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APPENDICES

1. Data of shift factor

1.1 PMMA Mw = 350000 gmoF1
T(°C ) br=T 0/T A logai logaT

from
G 'bT

from
tan<5

a veraged
value

e m p i r i c a l
value

WLF Coupling
model

190 1 0 0 0 0 0 -1.88
180 1.0221 1.55 1.55 1.55 1.55 1.36 -1.28
170 1.0451 0 .7 0 0.56 0.63 2 .18 2.18 -0.67
160 1.0693 0 .55 0.79 0 .67 2.75 2.74 -0.02
150 1.0946 0 .41 0.3 0.35 3.10 3.15 0.66
140 1.1211 0 .12 0.1 0.1 3.20 3.45 1.37
130 1.1489 0.11 0.33 0.21 3.41 3.67 2.11
120 1.1781 0 .6 2 0.57 0.59 4 .20 3.88 3.72
110 1.2089 0 .4 8 0.24 0.30 4 .30 4.04 4.59
100 1.2413 0 .6 9 0.70 0.70 5 .00 4.17 5.02
90 1.2755 0 .5 9 0.40 0.50 5 .50 4.28 5.72
80 1.3116 0 .7 6 1.25 0.95 6.45 4.37 6.45

1.2. PiMMA Mw = 75000 gmol'1
T (°C ) b ^ T o /T AlogaT logaT

from
G ’br

from
tan5

averaged
value

e m p ir i c a l
value

WLF Coupling
model

190 1 0 0 0 0 0 -1.82
170 1.0451 0 .72 0.75 0.74 0 .7 4 0.77 -1.16
150 1.0946 0 .70 0.52 0.61 1.35 1.3 -0 .44
130 1.1489 0 .36 0.44 0.40 1.75 1.69 0.36
120 1.1781 0.03 0.05 0.04 1.79 1.85 0.79
80 1 .3116 0 .59 0.61 0 .60 2 .3 9 2.34 2.39
70 1 .3498 1.30 0.52 0.91 3.3 3.43 3.3
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1.3 SAN 75:25

T(°C) br=T JT Alogax logaT
from
G 'br

from
tanô

averaged
value

e m p ir ic a l
value

WLF Coupling
model

190 1 0 0 0 0 0 -2.11
180 1.0221 0 .4 4 0.26 0.35 0.35 0.36 -1 .75
170 1.0451 0.21 0.13 0.17 0.52 0.69 -1 .38
160 1.0693 0 .4 4 0.54 0.49 1.01 0.99 -0 .99
150 1.0946 0 .3 2 0.26 0.29 1.30 1.26 -0 .58
140 1.1211 0 .5 6 0.44 0.50 1.80 1.51 -0.15
130 1.1489 0.41 0.39 0.40 2.20 1.73 0.29
120 1.1781 0 .15 0.05 0.10 2.30 1.94 0.76
110 1.2089 0 0 0 2.25 2.14 1.26
100 1.2413 0 0 0 2.20 2.32 1.79
90 1 .2755 0 .0 5 0.03 0.04 2.34 2.48 2.50
80 1 .3116 0 .6 2 0.56 0.59 2.93 2.64 3.12
70 1 .3498 0 .6 2 0.60 0.61 3.54 2.78 3.64
60 1 .3904 0 .6 5 0.67 0.66 4.20 2.92 4.07
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1.4 PMMA/SAN 30/70 Blends

T(°C ) br
= T / r

Aloga-r loga-

from
G'br

from
tanô

averaged
value

e m p ir i c a l
value

WLF Coupling
model

190 1 0 0 0 0 0 -1 .14
180 1.0221 0 .35 0.31 0.33 0.33 0.4 -0 .77
170 1.0451 0.41 0.45 0.43 0.76 0.79 -0 .38
160 1.0693 0 .4 4 0.44 0.44 1.20 1.18 0.03
150 1.0946 0 .5 2 0.38 0.45 1.65 1.55 0.46
130 1.1489 0 .5 5 0.55 0.55 2.20 2.28 1.38
100 1.2413 0 .3 6 0.44 0.40 2.60 3.31 2.96
90 1.2755 1.01 0.79 0.90 3.50 3.64 3.54
80 1.3116 0 .95 0.85 0.90 4.40 3.96 4.15
70 1.3498 0 .6 6 0.54 0.60 5.00 4.28 4.80

2. Data of the coupling parameter (P) and the relaxation time (x*)

a 2.1 PMMA Mw = 350000 gmol'1

T(°C) (3 slope r 1*
180 0.41 -0 .4 8 49 0 .9965 5.65
150 0.40 -0 .3163 0 .9939 17.2
130 0.36 -0 .3201 0 .9854 29.5
80 0.33 -1 .0 5 0 4 0 .9660 0.86
70 0.17 -1 .0 8 30 0.6163 1.28
60 0.12 -0 .3 5 52 0 .6479 697



2.2 PMMA Mw = 75000 gmol'1

T(°C) p slop e r X*

ISO 0.40 -0 .9 6 86 0 .8923 0.27
150 0 .39 -1 .0 9 8 8 0 .9880 0.78
130 0 .39 -0 .9 9 37 0 .9899 1.01
so 0 .27 -1 .2 9 02 0 .9406 0.39
70 0 .27 -0 .8 3 32 0 .9822 1.96
60 0.15 -0 .6015 0.9501 29.6

2..3 SAN 75:25

T(°C) p slope r T*

180 0.35 -1 .2 3 2 9 0 .9220 0.14
150 0 .34 -1 .3253 0 .9790 0.44
130 0 .38 -0 .6 5 02 0.9123 0.31
80 0.25 -0 .8 1 28 0.9953 2.10
70 0 .17 -0 .8 4 06 0 .9918 2.12
60 0.25 -0 .8 2 7 0 0 .9646 2.14

2.4 PMMA/SAN : 30/70 blend

T(°C) p slope r X*

180 0 .32 -1 .8381 0 .9750 0.15
150 0 .38 -0 .8 9 7 7 0 .9887 1.33
130 0.23 -0 .7 8 9 6 0 .9830 2.79
80 0 .29 -0 .7411 0 .9898 2.31
70 0 .20 -0 .7 5 0 4 0 .9895 3.48
60 0 .17 -0 .8031 0 .9578 3.63



3. Data of G(oo) and tanS(û)) master curves

3.1 PMMA Mw = 350000 gmol'1

1 น(เ “c 180 "c 170 °c

0) login Ur O’ O'l.r tanfi 0 " log(i)U| (V G'I>t lan8 Cl" logma 1 Cl1 G'l>r lanfi G"

rail's (rail's) dynes'em3 dynes'em3 ((<"/(;') ilyncs/cm2 (rail's) dynes'em2 ilynes/em2 ((!“ '<!') dynes'em2 (rail's) ilynes'on2 dynes'em2 (G'V(i') ilynes/em2

0.01 -2.00 1. H i:  105 1.141(105 5.651(๓1 6.441(104 -0.45 2.401(105 2.451(105 8 33K OI 2.001(๓5 0.36 4.121(105 4.311(105 9.081(๓1 3.741(105

0.01 -1.90 1.221(105 1.221(105 0.001(100 0.001(100 -0.35 2.291(105 2.341(105 1.551(100 3.561(105 0.46 5.531(105 5.781(๓5 6.841(๓1 3.781(๓5

0.02 -1.80 0.00K 100 O.OOli 100 ’ 7.661(104 -0.25 3.291(105 3.361(๓5 6.78 K-01 2.231(๓5 0.56 5.351(๓5 5.591(105 1.151(๓0 6.17K 105

002 -1.70 1.6-1 โ-: 105 1.641(105 7.87K-01 1 29P.I05 -0.15 2.651(๓5 2.711(105 1.53ท* 00 4.061(๓5 0.66 6 641(105 6 941(๓5 8.011(๓1 5.321(๓5

0.03 -1.60 5.561(104 4.261(100 2.371(105 -0.05 3.621(๓5 3.701(๓5 7.68K-01 2.781(105 0.76 7.191(105 7.5IU 105 6.901(๓ 1 4.961(105

0.03 -1.50 I.73EI05 1.73EI05 7.921(๓1 1.37F.I05 0.05 3.961(105 4.05E ๓ 5 8.281(๓1 3.28KI05 0.86 8.561(105 8.951(105 7 131(๓1 6.1 OK* 05

0.0-1 -1.40 1.451(105 1.451(105 7.72K-01 1.121(105 0.15 5.331(105 5.451(๓5 8 611(๓1 4.591(๓5 0.96 8.831(105 9.231(๓5 7.09 K-01 6.261(๓5

0.05 -1.30 1.19โ(เ05 1.191(105 8.91K-01 1.061(105 0.25 4.421(๓5 4.52Et05 1.001(๓0 4.431(๓5 1.06 9.75F.H 05 I.02KI06 6.361(๓1 6.20E*05

0.06 -1.20 1.131(105 1.131(105 1.361(100 1.541(105 0.35 6.071(๓5 6.201(๓5 9.511(๓1 5.771(105 116 1.091(106 1.141(106 6.03K-0I 6.57IÎ * 05

0.08 -1.10 1.441(105 1.441(105 1.331(100 1.921(105 0 45 6.471(105 6.611(105 7.511(๓1 4.861(๓5 1.26 1.171(๓6 1.221(106 5.981(๓ 1 7.001(๓5

