 285 
solvent content, 288 

air, 287 
cell, 286, 287 
co-current, 201 
counter current, 201 
counter-current, 204 
zone, 4 

dye affinity, 338 
dyeability, 17, 337, 376 
dynamic plasticity, 155 

drying, 3, 287 

elastance, 56 
elastic 

compliance, 47 
fibers, 195 
material, 47, 48 
materials, 45, 194 

elasticity, 141 
elastomeric 

polyamides, 195 
fibers, 372 
polyesters, 195 

charge, 4, 348 
field, 5, 373 

electrostatic 

elongation, 44 
elongational 

compliance, 72 
equilibrium 
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modulus, 72 

compliance, 72 
modulus, 72 

glassy 

modulus, 72 
pseudo-equilibrium 

compliance, 72 
relaxation 

modulus, 71 
retardance, 72 
retardation 

rheology, 111 
viscosity, 72 

spectrum, 72 

steady state, 72 
transient, 126 

emulsions, 266 
enchainments, 134, 330 
end groups, 38 
end-to-end distance, 86 
energy 

activation, 29, 87, 91, 96 
balance, 289 
dissipated, 55 
dissipation, 70 

rate, 70 
distortional, 113-115 
elastic, 179 
elasticity, 197 
free, 17, 23, 25, 33, 197 

surface, 33 
interfacial, 29 
internal, 33, 34 
of activation, 29 
of fusion, 29 
of mixing, 36, 37 
partial molar, 34 
storage, 56, 70 
total, 71 

entanglements, 75, 134, 160, 177 
density, 102, 107, 334 

enthalpy, 33 
of mixing, 34, 36 

entropy, 28, 33, 337 
configiirational, 24, 28, 160, 162 
of mixing, 34 
transition, 24 
vibrational, 24 

equation for strength, 331 

equilibrium 
melting point, 24, 29, 331, 396 
temperature, 23, 24 
thermodynamic, 17 

time - temperature, 88 

cooling, 316 
process, 315 
processes, 313 

evaporation, 3 
heat of, 3 

excess function, 34 
excitation, 48 

equivalence 

equivalent 

function, 50 
harmonic, 50, 54 
impulse, 50 
sinusoidal, 54 
slope, 50, 53 
step, 50, 51, 61 
strain impulse, 50 
transform, 50 

exit pressure, 85 
experimental machine, 317 

dry formation, 320 
wet formation, 320 

extended chain conformation, 324 
extending force, 136 
extension, 44, 377 

rate nondimensional, 142 
ratio, 158, 257 
uniaxial, 71 

creep, 132 
flow, 117, 180 

extensional 

component, 74 
instability, 124 
nonisothermal, 126 

rheometry, 117 
stress, 74 

profile, 303 
viscosity, 72, 76, 78, 110, 118, 129 

distortions, 85 
swelling, 73, 113 

extrudate 

extruder, 2, 242 
extrusion, 305 

fracture, 285 
intensification, 316 
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section, 318 
temperature, 302 

Eyring equation, 158 

false twisting, 379 
fiber 

melting point, 337 
morphology, 337 
structure, 332 
acrylic, 15 
bending modulus, 371 
bi component 

side-by-side, 384 
break, 186 
deceleration, 351 
density, 161 
diameter profile, 303 
directionality, 371 
drawn, 187 
finish, 4 
hand, 376 
jets, 214 
melting in bonding, 363 
properties, 4, 17, 321 
shrinkage, 168 
sorptional properties, 376 
structure, 175 

stability, 336 
swelling, 338 

surface, 376 
area, 376 

temperature profile, 303 
tenacity, 189 
tension meter, 320 
titer, 316 
undrawn, 181 
uniformity, 214, 339 
velocity 

meter, 341 
profile, 251 

fiber formation, 1, 2 
iron rules, 7 
nonconventional, 5 

drawn, 4 
from polymer blends, 387 
high performance, 16, 21 
noncircular, 376 

fibers 

fibrils, 183, 193, 196 

Fick's law, 261 
filament 

breaks, 101, 243 
diameter, 4, 133 
extension, 110 
nonunifor mities, 208 
proximity, 212 
slippage, 341 
surface, 274 
thickness, 4 
transport, 246 
velocity, 108, 133, 220, 316 