0.10 -1.00 2.161(105 2.161(105 8.01 K-01 1.731(105 0.55 7.351(๓5 7.51 re 105 6.601(๓1 4.851(๓5 1.36 1.281(๓6 1.341(106 5.571(๓1 7.131(๓5

0.13 -0.90 1.791(105 1.791(105 1.021(100 1.831(105 0 650002 8.80E 105 8 991(๓5 5.551(๓1 4.881(๓5 1.46 1.41K 106 1 471(๓6 5.181(๓1 7.311(๓5



190 “(J 180uc 170 "c
0.16 -0.80 2.151-105 2.15EI05 6.65 E-01 1.431-105 0.749999 8.25E1 05 8.43E105 6.44 E-01 5.31E<05 1.56 1.51E106 1.58EI06 4.89E-01 7.38E+05
0.20 -0.70 3.111-105 3.111-105 5.241-1-01 1.631! <05 0.849999 9.371! 1 05 9.581! <05 5.991-1-01 5.61 El 05 1.66 1.601! <06 1.671! 106 4.91 E-01 7.85EI05
0.25 -0.60 2.801-105 2.80EI05 7.57E-01 2.I2EI05 0.950001 1.04 El 06 1.06EI06 5.40E-01 5.62E105 1.76 1.741! <06 1.821! 106 4.5 IE-01 7.84E+05
0.32 -0.50 3.291-105 3.291-105 7.I7E-01 2.361-1105 1.05 1.13 111 06 1.1 5 E106 5.46E-01 6.171-105 1.86 1.84 El 06 1.92 El 06 4.3 2 E-01 7.94E 105
0.40 -0.40 3.251; 105 3.251-105 7.63 E-01 2.481! 105 1.15 1.191! <06 1.221! <06 5.2411-01 6.24E1 05 1.96 1.991-1106 2 081-1106 4 02 E-01 7.991M 05
0.50 -0.30 3.761! 105 3.76EIÜ5 7.15E-OI 2.691! <05 1.25 1.281! 106 1.311! <06 5.091-1-01 6.5U!<05 2.06 2.091! 106 2.181! 106 3.991-1-01 8.331! 105
0.63 -0.20 4.301:105 4.301! 105 6.00E-01 2.581-1105 1.35 1.381! <06 1.4 11! <06 4 70E-0I 6 48ÜI05 2.16 2.2 II! 106 2.311! 106 3.75E-0I 8.291! 105
0.79 -0.10 4.561! 105 4.561-105 6.3411-01 2.891-1 <05 1.45 1.461! <06 1.491! <06 4.73E-01 6.901! 105 2.26 2.37E 1 06 2 481! 106 3.54 E-01 8.401-105
1.00 0.00 5.011-105 5.0 น': 105 6.23 E-01 3.121! <05 1.55 1.571! <06 1.601! 106 4.441-1-01 6.97I! 105 2.36 2.491-1106 2.6011106 3.381-1-01 8.42E 105
1.26 0.10 5.281! 105 5.281! 105 6.021-1-01 3.181-1105 1.650002 1.681-1106 1.72EI06 4.2.3 E-01 7.111-1105 2.46 2.621-1106 2.741-106 3.2 IE-01 8.40E105
1.5H 0.20 6.061! 105 6.061! 105 5.4 IE-01 3.281-1105 1.749999 1.781! <06 1.821! <06 4.121-1-01 7.331Ü05 2.56 2.73 El 06 2.851! 106 3.081-1-01 8.42E 105
2.00 0.30 6.40E105 6.40IM05 5.59E-01 3.58E105 1.849999 I.88E106 1.92E-I06 3.96E-01 7.45E105 2.66 2.871! 106 3.001-1106 2.98E-01 8.54E+05
2.51 0.-10 6.861-105 6.861! 105 5.42E-OI 3.721-105 1.950001 2.001-1 06 2.041! <06 3.73 E-01 7.46E 105 2.76 3.001! 106 3.141! i 06 2.85E-01 8.54EI05
3.16 0.50 7.4 5 lü-t 05 7.45E 105 5.301-1-01 3.951-1105 2.05 2.091! 106 2.141! <06 3.63E-01 7.591! <05 2.86 3.1 IE 106 3.251! 106 2.69E-01 8.36EI05
3.98 0.60 7.95E+05 7.95E 105 5 1 IE-01 4.061! <05 2.15 2.201! <06 2.251! <06 3.50E-01 7.70E105 2.96 3.231! 106 3.381! 106 2.59E-01 8.38EI05
5.01 0.70 8.551-105 8.551! 105 5.031-1-01 4.301! 105 2.250001 2.311! 106 2.361! 106 3.391-1-01 7.83E 105 3.06 3.351! 106 3.501! 106 2.50E-01 8.371! 105
6.31 0.80 9.171-105 9.171! 1 05 4.871-1-01 4.471-1105 2.35 2.421-1106 2.471! <06 3,291-1-01 7.961-1105 3.16 3.461! 106 3.621! 106 2.45E-OI 8.461! 105
7.9-1 0.90 9.801-105 9.801-105 4.741-1-01 4.651! <05 2.45 2.531! <06 2.591-1106 .3.2 IE-01 8.131! <05 3.26 3.581! 106 3.741! 106 2.381-1-01 8,51E105

10.00 1.00 1.0-11! 106 1.041! <06 4.741-1-01 4.931! <05 2.55 2.651! <06 2.7 II! <06 3.09E-0) 8.201! <05 .3.36 3 701! 106 3.871! 106 2.2811-01 8 421-1105



190 °c 180 °c 170 °c

12.59 1.10 I.IO K 1O6 1.1 OK 106 4.62K-01 5.08K I05 2.650002 2.78K I06 2.84K+06 2.99K-01 8.321:105 3.46 3.801:106 3.971:106 2.25K-01 8.541:105

15.85 1.20 1.171:106 I.I7 K I0 6 4.57K-OI 5 351:105 2.749999 2.901:106 2.96 K l 06 2.92K-01 8.481:105 3.56 3.931:106 4.11K 106 2.201:4) 1 8.651:105

19.95 1.30 1.271:106 l. f7 K )0 6 4.351:4)1 5.52F. 105 2.849999 3.02 K l 06 3.09K106 2.87K-01 8.68F 105 3 66 4.051-106 4.231:106 2.16K-01 8.761:105

25.12 1.-10 1 3 l i :  106 I.3 -IK I06 4.34K-0I 5.821:105 2.950001 3 14 K 106 3.21 K 106 2 .8 IK -0 ! 8.831:105 3.76 4.161:106 4.351:106 2.151-2-01 8.961:1 05

31.62 1.50 1.421:106 1.42น ( 06 4.39K-01 6.241:105 3.05 3.251:106 3.321:106 2.781:-01 9 .021; 105 3.86 4.281:106 4.471-106 2.091:4)1 8.951:105

39.81 1.60 1.5 IK  106 1.51 K l 06 4.21K-OI 6 351:105 3.150001 3.401-106 3.481:106 2.69K-01 9.161:105 3.96 4.381:106 4.581:106 2.141:4)1 9.381:105

50.12 1.70 1.601:106 1.601:106 4 .18K-01 6.681:105 3.250001 3.51 K 106 3.591:106 2.691601 9.431:105 4.06 4.501:106 4.701:106 2.171:4)1 9.771:105

63.10 1.80 1 681:106 1.68K 106 4.061:4)1 6.821:1 05 3.35 3 63K l06 3.71 K l 06 2.67160] 9.701:105 •1.16 4.61 K l 06 4.821:106 2.261:4) 1 1.041:106

79.43 1.90 1.781:106 1.781:106 4.03K-01 7.18i: 105 3.45 3.751:106 3.831:106 2.691601 1.01K 106 4.26 4.721:1 06 4.93K 106 2.33K-01 1.1 OKI 06

100.00 2.00 1,861:1 06 1.86KI06 3.981601 7.401:1 05 3.55 3.881:106 3.971:106 2.681601 1.04 K l 06 4.36 4.851:106 5.071:1 06 2.391:4)1 1.16F * 06

160 °c 150 °c 140 °c

lügCOur น' ( 111, lunfo น" log(i)u| ( i'l»| lan̂ S น" log()>ar น' ( |'I>| lanrt น,'
(rud/s) dyncs/cill3 Jyncs/cm* (07G') dyncs/cm3 (rud/s) dyncs/cm2 dynes/cm3 (G"/G') dyncs/cm3 (rad's) dyncs/em3 dyiies/cm3 (G7G‘) dyncbi/cm3

0.80 8.181:105 8.75 K 105 7.19K-01 5.881:105 121 1.071:106 1.17F106 5.651:4)1 6.05K I05 1.33 1.031:106 1.151:106 6.071:4)1 6.241:105

0.90 8.03 F 105 8.591:105 8.01K -01 6.431:105 1.31 1.201-106 1.311:106 5.631:4) 1 6.761:105 1.43 1.1 81:106 1.321-106 5 841:4)1 6.871:105

1.00 9.141:105 9.771:105 7.021:4)1 6.421:105 1.41 1.321:106 1 441:106 5.61K-01 7.401:1 05 1.53 1 351:106 1.51 K l 06 4.98K -01 6.701-105

1.10 1.051:106 1.121:106 6.531:4)1 6.861:105 1.51 1.481:106 1.621:106 4.511:4)1 6 0 8 K 1O5 1.63 1.471:106 1.651:106 4 82K-01 7.091:1 05

Q\



160 °c 150 °c 140 °c
1.20 1,10F. 106 1.18F (06 7.04E-01 7.74 El 05 1.61 1.57E(06 1.72E-(06 4.64E-Û1 7.29F(05 1.73 1.62E-I06 1.82E-I06 4.31E-01 6.99F (05
1.30 1.15F 106 1.23 F (06 6.76F-01 7.77F (05 1.71 1.61 F (06 1.76F (06 5.98F-01 9.63F (05 1.83 1 76F(06 1.97F (06 4.08F-01 7.17F (05
1.40 1.30E(06 1 -39E-( 06 5.78F-01 7.5 1K ( 05 1.81 1.84EI06 2.01E(06 4.17E-01 7.67E-I05 1.93 1.88F (06 2.IOE1 06 3.90E-01 7.32EH05
1.50 1.38F 106 1.48F 106 5.32F-OI 7.34F (05 1.91 1.89F (06 2.07F (06 3.86F-0I 7.30F (05 2 03 2.01 F106 2.251-106 3.58F-01 7.20F (05
1.60 1 50F106 1.60F (06 5.13F-01 7.69F (05 2.01 2.02F (06 2.21 F (06 4.I2F-0I 8.331-105 2 13 2 ni:(06 2.40F (06 3.41 F-01 7.30I-: (05
1.70 1 65F(06 1.76 F (06 4.82F-OI 7.95F (05 2.11 2.15F (06 2.35F (06 3.70E-01 7.961-105 2.23 2.24F 106 2.52F (06 3.2 6 F-01 7.3 IF-105
1 KO 1.74F (06 1.86F (06 4.311:01 7.50F (05 2 21 2.32F (06 2.54F (06 3.51 FO I 8 14F105 2 33 2.32F (06 2.60F (06 3.15 F-01 7.301: (05
1.90 1.86F (06 1.99F (06 4.08F-01 7.58F (05 2 31 2.39F i 06 2.62F (06 3.41 F-01 8. ISF >05 2 4 .3 2.451-106 2.75F (06 2.92F-01 7.16F (05
2.00 1.97F (06 2.111006 4.04F-0I 7.96F (05 2.41 2.53 F (06 2.77F (06 3.04F-0I 7.70F (05 2.53 2 561-106 2.87I-: (06 2.83 F-01 7.24I-: (05
2.10 2.12F (06 2.27F (06 3.93F-01 8.34F (05 2 51 2.61 F (06 2.86F (06 3.02F-01 7.88F1O5 2.63 2.68F (06 3.00 F (06 2.67E-01 7.I6E1O5

2.20 2.24FI06 2.40F (06 3.74 F-01 8.38F (05 2.61 2.74 F (06 3.00F (06 2.82F-0I 7.74FI05 2.73 2.771-106 3.IIF1O6 2.57F-0I 7.13F 105
2.30 2.36F (06 2.52F (06 3.55E-01 8.37F (05 2.71 2.86F (06 3.13F106 2.60E-01 7.45E ( 05 2 8 .3 K) 0 0

__
CN 3.25F (06 2.47F-01 7.16F (05

2.40 2.50EI06 2.67F (06 3.27F-01 8.18F (05 2 81 2.97F (06 3.25 F 106 2.58E-01 767F(05 2.93 2.98F (06 3.35E 106 2.37F-01 7.07F (05
2.50 2.63 F (06 2.81K106 3.22F-0I 8.48F (05 2 91 3.06F (06 3.35F (06 2.61 F-01 8.00F (05 3.03 3.08F (06 3.461-106 2.28F-01 7.03F (05
2.60 2.75FI06 2 94E(06 3.02F-01 8.31 n 105 3.01 3.24F 106 3.55F (06 2.I6E-01 7.00EI05 3.13 3.20F (06 3.59E 106 2.15F-0I 6.88F (05
2.70 2.86F (06 3 06F(06 2.84F-OI 8.13F (05 3 11 3.27F (06 3.58F (06 2.24F-01 7.31F (05 3.2.3 3.28F (06 3 68F(06 2.10F-01 6 911-105
2.80 2.99F (06 3.20F (06 2.78E-01 8.30FI05 3.21 3.40F (06 3.72F (06 2.14E-01 7.29E(05 3.33 3 38F(06 3.78F (06 2 06F-0I 6.94F (05
2.90 3.10F (06 3.3 IF (06 2.62F-OI 8.12F (05 3.31 3.51 F (06 3.84F 106 2.03 F-01 7.13EI05 3.43 .3.461-106 3.87F (06 I.97F-01 6.79F 1 05
3.00 3.23F (06 3.45F (06 2.41 F-01 7.77F (05 3 41 3.59IC (06 3.931-106 1.99 F-01 7.151-105 3.53 3.53F (06 3.96I-: (06 1.951:01 6.891:105





130 “ c 120 üc 110 ° c

logüiar O' Ci'l>r tanfi น " logon» I น ' OU», lanS น " logida-r น ' Ci'ltf lanfi น "

(rad's) dyncü/cin1 dyncs/cm2 (0 7 0 ') dynes/cm2 (rad's) dyncs/cm1 dynes/ciu2 (น "/น ') dyncs/cm2 (rad's) dyncs/cni2 dyncs/cm2 (น "/น ') dyncs/kiu2

1. 44 1.25I-: 106 1.44F 106 5.44F-01 6 811-105 2.36 1.88I-: 106 2.221-106 4.09F-0I 7.711-105 3.04 2.40F 106 2.911-106 3.72 F-01 8.95F 105

1.54 I.36E 106 1.561-106 4.80F-01 6.52F 105 2.46 2.07F 106 2.44F 106 3.78F-01 7.82E 105 3.14 2 6 3 F 106 3.18F.I06 3.36F-01 8.82F 105

1.64 1.501-106 1.72F 106 4.63 F-01 6.9-IF 105 2.56 2.251-: 106 2.66I-: 106 3.61F-0! 8.141-105 3.24 2.85F 106 3.441-106 3.07F-01 8.741-: 105

1.74 1.66F. 106 1,90F 106 3.83F-01 6.34I-: 105 2.66 2.44F 106 2.87F 106 3.30F-01 8.03 F 105 3.34 2.991-106 3.621-106 2.88F-OI 8.61 F 105

1 K l 1.74 F 106 2.00I-: 106 4.0 5 F-01 7.07I-: 105 2.76 2.59F 106 3.05F 1 06 3.091-01 8.01 F l 05 .3 44 .3 151-106 3.801-106 2 .7 IF -0 I 8.511-105

1.94 1.85F 106 2 .13F106 3.68F-01 6.82F 105 2.86 2.681-106 3 I5I-: 106 3.00F-01 8.011-105 3.54 3.3 IF  106 4 011-106 2.5 4 F-01 8.401-;i05

2.04 1.97F 106 2.27F 106 3.50F-01 6.911-105 2.96 2.82F 106 3.331-106 2.77F-01 7.831M05 3.64 3.44F 106 4.161-106 2.43F-0I 8.37F 105

2.14 2.05F 106 2.36F 106 3.27F-01 6.701-105 3.06 2.941-106 3 .47F I06 2.62F-01 7.72E 105 3.74 3.59F 106 4.341-106 2.34 F-01 8.411-105

2.24 2 14F106 2.46F 106 3.I2F-01 6.69F 105 3,16 3.09F 106 3.64F 106 2.50F-01 7.70F 105 3 84 3.71F 106 4.49F 106 2.29 F-01 8.51F 105

2.34 2.28F 106 2.61 F 106 2.93F-OI 6.671-105 3.26 3 .18F106 3.751-106 2.40F-01 7.63F 105 3.94 3.88F 106 4.691-106 2.12 F-01 8.2.3F 105

2.44 2.40F 106 2.75 F 106 2.83E-0I 6.79F 105 3.36 3.291-106 3.88F 106 2.36E-01 7.78F 105 4.04 3.95F 106 4.77F 106 2.I6F-01 8.53F 105

2.54 2.45F 106 2.82F 106 2.70F-01 6.611-105 3.46 3.39F 106 4.00F 106 2 21 F-01 7.49F 105 4 14 4.071-106 4.92F 106 2.06F-01 8.38I-: 105

2.64 2.54F 106 2.92F 106 2.60F-01 6.60F 105 3.56 3.49F 106 4. I l  F l 06 2.21 F-01 7.72F 105 4.24 4.2 IF  106 5.091-106 2.01 F-01 8.47F 105

2.74 2.66 F 106 3.06 F l 06 2.46F-01 6.541-105 3.66 3.60F 106 4 2 4 F 106 2.13 F-01 7.68F 105 4.34 4.31F 106 5.211-106 2.04 F-01 8.801-105

2.84 2.74F 106 3 .14F106 2.52F-01 6.891-105 3.76 3.721-: 106 4.38F 106 2.06 F-01 7.651-105 4.44 4.43F 106 5.36F 106 1.97F-01 8.731-105