gradient, 142 
vibrations, 212 

filter, 2, 102 
filtering medium, 242 
filtration, 242, 286 

viscoelastic liquid, 244 
Newtonian fluids, 243 
velocity, 277 

finish application, 4 
finishing operations, 4 
finite difference approximation, 222 
Fisher-Turnbull equation, 29 
fleece compaction, 354 
Flory-Huggins parameter, 36 
flow 

convergence, 74 
equalization, 201 
instability, 81, 85, 142 
term, 29 
transition, 133 

dynamics, 201, 204 
in tow 

fluid 

isobars, 281 
pressure distribution, 280 
pressure drop, 282 
velocity, 282 

incompressible, 47 
isotropic, 47 
volume entrenched, 209 

shear 
fluidity 

steady state, 69 
fold 

configuration, 21 
period, 29 
sites, 25 
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size, 20 
surface, 25, 164 

folds, 19 
force 

aerodynamic, 108 
centrifugal, 5 
drawing, 108 
extensional, 5 
external, 108 
gravity, 108 
inertia, 108 
rheology, 108 
stretching, 4 
surface, 108 

dispersion, 35 
isotropic, 46 
polar, 17 

formation 
centrifugal - electrostatic, 373 
dry, 1 
electrostatic, 5, 373 
explosion, 6 
from solution, 256 

machine 

semimelt, 5 
solution, 3 
wet, 1 
with phase separation, 285 

forces 

gel, 6 

experimental, 317 

Fourier transform, 145 
Fourier’s 

equation, 220, 355 
fracture phenomenon, 83 
free coil theory, 179 
free draining coil, 87 
free volume, 268 

polymer, 95 
solvent, 95 
theory, 93, 162 

frequency, 55 
frictance, 56 
friction 

coefficient, 75 
factor, 216 
fiber-to-fiber, 376 

fringed micelle model, 19 
frozen stresses, 102 

fume removal, 201, 319 
function of stream, 280 
functionales, 68 

gamma (7) - orientation, 180 
Gauss equation, 158 
Gauss-Eyring equation, 158 
Gaussian distribution, 13 
gear crimping, 378 
gel, 17, 33, 101, 244 

determination, 102 
extrusion, 194 
permeation chromatography, 11 
spinning, 267 
spun fibers, 161 

gel spinning, 6 
glass transition, 95, 162, 194 

glidance, 57 
glycol, 15 
godets, 246 
Graetz number, 242 
Gregory-Newton formula, 288 

temperature, 29, 270 

hard blocks, 194, 331 
hard elastic fibers, 196 

structure, 196 
hard phase, 195 
harmonic 

equations, 145 
strain, 54 

balance, 221 
capacity, 397 
conduction, 220 

axial, 222 
problem, 234 
two-dimensional, 235 

conductivity 
of air, 395 

exchange, 219 
flow equation, 219 
of crystallization, 220 
of evaporation, 395 
of fusion, 25, 29, 396 
of radiation, 356 
setting, 4 
shock, 169 
specific, 397 

heat 
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air, 395 

boundary conditions, 222 
convective, 220 
equation, 8 

transfer 

treatment, 3 
heaters grill, 2 
Hencky strain, 117 
Henderson equation, 272 
Hess and Kiessig model, 19 
high performance 

fibers, 193, 267 
polymers, 324 

high strength fibers, 193 
historic time, 50 
Hoffman-Lauritzen equation, 29, 148 
hollow fibers, 378 
honeycomb, 201, 215 
Hooke number, 102 
Hooke’s law, 44, 50 
Huber-Hencky theory, 114 
hydraulic 

diameter, 216, 377 
radius, 243 

hydrodynamic 
interaction, 87 

hydrogen bonding, 35, 38, 195 
hydrogen bonds, 17, 161 
hydrolytic stability, 101 