1 3 0 °c 120 ° c 110 ° c

3.14 3.02EI06 3.471: (06 2.13E-01 6.4411(05 4.06 4.04E (06 4.7611(06 1.9411-01 7.8411(05 4.74 4.791: (06 5.79EI06 1.92E-01 9.2211(05
3.24 3.09I-: »06 3.551:106 2 0711-01 6.401:105 4.16 4.151:106 4.8911(06 1.8811-01 7.80E 105 4.84 4.8911(06 5.9111(06 1.9611-01 9.5911(05
3.34 3.201’(06 3.68E 106 2.07E-01 6.641:105 4.26 4 2511(06 5.0 UK 06 1.8411-01 7.8311(05 4.94 4.9911(06 6.0411(06 1.9711-01 9.8511105
3.44 3.291’(06 3.771:106 2.0411-01 6.691:105 4.36 4.3511(06 5.1311(06 1.9111-01 8.3211(05 5.04 5.1311(06 6.2011(06 1.9911-01 1.0211(06
3.54 3.381’106 3.881:106 1.9711-01 6.651:105 4.46 4.441:106 5.2311(06 1.9311-01 8.5711(05 5.14 5.2511(06 6.3411(06 2.0611-01 1.081:106
3.64 3.461’ (06 3.971:106 2.02 K-01 6.981:105 4.56 4.541:106 5.3511(06 1.9 211-01 8.7211(05 5.24 5.3611(06 6.4811(06 2.1911-01 1.1711(06
3.74 3.56I-: 106 4.081:106 2.03 K-01 7.201:105 4.66 4.66H t06 5.4911(06 2.0511-01 9.551:105 5 34 5.5211(06 6.6711(06 2.2311-01 1.2311(06
3.84 3.621’(06 4.161:106 2.0611-01 7.451:1 05 4.76 4.7611(06 5.6111(06 2.0511-01 9.7811(05 5 44 5.6711(06 6.8611(06 2.3811-01 1.3511(06
3.94 3.711’106 4.271:106 2.13K-OI 7.9 IK (05 4.86 4.911:106 5.7811(06 2.1011-01 1.0311(06 5.54 5.8211(06 7.0411(06 2.4811-01 1.4411106
4.04 3.831’(06 4.4011(06 2.1611-01 8.261:105 4.96 5.0011(06 5.9011(06 2.2111-01 1.1111(06 5.64 6.0011(06 7.2511(06 2.6011-01 1.5611(06
4.14 3.91 n (06 4.491:106 2.23E-0I 8.731:105 5.06 5.151:106 6.06EI06 2.2911-01 1.1811(06 5.74 6 1611(06 7.45E 106 2.8 IE-01 1.7.311 (06
4.24 4.OIE1O6 4.61 E 4 06 2.34E-0I 9.401:105 5.16 5.2811(06 6 2211(06 2.47E-01 1 30E106 5.84 6.3611(06 7.6911(06 3.0211-01 1.9211(06
4.34 4 .141’(06 4.761:106 2.47E-OI 1.021:1 06 5.26 5.4511(06 6.4111 ( 06 2.58E-01 1.4111(06 5.94 6.5611(06 7.92EI06 3.2311-01 2 1211(06
4.44 4.261’106 4.891:106 2.6211-01 1.111:106 5.36 5.601:106 6 6011(06 2.7311-01 1.5311(06 6.04 6.7811(06 8.2011(06 3.5211-01 2.3811106
4.54 4.391’(06 5.041: (06 2.7811-01 1.221:106 5.46 5.751:106 6.7811(06 2.95E-0! 1.70E 106 6.14 7.0711(06 8,5411 ( 06 3.7811-01 2 6711(06
4.64 4.531’(06 5.211: (06 2.9711-01 1.351:106 5.56 5.941:106 7.0011(06 3.1811-01 1.8911(06 6.24 7.3311(06 8.8611(06 4.0811-01 2.9911(06
4.74 4.681’(06 5.371:106 3.19E-0I 1.491:106 5.66 6.1711(06 7.2611(06 3.4611-01 2.1311(06 6.34 7.6911(06 9.2911(06 4.3611-01 3.3511(06
4.84 4.841: (06 5.561:106 3.4211-01 1.661:106 5.76 6.401:106 7.5411(06 3.7211-01 2.3811(06 6.44 8.0711(06 9.7611(06 4.7411-01 3.831:106
4.94 5 031’(06 5.771:106 3.6911-01 1.851:106 5.86 6.6711106 7.8611(06 3.9911-01 2.6611(06 6.54 8.5011(06 1.0311(07 5.1011-01 4 3411(06
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100 "C 90 °c 80 °c

6.59 7.83IM06 9.7 IE  ๓ 6 4.22E-01 3.301:๓ 6 7.42 1.2 IE  ๓ 7 1.541:๓7 7.00E-01 8.471: ๓ 6 8.15 2.43E I07 3 .I9 E I0 7 1.091: ๓ 0 2.641:๓ 7

6.69 8.161:๓6 1.0 IE  107 4.59E-01 3.75 E 106 7.52 1.291:๓7 1.651:๓7 7.5 5 E-OI 9.76E I06 8.25 2.721: ๓ 7 3.561:107 1. 111: ๓ 0 3.00E I07

6.79 8.57E I06 1.061:๓7 4.95E-01 4.25E 106 7.62 1.40EH07 1.781:๓7 8.07E-01 1. 131: ๓ 7 8.35 3. 101: ๓ 7 4.06E+07 1.12EH 00 3.48E ๓ 7

6.89 9.051:106 l,1 2 E t0 7 5.33E-01 4.821:๓ 6 7.72 1.521:๓7 1.94 E l 07 8.53 E-OI 1.301: ๓ 7 8.45 3.60 E l 07 4.72F.I07 1.101:100 3.95E 107

6.99 9.571:106 1.191:๓7 5.78E-01 5.531:106 7.82 1.671:๓7 2.131:๓7 9.1 1 E-OI 1.521: ๓ 7 8.55 4 .251: ๓ 7 5.571: ๓ 7 1.071: • 00 4.551: ๓ 7

7.09 1.021:๓7 1.2 7 E l 07 6.22E-OI 6.34 E l 06 7.92 1.84I-: 107 2.351:๓7 9.57E-0I 1.761:๓7 8,65 5.041: ๓ 7 6.61 E l 07 1.001: ๓ 0 5.071: ๓ 7

7.19 1.081:107 1.351:๓7 6.64 E-OI 7.2 IE  106 8 02 2.081:๓ 7 2.651:107 9.86E-0I 2.05 E l 07 8.75 6.061:๓ 7 7.951: 107 9.4 IE -0 1 5.701: 107

7.29 1.171:๓7 1.451:๓7 7.07E-01 8.271:๓6 8.12 2.341:107 2.981:107 1.01 E ๓ 0 2.361:๓7 8.85 7.27E I07 9.531: ๓ 7 8.56E-01 6.221: ๓ 7

7.59 1.271:๓7 1.571:๓7 7.54E-0! 9.56 E 106 8.22 2.68E 107 3.421:107 1.021:100 2.741: ๓ 7 8.95 9 .071: ๓ 7 1.191: ๓ 8 7.38E-0I 6.691:107

7.49 1.391M 07 I.72IM 07 7.91 E-OI 1.1OE107 8 32 3.14E ๓ 7 4 011:๓ 7 1.011: ๓ 0 3. I 6E 107 9 05 I . I 6E 1O8 1.521: ๓ 8 5.40E-01 6.27E 107

7.59 l .53 l i  ♦ 07 1.901:๓7 8.20E-01 1.261:107 8.42 3.821:๓ 7 4.871:๓7 9.57E-01 3.651:๓ 7 9.15 1.421: ๓ 8 1.861:๓8 3.50E -01 4.97E 107

7.69 1.72E+07 2.141:๓7 8.32E-01 1 43 E 107 8.52 4.71 Eh 07 6.011:๓7 8.76E-01 4.12EH07 9.25 1.691:๓8 2.22E 108 I.36E-01 2.291:๓ 7

7.79 1.971: ๓ 7 2.441:๓7 8.35E-0I 1.64E 107 8.62 6.081:๓ 7 7.751:๓7 7.25 E-OI 4.411:๓ 7 1.771: ๓ 8 2.331: ๓ 8



3.2 PMMA Mw = 75000 gmol'1

190 °c 170 °c 150 °c

Ü) loguay Ci’ 0'l>r lunfi G " logG)»r G' G'I>| lanfi 0 " logMa-f Ci' Ci'hr taii8 G"

rail's (ra il'ร) lU iics 'cn i1 ily iics 'un1 (( !" /( ! ') ilyncs/cnt3 (rail's) dynes'll II5 dynes'em2 ( 0 7 0 ') dynes'un3 (rail's) dynes/cm3 dynes/cm* (0 7 (1 ') dynes/cin3

1.00E-02 -2.00 6.771-103 1.641-104 2.421-100 6.7710 0.3 5.361M04 3.231-100 1. 111005 2.3510 00

1.26E-02 -1.90 8.171003 1.911-104 2.34E 100 8.171003 -1.18 2.9610 04 6.941-104 2.3410 00 3.0910 04 -0.64 1.0410 05 1.521-005 1.461000 1.141005

1.581--02 -1.80 9.091003 2.341M04 2.571-too 9.09E I 03 -1.08 4.0410 04 8.93 K 104 2 .2 IIM 00 4.22I-M 04 -0.54 1.4910 05 2.0210 05 I.3 6 E I0 0 1.6310 05

2.0011-02 -1.70 1.051-104 2.791-104 2.6611 100 1.0510 04 -0.98 5.04 IC 104 1.071-105 2.121-MOO 5.2710 04 -0.44 1.9510 05 2.40F. 105 1.2310 00 2.1310 05

2.5 lli-0 2 -1.60 1.231-104 3.521-104 2.861-100 1.2310 04 -0.88 6.73 E 104 1.28!-: 105 1.901- 100 7.03 IM 04 -0.34 2.4810 05 2.7510 05 1.111-0 00 2.711-0 05