ideal component, 34 
impact compression, 361 
impedance operational, 49 
imperfections 

chemical, 21 
of structure, 301 
steric, 21 

impulse strength, 51 
incompatible polymers, 195 
inertance, 56 
inertia, 155 
infrared 

dichroism, 167 
thermometer, 319 

initial modulus, 334 
instantaneous compliance, 133 
interaction 

parameter, 36, 37, 265, 381 
polymer-solvent , 93 

interfacial tension, 109, 381 
interfibrillar connections, 186 
interlacing, 378, 380 
interlamellar 

connections, 196 
layers, 26 
spaces, 180 

intermingling, 380 
intermolecular interactions, 162 
interphase potential, 272 
intrinsic viscosity, 92 
ion flux, 273 
isothermal spinning, 141 

jet 
drawing, 348 
lay-down, 348 

KBrmBn - Nikuradse function, 216 
kebab, 180 
Kelvin-Voigt model, 129 
Kevlar, 193, 324 
knit - de-knit texturing, 379 

lamellae 
destruction, 181 
epitaxially grown, 180 
thickening, 179 
to fibrils transformation, 182 

Laplace transformation, 48 
Laplace’s equation, 279 
laser Doppler anemometer, 319 
lattice 

defects, 183 
distortion 

factor, 22 
distortions, 22 
imperfections, 27 
planes, 22 

lay-down jet, 319 
light scattering, 11, 13, 86 
line broadening, 144 
linear low density polyethylene, 327 
linear viscoelastic material, 48 
linearization of rheological functions, 132 
link molecules, 183, 196, 334 
liquid core, 258 
localization index, 158 
long period, 19, 23, 25, 28, 181 
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growth, 19, 20, 27 
size, 20 

loss angle, 55 

Mach number, 216, 392 
machine 

configuration, 319 
flexibility, 316, 317 
geometry, 251, 315 
vibrations, 253, 340 

manufacturing line, 4 
mass transport, 242 
master curve, 88 
material 

balance, 289 
transform, 50 

transform, 71 

draw ratio, 304 
drawing 

Maxwell body, 115 
Maxwell model, 58, 59 

relaxance, 60 
retardance, 60 
step strain, 62 
three parameter, 61 

Maxwell-Wiechert model, 64 
meander model, 179 
mechanical 

energy, 114 
impurities, 340 
models, 56, 57 

matrix 

maximum 

temperature, 304 

three parameter, 61 
melt 

fracture, 141 
compressibility, 83 
drawing, 111 
elasticity, 74, 83 
morphology, 177 
preordered, 179 
viscosity, 88 

aerodynamics, 351 

broad, 26 
enthalpy, 23, 24 
entropy, 23 

meltblown, 350 

melting, 100 

partial, 25 
point, 23, 160, 336 

broadening, 27 
temperature, 25, 28 

memory, 102 
metal screen, 242 
metering pump, 2, 102 
micro- Brownian motions, 162 
micro-paracrystals, 193 
microcracks, 258 
microfibers, 388 
microfibrils, 185 
microvoids, 258 
modulus, 58 

absolute, 55 
complex, 54, 64 

shear, 55 
equilibrium, 62 
glassy, 52 
instantaneous, 52, 62 
loss, 55, 65, 66 
of elasticity, 44, 118, 321 

experimental, 321 
amorphous polymer, 322 
crystalline, 322 
directionality, 335 
fibers, 322 
theoretical, 321 

relaxation, 63 
relaxing, 62 
shear, 88 

equilibrium, 69 
glassy, 69 
relaxance, 52 

storage, 55, 64 
strain hardening, 158 
Young’s, 17 

associations, 96 
coils, 86 
mass, 11, 24, 328 

z + 1-average, 11 
z-average, 11 
average, 11 
distribution, 11, 12, 329 
fractionation, 31 
number average, 12 
number average, 11, 32 
viscosity average, 12 

molecular 
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weight average, 11 
size, 86 
structure, 17 
weight, 11 