3.I6E-02 -1.50 1.451-104 4.25(004 2.931-100 1.451-MO 1 -0.78 8.371‘M 04 1.54)0 05 I.84IOOO 8.75E 104 -0.24 2.9510 05 3.0910 05 1.O5EI00 3.23E 105

3.98K-02 -1.40 1 .8 IE I04 5.14EI04 2.8410 00 1.81 E l 04 -0 68 1.03 E l 05 1.7710 05 1.721M00 1.0810 05 -0.14 3.5110 05 3.4110 05 9.72E-01 3.841005

5.011- -02 -1.30 2.20E-I04 6.25FM04 2.84E 100 2.20I-M04 -0.58 1.271M05 2.05n 1 05 1.61FM00 1.33EI05 -0.04 4.11 Is 1 05 3.71E-I05 9.03E-01 4.50E-I05

6.311--02 -1.20 2.771-104 7.501-104 2 .71I-: too 2.771004 -0.48 1.571M05 2.3 5 Is 105 1.501-100 1.64EI05 0.06 4.7410 05 3.931005 8.29E-01 5.19E I05

7.94E-02 -1.10 3.44E>04 8.96E-I04 2.6010 00 3.4410 04 -0.38 I.8 9E I05 2.67E-105 1.41E+00 1.98EI05 0.16 5.35E 105 4.2810 05 8.00E-0I 5 .86E I05

1.00U-01 -1.00 4.33 E 104 1.081-105 2.49E 100 4.3310 04 -0.28 2.29E I05 2.99EI 05 1.31EI00 2.3910 05 0.26 6.01 E l 05 4.52E 105 7.52E-01 6.58E I05

1.26E-01 -0.90 5.531004 1.281-105 2.31 l i t  00 5.53E I04 -0.18 2.73E I05 3.32IM05 1.22EI00 2 .8 5 E ^ 5 0.36 6.77E I05 4.82E I05 7.12E-01 7.41 E l 05

1.58E-0I -0.80 6.881004 1.501005 2.18 I'M 00 6.88IM04 -0.08 3.22IM05 3.68E+05 1.14E+00 3.37EI 05 0.46 7.52E 105 5.08E 105 6.76E-01 8.23IOOS

2.00E-01 -0.70 8.70E 104 1.761-105 2.021000 8.701M04 0.02 3.771M05 4.05E 105 1.071-100 3.9410 05 0.56 8.3210 05 5.3410 05 6.42E-01 9.111005



190 °c 170 “C 150 °c

2.51E-01 -0.60 1.08EI05 2.04E+05 1.89E100 1.08E+05 0.12 4.3810105 4.40E105 1.00E100 4.581-105 0.66 9.12E105 5.5510+05 6.09E-01 9.98E+05

3.16E-01 -0.50 1.35EI05 2.35E I05 1.7410100 1.3510105 0.22 5.0810105 4 .8 1 E l 05 9.47E-01 5.3110105 0.76 9.99E I05 5.7510105 5.7610-01 1.0910+06

3.98E-01 -0.40 1.6610๓5 2.70E105 1.63 E l 00 1.66F.105 0.32 5.8110105 5.1610๓5 8.88E-0I 6.071-105 0.86 1.0710106 6.131-105 5.7310-01 1 17E+06

3.0 IK-01 -0.30 2.01 E l 05 3.0610105 1.52IOIOO 2.0110105 0.42 6.6010105 5.5610105 8.42E-01 6 9010105 0.96 1.1910106 6.43 E 105 5.4010-01 1.3010106

6.3 IE-01 -0.20 2.45KI05 3.4410105 1.4010100 2.4510105 0.52 7.4410105 5.8910105 7.92E-01 7.7810105 1.06 1.291-106 6.6510105 5.1610-01 1.4110+06

7.9410-01 -0.10 2.92EI05 3.8310105 1.3110100 2.9210105 0.62 8.4010105 6.2410105 7.43E-01 8.7810105 1.16 1.3910106 6.851-105 4.9310-01 1.5210+06

1.00 E l 00 0.00 3.51 E l 05 4.2610105 1.2110100 3.5110105 0.72 9.2810105 6.5810105 7.09E-01 9.7010105 1.26 1.4910106 7.1410105 4.7910-01 1.6310106

I.26E+00 0.10 4,1310๓5 4.7210105 1.1410100 4.1310105 0.82 1 0310106 6.8710105 6.67E-01 1.0810106 1.36 1.6010106 7.4110105 4 6310-01 1.7510106

1.5810+00 0.20 4.8510๓5 5.1710105 1.0710100 4.8510105 0.92 1.1310106 7.2010105 6.3710-01 1.1810106 1.46 1.7010106 7.6910105 4.5210-01 1.8610+06

2.00E+00 0.30 5.62E105 5.6210105 I.OOElOO 5.62E ๓ 5 1.02 1.24E 106 7.4810105 6.03E-01 1.3010106 1.56 1.81 E l 06 7.8810+05 4.35E-01 1.98EI06

2.5 IK  * 0๐ 0.40 6.4810 ๓ 5 6.06E+05 9.3 510-01 6.4810105 1.12 1.36E106 7.74E 105 5.69IO-OI 1.4210106 1.66 1.9210106 8.2510105 4.3010-01 2.101-106

3.16E+00 0.50 7.4 IE  105 6.49E105 8.76E-01 7.4 IE  105 1.22 1.48E+06 8.05E105 5.44E-01 1.55EI06 1.76 2.03E I06 8.671-105 4.27E-01 2.22E1O6

3.98E+00 0.60 8.42E 105 6.93 E l 05 8.2310-01 8.4210105 1.32 1.59 E l 06 8.2310105 5 .1810-01 1.6610106 1.86 2.1310106 9,1 on  105 4.2710-01 2.3310๓6

5.0IE+00 0.70 9.48EIÜ5 7.37I0+05 7.7710-01 9.4810105 1.42 1,7210106 8.5310105 4.9610-01 1.8010106 1.96 2.2610106 9.671-105 4.2810-01 2.4710๓6

6.31 E l 00 0.80 1.06EH06 7.77E105 7.33 E-OI I.06E106 1.52 1.8410106 8.81E 105 4.79E-01 I.9 2 E I0 6 2.06 2.37E106 1.02EI06 4.3010-01 2.59E+ 06

7.9410๓0 0.90 1.1810๓6 8.17E105 6.9210-01 I . I 8EIO6 1.62 1.9710106 9 .05E I05 4.59E-01 2.0610106 2.16 2.5010106 1.1010106 4.40E-01 2.7410๓6

l.OOE+OI 1.00 1.3 IE-106 8.56E I05 6.5310-01 1.31EI06 1.72 2.0910106 9.26E 105 4.43E-01 2.1810106 2.26 2.63 ro 106 1.19E106 4 52E-01 2 .88E 1O6

1.26E-I01 1.10 1.4410๓6 8.90E 105 6.I8E-01 I.44I0IÜ6 1.82 2.22EI06 9.58E+05 4.3210-01 2.3210106 2.36 2.7610106 1.2910106 4.67E-0I 3.02E 106

1.58E+01 1.20 1.57EH06 9 .21 E l 05 5.8710-01 1.57100106 1.92 2.3510๓6 9.88E+05 4.20E-01 2.4610106 2.46 2.9110106 1 4 2 E 106 4.8810-01 3.1910๓6



190 °c 170 “c 1 50 “c

2.00KH01 1.30 1.71 K l 06 9.571-105 5.60K-01 1.71 K l 06 2.02 2.49K 106 1.021; 106 4.1ÜE-01 2.6OK1O6 2.56 3.06K I 06 I.57K-I06 5.13 H -01 3.3 5 EH 06

2.5 แ; 101 M O 1.85KI06 9.9 11-105 5.36K-0I 1.851-106 2 12 2.631-106 1.06 K l 06 4.03K-01 2.751:106 2.66 3.241; 106 1.741; 106 5.37K-0I 3.551:106

3.161;» 01 1.50 2.00K 106 1.021-106 5.10K-0I 2.00K I06 2.22 2.771; 106 1.11KI06 4.01E-01 2.89E 106 2.76 3.421-106 1.941:106 5.67K-01 3 .741:106

3,981-101 1.60 2.151-: 106 1.051-106 4.881--01 2 151.106 2.32 2.901-106 1.17 E l 06 4.03K-0I 3.031-106 2.86 3.62 K l 06 2.191-106 6.05E-0I 3.96 K 106

5.01 K l 01 1.70 2.30I-: 106 1.081' 106 4.70K-01 2.301-106 2.42 3.051; 106 1.231-106 4.03K-01 3 .I9 K I0 6 2.96 3.85I-: 1O6 2.481; 106 6.44K-01 4.21 K l 06

6.311-101 1.80 2.-451; 106 1. I l  K 106 4.53K-OI 2.451-106 2.52 3.201:106 1.31 E l 06 4.09K-0I 3 .341; 106 3.06 4.1 OKI 06 2 81 K l06 6.85K-01 4 49E 106

7.9-1 K 101 1.90 2.61 K 106 1. U E  106 4.37K-Ü1 261 E l 06 2.62 3.351; 106 1.40 E l 06 4.18K-0I .3.501; 106 3 16 4.391:106 3 .211; 106 7.31E-0I 4.81 K l 06