molecular mass, 87, 88, 92, 95, 101, 177, 
298, 301, 333 

average, 301 
between entanglements, 103 
critical, 87, 102 
determination, 12 
distribution, 301 
mass average, 11 
viscosity average, 11 
weight average, 87 

coiled, 17 
coils, 23, 33 
conformation, 103 
ends, 26 
orientation, 160 

area, 209, 212 
balance, 290 

nematic, 21, 152 
smectic, 21, 152 

mosaic blocks, 22, 33, 179, 181, 193, 196 
boundaries, 22 

multiple wrap rollers, 246 

molecule 

momentum 

morphology, 195 

natural draw ratio, 155, 159, 181, 183, 

neck, 181 
304 

formation, 156 
zone, 160 

temperature, 162 
neck drawing, 3, 4, 154, 292, 332, 387 

crystallinity decrease, 334 
equipment, 239 
heater, 240 
incomplete, 336 
temperature, 336 
two stage, 334 

neck zone 
temperature, 163 

nematic form, 21, 152 
neutron scattering, 180 
Newtonian 

fluids, 44 

spinning, 141 
nips, 380 
nitrocellulose, 1 
nomex, 193 
noncrystalline fraction, 331 
nonductile crystals, 161 
nonductile crystals, 27 
nonround cross section, 258 
nonsolvent, 3, 261, 266 

concentration, 274 
gradient, 273 

nonwoven 
abrasion resistance, 372 
bending modulus, 371 
delamination, 372 
morphology, 371 
pliability, 371 
stiffness, 371 
tear strength, 371 
tensile strength, 371 

forces, 377 
pressure, 103 
stress difference, 47 

homogeneous, 29 
rate, 150, 151, 177, 196 

correlations, 232 

normal 

nucleation, 28 

Nusselt number, 226, 235, 356 

nylon 6, 25, 32, 196 

one step process, 348 
operator equation, 48 
optical 

birefringence, 166 
birefringence, 177 

crystalline, 176 
amorphous, 164, 168, 187, 335 
angle, 166 
average, 165 
crystalline, 164, 168, 187, 292, 335 
distribution function, 166 
in extension, 107 

in shear, 107 

transverse, 180 

orientation, 164 

rigid chains, 107 

rigid chains, 107 

osmometry, 13 
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osmosis, 258 

paracrystalline mosaic blocks, 22 
paracrystallinity, 21, 23, 26, 33 
paracrystals, 187 
partial melting, 27 
peak broadening, 145 
peeled fiber, 184 
peroxides, 101 
phase 

boundary, 29 
composition, 298, 301 
difference, 55 
separation, 195 

photographic equipment, 319 
pigmenting, 18 
plastic deformation, 3, 4, 6, 155 
pleated fibrils, 193 
plug flow, 290 
point bonding, 354 
Poisseuille equations, 243 
Poisson’s ratio, 46, 73 

canonical representation, 73 
equilibrium, 73 
glassy, 73 

polar segment, 194 
polarity, 35 
poles, 63 
pollutants, 202 
POlY 

(4-methyl pentene-l), 196 
(acrylonitrile), 15, 17, 273 
(adipic lactone, 195 
(aryl - ether - ether - ketone), 193 
(aryl-ether-ether-ketone), 324 
(butadiene), 195 
(ethylene - naphthalene - 2,6 - di- 

carboxylate), 193 
(ethylene terephthalate), 17, 25, 32, 

334 
(hydroxybenzoic acid - co - hydrox- 

ynaphthoic acid), 193 
(isoprene), 195 
(methyl methacrylate), 289 
(oxymethylene), 195 
(p - benzamide), 193 
(p - phenylene-terephthalamide), 193 
(p-phenylene phthalamid), 324 
(p-phenylene-benzo-bis-oxazole), 324 