1.00F. H 02 2.00 2.76K 1 06 1.171; 106 4.24K-0I 2.76E 106 2.72 3.51 E l 06 1.511; 106 4.30E-0I 3.671-106 3.26 4.7.11; 106 3.67 K 106 7.76K-01 5. I 8E 1O6

.  130 °c 120 *c 80 "C

O' CI" luafi G'l»r 0 ' f l " Ian8 C)'l>| O' G" (นท^ Cî'l)|

loguux dyn/ein3 dyii/cn\3 (C170') dy116.n l3 logùlUx dyiEci»3 dyii/cm ’ (G " /a ‘) dyu 'cin3 logwax dyiv'cm3 dyu 'c in1 (0 7 0 * ) dyiEcm3

2.321: 105 7.781-100 2.121:105 2.41K-01

1.97K 105 1.13KI00 3.01 E 105 1.8 แ ;เ0 0 3.871; 105 4.52K-0I

I.IO E 1O5 8.O6E-OI 3.79K 105 1 9 7 K 100 2.76K 105 2.92K-01

-0.03 2.991M05 3 .951; 1 05 1.32KIOO 3.431-105 0 14 4 .001: 105 4.291-105 1.071-100 4.72K I05 2.871; 105 2.98K-01

0.07 3.491-105 3.131-105 8.95 K-OI 4.021-105 0 24 5.15EI05 5 13 E 105 9.96K-01 6 0 6 K 105 3 .551: 105 3.04K-01

0.17 4.24 K 105 3.381-105 7.96K-01 4 871-105 0.34 4.79E 105 5.751: 105 1.201:100 5.64I-: 105 0.89 1.031: 106 3.55I-: 105 3.47K-0I 1.341: 1(16

0.27 5.471: 105 4.06K 105 7.43K-01 6.281; 105 0.44 6 09 K 105 6.521; 105 1.071-100 7.171; 105 0.99 1 261; 106 3.381-105 2.69K-0I 1 6 51; 106



. 130 “c 120 “c 80 °c
0.37 6.101-105 4.56EI05 7.49E-01 7.01 El 05 0.54 7.16I-M05 6.71 Fm 05 9.37E-01 8.44E105 1.09 1.3315106 3.58E 105 2.7015-01 1.7415106
0.47 6.91 PM 05 4.5415105 6.57E-01 7.94 El 05 0.64 8.561-105 7.85 K105 9.171-5-01 1.0115106 1.19 1.3315106 4.7215105 3.5515-01 1.7415106
0.57 7.5815105 4.901-: 105 6.47E-01 8.71K105 0.74 9.26E 105 7.96PM 05 8.60E-0I 1.09154 06 1.29 1.211-106 5.171-105 4.2815-01 1.581-106
0.67 8.39PM 05 5.281-', 105 6.29 I'M) 1 9.64 E105 0.84 9*181-: 105 7.981-M 05 8.4215-01 1.1215106 1.39 I.45I-M 06 4.69PM 05 3.2415-01 1.9015106
0.77 9.39เ: 105 5.711-: 105 6.09IMII 1.081-106 0 94 1.14 El 06 8.471-M 05 7.4615-01 1.34 PM 06 1.49 1.54PM 06 7.01PM 05 4.5 515-01 2.021-M 06
0.87 1.0 น-: 106 5.301-105 5.32E-01 1.1615106 1.04 1.351:106 8.06PM 05 5.9615-01 1.59PM 06 1.59 1.50PM 06 4.281-M 05 2.8515-01 1.97151 06
0.97 1.111-106 6.0815 105 5.50K-0! 1.271-106 114 1.3 9 El 06 8 2815105 5.9815-01 1.63 PM 06 1.69 I.56I-M 06 6.621-M 05 4.2415-01 2.0515106
1.07 1.1 OF. too 6.54EI05 5.6215-01 1.341-106 1.24 I.481M06 8.6915105 5.8615-01 1.7515106 1.79 1.75PM 06 6.891-M 05 3.9315-01 2.30E 106
1.17 1.291-too 0.9 น-: 105 5.3315-01 1.491-: 106 1.34 1.491:106 9.09PM 05 6.1015-01 1.76PM 06 1.89 1.671-M 06 7.17PM 05 4.2915-01 2.1915106
1.27 1.4ÛEI06 6.951-105 4.98E-01 1.601-106 1.44 1.65 li » 06 9.581-M 05 5 8015-01 1.9515106 1.99 1.7415106 8.01 PM 05 4.6015-01 2 28EI06
1.37 1.521-106 7.261-105 4.7815-01 1.75E-I 06 1.54 I.75FM06 9.59E 105 5.4915-01 2.0615106 2.09 1.9015106 8.81 El 05 4.6315-01 2.501-106
1.47 1.581- too 7.52EI05 4 7415-01 1 82F.I06 1.64 1.86EI06 9.95IM 05 5.3515-01 2 1915106 2.19 1.911-M 06 9.73PM 05 5.1115-01 2.5015106
1.57 1.691-100 8.131-105 4.8 IE-01 1.94 I'M 06 1.74 2.0315106 1.03 Et 06 5.0515-01 2.40PM 06 2.29 2.08151 06 1.071-M 06 5.1315-01 2 72โ-; 106
1.07 1.831:106 8.281-105 4.53E-OI 2.1 OF. 106 1.84 2.121-106 1.1 OIM 06 5.1615-01 2.5015106 2.39 2.27PM 06 1.09PM 06 4.8015-01 2.9815106
1.77 1.90006 9.021-105 4,7415-01 2.1915106 1.94 2.321-106 1.16PM 06 4.9715-01 2.74E 106 2.49 2.35FM06 1.29PM 06 5.4815-01 3.08PM 06
1.87 2.031-100 9.591-105 4.72K-0I 2.34EI06 2 04 2.461:106 l.l 81-M 06 4 8015-01 2.9015106 2.59 2.52PM 06 1.55PM 06 6.1715-01 3.3 IE 106
1.97 2.151-too 1.04 El 06 4.83E-01 2.47PM 06 2.14 2 60F.I06 1.29 El 06 4.9415-01 3.06E 106 2.69 2.6815106 1.741-106 6.5015-01 3.51 PM 06
2.07 2.261-106 1.101-106 4.86E-01 2.60I-M06 2.24 2.7815 106 1.351-M 06 4.8415-01 3.2715106 2 79 2.8II-M 06 2.00PM 06 7.1315-01 3 6815106
2.17 2.4015106 1.211-106 5.04E-0I 2.7615106 2.34 2.95PM 06 1.41 E106 4.7815-01 3 4815106 2.89 3.0315106 2.25E 106 7.4215-01 3 9715106





39

70 °c
G' G" tano Gt>r

logcaar dyncm " dyn/cm: (G -G -) dyn/cm'

1.24 1.34E-06 4.70E-05 3.51E-01 1.S1E-06

1.34 1.4SE-06 5.06E-05 3.41E-01 2.00E-06

1.44 1.55E-06 5.16E-05 3.33E-01 2.09E-06

1.54 1.64E-06 5.47E-05 3.33E-01 2.22E-06

1.64 1.77E-06 5.08E-Ü5 2.S7E-01 2.39E-06

1.74 1.81 E—06 6.92E-05 3.S3E-01 2.44E-06

1.84 1.S6E-06 7.20E-05 3.86E-01 2.51 E-06

1.94 2.01 E -06 7.10E-05 3.53E-01 2.71E-06

2.04 2.11E+06 7.65 E-05 3.62E-01 2.85E-06

2.14 2.25E-06 9.83E-05 4.37E-01 3.04E-06

2 24 2.32E-06 9.16 E-05 3.95E431 3.13E-06

2.34 2.54E-06 9.47E-05 3.73E-01 3.43E-06

2.44 2.43E-06 1.28E-06 5.27E-01 3.27E-06

2.54 2.50E-06 1.20E-06 4.81E-01 3.38E-06

2.64 2.64E-06 1.56E-06 5.90E-01 3.57E-06

2.74 2.63E-06 1.79E-06 6.S1E-01 3.55E-06

2.S4 3.11E -06 2.00E^06 6.44E-01 4.19E-06

2.94 3.19E-06 2.06E-06 6.47E-01 4.31 E-06

3.04 3.57E-06 2.40E-06 6.71 E-<31 4.82E-06

3.14 3.74E-06 2.74E-06 7.33E-01 5.05E-O6

3.24 4.03E-06 3.05 E-06 7.57E-01 5.44E-06

3.34 4.27E-06 3.41 E-06 7.99E-01 5.77E-06

3.44 4.66E-06 3.79E+06 8.13E-01 6.30E+06

3.54 5.15E-06 4.23 E-06 8.21E-01 6.95E-K)6

3.64 5.53E-06 4.59E-06 8.30E-01 7.46E-06

3.74 6.11 E -06 4.97E-06 8.13E-01 ร.25E-06

3.84 6.75 E -06 5.41 E-06 S.01E-01 9.11 E -06

3.94 7.37E-06 5.90 E-06 8.00 E-01 9.94E-06

4.04 ร. 14E-06 6.2SE-06 7.70E-01 1.10E-07



4.14 ร.91E -06 6.74E-06 7.57E-01 1.20E-07

4.24 9.79E -06 7.12E-06 7.27E-01 1.32E-07

4.34 1.07E-07 7.50E-06 7.02E-01 1.44E-07

4.44 1.1 SE—0T 7.95 E-06 6.74E-01 1.59E-07

4.54 1.29E-07 3.25 E-06 6.41E-01 1.74E-07

4.64 1.40E-07 8.59E-06 6.14E-01 1.S9E-07

4.74 1.51E-07 ร.ร4E-06 5.84E-01 2.04E-07

4.84 1.65E-07 9.02E-06 5.46E-01 2.23E-07

4.94 1.78E-07 9.07E-06 5.10E-01 2.4OE-07

5.04 1.94E-07 9.05 E-06 4.65 E-01 2.63E-Ï-07

5.14 2.10E -07 8.SSE-06 4.22E-01 2.S4E-07

5.24 2.26E -07 8.22 E-06 3.63 E-01 3.06E-07



3.3 SAN 75:25
190 °c 180 °c 170 “c

(ù log(i>aT G' c.'l>r G" tai>5 logüiai G' G'br G" lanS logüiat G' G'l>r G" tanS

radis rad/s dynes/cm1 dynes/cm3 dynes/cm2 (G7G1) rail/s dynes/cm1 dynes/cm1 dynes/cm1 (G7G’) rad's dynes/cm2 dynes/cm1 dynes/cm1 (G"/G')