(pivalolactone) , 196 
acrylonitrile, 265, 267 
urethanes, 194 

polyamides, 14 
polydisperse polymers, 31 
polydispersity, 13 
polyester, 15 
polyethylene, 15, 18, 88 

polymer 
linear low density, 327 

chain structure, 321 
characterization 

physico-chemical, 305 
rheological, 305 

cross linked, 340 
degraded, 340 
distribution plate, 384 
flow, 316 

gell, 340 
history, 321, 332 
inhomogeneity, 340 
liquid crystal, 17 
melt, 3, 5 
polarity, 329 
solution, 5 
stream 

rate, 302 

diameter, 245 
velocity, 245, 316 

transport, 242 
polymerization 

continuous, 2 
degree, 95 

crystal fixed, 27 
fiber forming, 14 
nonpolar, 18 
stereoregular, 38 
thermoplastic, 1 

polymers 

polymethylene, 15 
polyolefines, 17, 101 
polypropylene, 18, 25, 32 

isotactzc, 16 
syndiotactic, 16 

polystyrene, 194 
porosity in fibers, 292 
post yield draw, 159 
power law equation, 75 
power of distortion, 113 
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precipitation power, 273 
preorientation, 189 
prepolymer, 266 
pressure 

around cylinder, 205 
drop, 75 
on wall, 103 
profile, 103 

analysis, 304 
characterization, 306 

data evaluation, 308 
equipment, 318 

process 

control, 304 
description, 136 
discontinuity, 101 
instabilities, 309, 340 
scale 

change, 312 
variables, 296 

in quench, 302 
dependent, 299 
in cold drawing, 304 
in extrusion, 302 
in solvent removal, 302 
independent, 299 
operational, 296 
polymer related, 301 
technological, 296, 299 
theoretical, 296, 297 

processing temperature, 100 
product control, 304 
prolongation method, 134 
properties 

physical, 4 
tensile, 4 

protofibrils, 184, 388 
pseudo-arrheodictic, 134 
pumping 

action, 209, 239 
effect, 214 

quench 
characterization, 306 
co-current flow, 201 
control, 305 
counter current, 204 
cross flow, 201 
delay, 203 

delayed, 239 
delaying, 318 
equipment, 238 
liquid, 238 
modules, 318 
predicting, 310 
profiling, 204 
radial, 203 
system, 318 
with recirculated 

air, 318 
zone, 4, 252 

length, 302 

radius of gyration, 11, 86, 180 
rayon process, 1 
reactant, 266 
recalculation for temperature, 134 
recoverable strain, 74 
recrystallization, 181, 191 
refolding, 20, 25, 27, 179 
regeneration, 3 
relaxance, 51, 57, 71 

harmonic, 55 
operational, 49 
stretch, 71 

relaxation 
a c ,  27 
frequency distribution, 122 
function, 301 
oscillation, 83 
processes, 33, 335 
spectra, 66, 383 
time, 60, 66, 81, 87, 93, 102, 136, 

162, 382 
distribution, 67 
initial, 120 

zone, 252 
residence time, 251 
residual solvent, 292 
respondance, 50, 59, 63 
response, 48 

functions, 68 
transform, 50 

retardance, 49, 51, 57 
harmonic, 55 

retardation 
function, 301 
time, 130 
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distribution function, 133 

function, 136 
spectra, 66 
time, 59, 66, 136, 177 

calculation, 130 

spectrum, 67 
retractive force, 197 
reversible deformation, 85 
Reynolds number, 75, 205, 216,277, 279 
rheodictic, 63, 134 

material, 64 
materials, 63 

rheology, 44 
roller 

surface, 248 
aluminum oxide, 249 
ceramic, 249 
chrome, 249 
rubber, 249 

rollers, 4, 246, 319 
transport, 5 

drawing, 4 
feed, 4 
relaxing, 4 

row nucleation, 178 
row nuclei, 180, 196 
rumblings in deconvolution, 146 

S-shaped curve, 155 

S-wrap rollers, 247 
sand, 242 
sraling 

constitutive, 158 

by equivalence, 315 
factor, 316 
neck drawing, 314 

screens, 201 
secondary crystallization, 257, 292 
segmented fibers, 349 
self 

bonding, 372 
regulation, 129 
threading, 214 

semicrystallini ty. 18 
semipermeable membrane, 261 
separator roller, 246 
shape 

emission coefficient, 357 
fartor, 58, 377 

refractive coefficient, 357 
shark skin, 81, 86 
shear 

compliance, 47 
flow, 44 
history, 332 
modulus, 46 
rate, 302, 316 

critical, 85 
degrading, 88 

a t  wall, 377 
stress, 302 

shearing, 44 
forces, 102 
history, 75, 102, 302 
rate, 44 

in capillary, 45 
strains, 46 
stress, 44 

at  wall, 45 
sheath 

and core fiber, 385 
formation, 258 

shielding parameter, 87 
shift factor, 87, 134 
shish-kebab, 180 
shock heating, 242 
shrinkage, 192 
shrinking, 28, 293 
side reaction, 16 
single crystal, 19, 22 

mats, 28 
thickness, 19 

sintered metal, 242 
size exclusion chromatography, 11 
skin, 261 
skin-core, 292 

slip at wall, 82 
smectic form, 21, 152 
sodium hiocyanate, 268 
soft blocks, 194 
soft phase, 195 
solid state 

solidification, 3 

structure, 193 

extrusion, 194 

kinetics, 301 
profile, 303 
rate, 299 
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solubility 

solution 
parameter, 35, 381 

ageing, 96, 286 
athermal, 34 
concentration, 92 
formed fibers, 161 
ideal, 34 
irregular, 34 
real, 34 
regular, 34 
ripening, 96 
thermodynamics, 33 
viscosity, 92 

diluted, 93 
highly concentrated, 93 
moderately concentrated, 93 

solutions, 33 

solvent 
0, 34 
adsorption, 292 
condensation, 292 
content profile, 303 
mixed, 285 
recovery, 3, 283, 287, 292 
removal, 3 
residual, 3, 257 
selection, 257, 267 
theta, 12 
viscosity, 92 

solvents mixed, 267 
sonic velocity, 167 
sorption properties, 337 
sound velocity, 216 
specific 

heat 
of air, 395 

specific heat, 26, 397 
spectra 

spectral 
computations, 68, 130 

distribution function, 66 
shift, 130, 131 

continuous, 66 
discrete, 66 

spin stretch, 288 
spi nl i n e 

spectrum 

bellowing, 204 

multifilament, 238 
spinnabili ty, 11 1 
spinnerette, 2, 5, 102, 103, 267, 384 

design, 244 
diameter, 314 
plate 

rectangular, 203, 314 

beam, 102, 242 
block, 2, 102, 242 
centrifugal, 5 

melt, 1 
non-Newtonian fluids, 141 
spray, 5 
stability, 141 
wet, 1 

spraying, 5 
spring, 56 
spun fibers, 4, 175, 292 

structure, 332 
spunbond process, 214, 246, 347 

configuration, 349 
spunbonded 

fabric properties, 370 
fabrics, 5 
from solution, 372 

heat, 18 
oxidation, 18 

stability hydrolytic, 18 
stabilization zone, 252 
standard deviation, 12 
staple cutting, 4, 319 
steady state fluidity, 132, 133 
steam regeneration, 3 
Stefan-Boltzmann law, 226, 356 
step force, 129 
stereo 

thickness, 315 

spinning 

dry, 1 

stability 

complexes, 38 
configuration, 15 

stereoisomers, 21 
stereoregularity, 21, 36 
steric hindrances, 25, 325 
stored work, 147 
strain, 44, 51, 58 

amplitude, 54 
Cauchy’s, 132, 137 
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delayed, 61 
Hencky's, 132 
instantaneous, 61 
Kirchhoff's, 132 
Murnaghan's, 132 
normal, 46 
rate, 161 
recovery, 192 
tensor, 46 

strength 
tensile, 4 

strength tensile, 17 
stress, 44, 51, 58 

difference normal, 47 
initial, 136 
normal, 45 
profile, 298 
relaxation, 28, 73, 120 