1.00E-02 -2.00 4.74E I02 4.74E-I02 2.56E + 03 5.40 -1.65 -1.48 1.9011+04

126B-02 -1.90 6.22E t 02 6.221-102 2.80E 1 03 4.50 -1.55 6.541-104 6 .68E 1O4 -1.38 7 1 5F. 1 03 7.4811103

1.5811-02 -1.80 4.491-1102 4.4911(02 3.5711103 7.94 -1.45 1.61 E l 05 1.6411(05 -1.28 1.341/104

2.0011-02 -1.70 5.0711102 5.0711102 4.4311103 8.74 -1.35 8 81 E l03 -1.18 2.4611104 2.5711104 3.7311104 1.45

2.5111-02 -1.60 8 8711102 8.871/102 5.5511(03 6.26 -1.25 1.9011103 1.941/103 1.2511104 6.43 -1.08

2.1611-02 -1.50 6.031-102 6.03 E 102 6.90p. 103 11.44 -1.15 1.83 11 103 1.8811103 1 5611104 8.32 -0.98 1.751-104 1.8311(04 2.2711104 1.24

3.9811-02 -1.40 9.2011102 9.201-1102 8.4711103 9.20 -1.05 3.0011103 3.0711103 1.9211104 6.27 -0.88 1.1611(04 1.2111104 3.32E+04 2.74

5.0111-02 -1.30 1.09E+03 1.09E+03 1.0611+04 9.76 -0.95 3.39E 103 3.47E( 03 2.37E (04 6.82 -0.78 1.29111 04 1.34E+04 5.01E I04 3.73

6.31E-02 -1.20 1.32E+03 1.32E 103 1.31 E l 04 9.98 -0.85 4.50E+ 03 4.6OE103 2.94E 104 6.39 -0.68 4.96E 103 5.18E I03 6.6911104 12 92

7.94E-02 -1.10 2.08E+ 03 2.08E-I03 I.6 2E I04 7.79 -0.75 6.2311103 6.37E 103 3.59E(04 5.65 -0.58 4.5711(04 4.7711+04 6.7911104 1.42

l.OOE-OI -1.00 2.401H03 2.40E+03 2.04IM04 8.49 -0.65 7.9911103 8.1611(03 4.4211104 5.41 -0.48 3.70E I04 3.87E 1 04 8 1311104 2.10

1.26E-01 -0.90 3.47E+03 3.47E-I03 2.51 im 04 7.23 -0.55 1.0911(04 1.11EI04 5.36E( 04 4.81 -0.38 3.7111(04 3.8811(04 7.0011(04 1.80

1.58E-01 -0.80 4.05E+03 4.05E+ 03 3.1411(04 7.74 -0.45 1.5411 (04 I.57E+04 6.55E I04 4.17 -0.28 6.0611104 6.33E+ 04 1.1711+ 05 1.85

2.00E-01 -0.70 6.04E+03 6.0411+03 3.85E 104 6.38 -0.35 2.07E(04 2 .1 IE+04 7.8711(04 3.72 -0.18 5.86E I04 6.I2E+04 1.1811+05 1.93

2.51E-01 -0.60 7.9411-103 7.94E-I03 4.70E+04 5.92 -0.25 2.66E I04 2.72E( 04 9.6011+04 3.54 -0.08 8.34E( 04 8.7211(04 1.59E+05 1.83

3.98E-OI -0.40 1.61 E l 04 1.61 E l 04 7.0611104 4.38 -0.05 4.7011(04 4.80E 104 1.3711(05 2.85 0.12 1.1711(05 1.2211105 2 .I8 E I0 5 1.78

5.0111-01 -0.30 2.0711104 2.07EI04 8.60E 104 4.16 0.05 6.15E I04 6.29E 104 1 6511 ( 05 2.62 0.22 1.4611105 1.5311+05 2.4811+05 1.62



1 น0 °c 180 °c 170 °c
3.16E-01 -0.50 1.10EH04 1.101-104 5.80EI04 5.29 -0.15 3.58EI04 3.66EI04 1.15EI05 3.13 0.02 1.051/105 1.09E-105 1.60EI05 1.46
6.31E-01 -0.20 2.65EI04 2.651004 1.051-2 » 05 3.94 0.15 7.811-104 7.99EI04 1.93 El 05 2.42 0.32 1.84EI05 1.921-105 2.95E 105 1.54
7.94E-01 -0.10 3.63E+04 3.63E+04 1.25EI05 3.45 0.25 9.90E 104 1.011005 2.27E+05 2.25 0.42 2.04E 105 2.I31M05 3.21 El 05 1.51
1.00EI00 0.00 4.81 El 04 4.811-104 1.501/105 3.12 0.35 1.271-105 1.301-105 2.631-105 2.03 0.52 2.871-105 3.001-105 3.691/105 1.23
1.26EI00 0.10 6.36E 104 6.361-104 1.791-105 2.82 0.45 1.611-105 1.651-105 3,051005 1.85 0.62 2.941-105 3.071-105 4.131-105 1.35
1.58IMOO 0.20 8.291-104 8.291004 2.12EI05 2.56 0.55 1 .971/105 2.01 El 05 3.51 El 05 1.74 0.72 3.56EI05 3.721/105 4.67E 105 1.26
2.Ü0E+0Ü 0.30 1.06EH 05 1.061-2105 2.501/105 2.36 0.65 2.431-105 2.49E 105 4.00E 105 1.61 0.82 4.30EI 05 4.491/105 4.92E 105 1.10
2.5 IE too 0.40 1.361-105 1.361-105 2.94E 105 2.16 0.75 2.97E 105 3.041005 4.521-105 1.49 0.92 5.081/ 05 5.30E 1 05 5.39E 105 1.02
3.161/100 0.50 1.691-105 1.691-105 3.401-105 2.02 0.85 3.61 El 05 3.691-105 5.111-105 1.38 1.02 5.92E 105 6.19E105 5.881/105 0.95
3.98EI00 0.60 2.12IM05 2.121-105 3.91 El 05 1.85 0.95 4.34E 105 4.441M 05 5.72E105 1.29 1.12 6.75E 105 7.06E-I05 6.35E 105 0.90
5.01 El 00 0.70 2.64E 105 2.6410 05 4.50I-M05 1.70 1.05 5.16EI05 5.27EI05 6.35EI05 1.20 1.22 7.77E 105 8.121-105 6.841/105 0.84
6.31E+00 0.80 3.22Et05 3.22EI05 5.11EI05 1.58 1.15 6.10EI05 6.23E105 7.01E+05 1.12 1.32 8.80E 105 9.20E 105 7.28E+05 0.79
7.941-100 0.90 3.931-105 3.931-105 5.781-105 1.47 1.25 7.13E105 7.291-105 7.6610 05 1.05 1.42 9.881-105 1.03 El 06 7.751/105 0.75
1.00EI0I 1.00 4.741005 4.74EI05 6.49E+05 1.37 1.35 8.271-105 8.451M05 8.39E 105 0.99 1.52 1.11E106 I.161M06 8.221-105 0.71
1.261-101 1.10 5.681/ 105 5.68E 105 7.241-105 1.27 1.45 9.57E 105 9.781-105 9.08EH05 0.93 1.62 1.22 E106 1.281-106 8.711-105 0.68
I.58E-I01 1.20 6.73E 105 6.73E 105 8 00EI05 1.19 1.55 1.091-/106 1.I2EI06 9.76EI05 0.87 1.72 1.361/ * 06 1.431/106 9.061-105 0.64
3.16EI01 1.50 1.071M06 1,07E 106 1.051/106 0.99 1.85 1 57EH 06 1.60EI06 1.18EI06 0.74 2.02 1.80EI06 1.88EI06 1.03 El 06 0.55
3.981/101 1.60 1.22EI06 1.22EI06 1.131-106 0.93 1.95 1.751-106 1.791-106 1.24EI06 0.69 2.12 1.95 El 06 2.041-106 1.061/106 0.52
5.011-101 1.70 I.39E-I06 1.39EI06 1.22EI06 0.87 2.05 1 .941/106 1.981-106 1.3 IE 106 0.66 2.22 2. lOEl 06 2.201-106 1.111/i 06 0.50