modulus, 88 
rupturing, 125 
tensor, 45 

true, 118, 142 
stress - strain curve, 334 
stretch, 47 

components, 46 

equilibrium modulus, 72 
modulus, 72 
relaxation modulus, 71 

stretching, 4 
stuffer box, 379 
submicron fibers, 352 
superfolds, 179 
supermolecular structure, 17 
surface 

free energy, 25 
tension, 158, 197, 377 

swelling, 33, 337 
of fibers, 292 

synchrotron X-ray, 179 
synthesis precursors, 3 

T, temperature, 27, 161 
t ake-up 

force, 129, 303 
velocity, 129, 303 

telemicroscope, 319 
temperature 

changes, 312 
profile, 219, 239, 287, 298, 316 

reference, 134 

maximum, 333 

compliance, 47 
properties, 332 
strength, 125 

tension 
meter, 341 

terephthalic acid, 15 
textile processing, 4 
texturing, 378 
the canonical representation, 66 
thermal 

tenacity 

tensile 

bonding, 348, 352 
heat transfer, 353 
plain roll, 369 

conductivity, 397 
expansion, 397 
history, 102 
properties, 305, 331, 336 
response, 192 
stability, 285 

(0) solutions, 34 
(0) temperature, 34 
solvent, 93 

guides, 251 

horizontal, 253 
vertical, 253 
vibrations, 253 

through-air bonder, 352 
tie molecules, 20, 26, 178, 179, 182, 196 

time 

theta 

threadline 

non-rotating, 251 

number, 334 

domain, 49 
scale, 303, 312 
scaling, 316 

tortuosity, 338 
tow penetration, 276 
transfer tubes, 3 
transform variable, 49 
translational motion, 161 
transporting belt, 348 
tri-blocks, 195 
Trouton viscosity, 47, 76, 110, 119 
tunnel heater, 241 
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ultra centrifuge, 13 
ultra drawing, 194 
uncompressed fleece, 354 
undrawn fibers 

crystallinity, 334 
structure, 332 

unfolding, 183, 187, 196 
uniaxial 

extension 
strain tensor, 71 
stress tensor, 71 

extention, 71 
unperturbed coils, 86 
unrelaxed stress profile, 303 

velocity 
distribution, 75 
gradient, 106, 127 
profile, 75 

Venturi, 5 
viscoelastic 

behavior, 50 
body, 48 
material, 48 
materials, 60 

viscosity, 44, 58, 88, 94 
Darcy, 244 
extensional, 301 
concentrated solutions, 93 
concentration dependence, 94 
elongational, 47, 290 

integrated average, 290 
extensional, 79 
intrinsic, 12 
kinematic, 205 
Newtonian, 382 
of air, 392 
reduced, 92 
shear, 53, 301 

solutions, 38, 92 
steady flow, 65 
superficial, 244 
tensile, 47 
zero extension rate, 47 

material, 48 
materials, 45 

steady state, 69 

viscous 

voids, 196, 292 

interfibrillar, 186 
Voigt model, 58, 59, 73 

relaxance, 60 
retardance, 59 
step strain, 62 
three parameter, 61 

Voigt-Kelvin model, 64 
volume increase, 196 
vortex street, 207 

velocity, 207 
frequency, 207 

vorticity, 201 

washing, 3, 4 
water 

absorption, 17, 337 
quench, 238 
retention, 376 

elastic, 156 
equation, 156 
plastic, 156 

Weber formula, 356 
weight titer, 245 
Weissenberg number, 81, 142 
wet formation, 266, 377 
winder, 319 
winding, 4 
WLF equation, 29, 90, 96 
work 

dissipated, 148 
of drawing, 162 

angle, 246 

wave 

wrap 

X- ray 

X-ray 
diffractograms, 165 

diffraction, 21, 22 
equipment, 320 

diffractograms, 18 
fibers, 18 
on line, 175, 176 

low angle scattering, 19 
on line. 143 

yield 
point, 154, 181, 182, 197 
stress, 81 
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zero- shear viscosity, 136 
zero-shear viscosity, 78, 87 
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