190 °c 180 °c 170 °c
2.00E+01 1.30 7.89EI05 7.89K+ 05 8.84E+05 1,12 1.65 1.241-+ 06 1.27F+06 1.05E+06 0.83 1.82 1.511;+06 1.58E+06 9.51E+05 0.60
2.511-101 1.40 9.221-105 9.22I-: 105 9.65E+05 1.05 1.75 1.40F. 106 1.431-106 1.12E+06 0.78 1.92 1.651-106 I.72F.I06 9.85E+05 0.57
6.3 I I - +01 1.80 1.581-;+ 06 1.58F.+ 06 1.30E+06 0.82 2.15 2.I4E+06 2.19EI06 1.37E+06 0.62 2.32 2.26E+06 2.36E+06 1.13E+06 0.48
7.941-101 1.90 1.781-106 1.781-106 1.381-: 106 0.78 2.25 2.34F 106 2.401-106 1.43 El 06 0.60 2.42 2.421-106 2.53E+06 1.18F. 106 0.46
1.001-102 2.00 1.991-106 1.991-106 1.461-106 0.73 2.35 2.551' 106 2.611-106 1.481-106 0.57 2.52 2.591-106 2.71 El 06 1.21E106 0.45

160 °c 1 50 °c 140 °c

lugMB-r (!' G'l>r Ci" lunfi logroUï G' fi'l>r น " luilft Ingfltitr น ' (i'l>r G" lai)8

rud/s dyncs/cm’ dyncs/cm1 dyncs/cm2 (< i7 ( i') ruil/tf dyncs/cm1 dyncs/cm1 dyncs/cm1 (( !" /« ') rail 'a แรฺทOS A: เท2 (lyncü/cni1 dyncs'cin1 (0-/CÎ-)

-0.99 4.05E+04 4.33E+04 4.77E 104 1.10 -0.70 1.11EI04 1.21E+04 1.26E+ 05 10.35 -0.39 4.84E+04 5.42E I04 7.55F.+ 04 1.39

-0.89 2.28E 104 2.44E+ 04 7.291-104 2.99 -0.60 1.23E+04 1.341-104 1.16E+05 8.60 -0.29 8.441-104 9.46E 104 8.451-104 0.89

-0.79 5.93 IM 03 6.34E+03 7.93 E 104 12.51 -0.50 9.14E I04 1.00E+05 7 .I3 E I0 4 0.71 -0.19 6 .15 F.+ 04 6.90E 104 1.02EI05 1.48

-0.69 1.36E+04 -0.40 3.17E I04 3.47F. 104 1.24F.+ 05 3.56 -0.09 7.881; 104 8.83E+04 1.72EI05 1.95

-0.59 1.95E 104 2.08E+04 1.07E+05 5.16 -0.30 5.59E I04 6 .12F.+ 04 1.57E+05 2.56 0.01 1.051-;+05 1.17E+05 2.14E+05 1.82

-0.49 1.44E+04 1.54E+04 7.14 E l 04 4.63 -0.20 1.09EI05 1.191-105 1.88E+ 05 1.58 0.1 1 1.99E+05 2.23E+05 1.88E+05 0.84

-0.19 6.55 E l 04 7.00E+04 1.41E+05 2.01 0.10 I.6 IE +05 1 7 6 E 105 2 .13F.+ 05 1.21 0.41 2.89E 105 3.24E+05 3 .I9 E I0 5 0.98

-0.09 6.85F.I04 7.32EI04 1.58F. 105 2.16 0.20 1.82F. 105 1.991-105 2.301-105 1.15 0.51 3.43E 105 3.85E+ 05 3.18E I05 0.83

0.01 1.091-105 1.171-+ 05 1.581-105 1.35 0.30 2.49E I05 2.73E 105 2.781-105 1.02 0.61 4.14E 105 4 65F. 105 3.701-105 0.80



160 °c 1 50 °c 140 °c

-0.39 4.39E I04 4.69E4 04 9.16E-I04 1.95 -0.10 8.17E304 8.94E I04 1.691-105 1.88 0.21 2.301-105 2.58E-I05 2.181-105 0.84

-0.29 3.79E I04 4.051-104 1.141-305 2.82 0.00 1.40EH05 1.53 E * 05 1.681-105 1.10 0.31 2.701-105 3.03K 1 05 2.57E 105 0.85

0.11 1.04E+05 1.12E3 05 2.28E I05 2.05 0.40 2.53E305 2.77E 105 2.69K 105 0.97 0.71 4.49K t05 5.03E 105 3.651-3 05 0.72

0.21 1.49F.I05 I.59IM 05 2.39K 105 1.51 0.50 3.131-105 3.421-105 3 .141-: 105 0.92 0.81 5.091-105 5.701-3 05 3.921- 105 0.69

0.31 1.8 IK  105 1.931ะแ05 2.59K 105 1.34 0.60 3.381-105 3.701-105 3.391-105 0.92 0.91 5.79E 105 6.49E 105 4.151-:เ05 0.64

0.41 2.20K 105 2.361-3 05 2.86IM05 1.22 0.70 4.1 IK  105 4.491-105 3 .711-: 105 0.83 โ ผ ิเ 6.39K 105 7.16K I05 4 .63E I05 0.65

0.51 2.39K I05 2.55K305 3.07EIÜ5 1.20 0.80 4.63E-105 5.06K 105 -4.361-; 05 0.86 111 7.131-2105 7.99K 105 4.651-1105 0.58

0.61 2.961-105 3.171-3 05 3.53E I05 1.11 0.90 5.48E305 6.00K 105 4.521-105 0.75 1.21 7.50K 105 8.41 Eh 05 4.90E3 05 0.58

0.71 3.5 IK  105 3.75K I05 3.98K 105 1.06 1.00 5.84E I05 6.401-105 4.791-105 0.75 1.31 8.43K 105 9.45E 105 5.131-105 0.54

0.81 3.94IM05 4.2 IK  105 4.07K 105 0.97 1.10 6.801-105 7.44E I05 5.02K 105 0.67 1.41 9.411-105 I.06E106 5.521-105 0.52

0.91 4.53E I05 4.85KI05 4.72E 105 0.97 1.20 7.261-M05 7.951-105 5.13 E 10 5 0.64 1.51 1.011-: 106 1.13 EH 06 5.56E 105 0.49

1.01 Î.40EH05 5.77E305 4.931-3 05 0.85 1.30 8.39K105 9.19E105 5.27K105 0.57 1.61 1.10EI06 1.23EI06 5.841-105 0.47

1.11 6.28K I05 6.72 IM 05 5.50 l i  1 05 0.82 1.40 9.311-105 1.02 E l 06 6.071-105 0.60 1.71 1.181- 106 1.321-106 6.05E 105 0.46

1.21 7.061M05 7.551-3 05 5.901-105 0.78 1.50 9.90K105 1.081-106 6.221M05 0.57 1.81 1.261M06 1.41 E l 06 6.12E 105 0.43

1.31 7.92E3 05 8.47E105 6.26E3 05 0.74 1.60 I.09E106 1.20K106 6.341-105 0.53 1.91 1.351-M06 1.5 IE  106 6.301-105 0.42

1.71 1.21 E l 06 I.29K I06 7.69E 105 0.59 2.00 1.51E106 1.6 5 E l 06 7.371-105 0.45 2.31 1.741-106 I.96E3 06 7.351-105 0.38

1.81 1.32KI06 1.41KH 06 8.07E305 0.57 2.10 1.61E+06 1.76E106 7.601-105 0.43 2.41 I.8 5 K I0 6 2.07E3 06 7.58E 105 0.37

1.91 1.45K 106 1.55E 106 8.371M05 0.54 2.20 1.72E-106 1.881-106 7.86E105 0.42 2 51 I.95K 106 2.181-3 06 8.06E I05 0.37

2.01 I.5 7 E I0 6 1.68EI06 8.64E3 05 0.51 2.30 1.831-106 2.00K 106 8.13E105 0.41 2 61 2.051-106 2.30E 1 06 8.46E 105 0.37





130 °c 120 “C 110°c

logaiar G' G'l>r G" tanS lo(j(i>ar G' G'l»r G" lanS logiaa-r G' G'l)r G” tanfi

rad/s dynes/cin2 dynes/cm1 dynes/cmJ (G 7G ') rad/s dynes-Vm3 dynes/cm3 dynes/cm2 (G 7G ') rad/s dyncs/cin2 dynes/cm3 dyiies/cniJ (G'VG1)

•0.24 1.1 OKI 05 1.261-105 1.86IM05 1.47 -0.11 6.471-104 7.621/104 1.431/105 1.87 -0.1 8 3.851/104 4.661/104 6.871/104 1.48

-0.14 1.54 in  05 1.771-105 1.881-105 1.06 -0.01 1.4 8 เท 05 1.741/105 1.351/105 0.78 -0.08 1.031/105 1.241/105 9.511/104 0.77

-0.04 1.56KI05 1.80 [ท 05 1.341/1 05 0.75 0.09 1.651-105 1.941/105 1.591/105 0.82 0.02 1.151/105 1.401/105 1.261/105 0.90

0.06 I.80K I05 2.071/ 105 I.56K+05 0.76 0.19 2 .17F 105 2.561/105 1.331/105 0.52 0.12 1.421/105 1.711/105 1.441/105 0.84

0.16 2.62 เท 05 3.011-105 2.691/105 0.89 0.29 2.46K 105 2.901/105 1.491/105 0.52 0.22 l . 72 เท  05 2.081/105 l .781/105 0.86

0.26 2.78K 105 3.201-105 2.23K 105 0.70 0.39 2.891/105 3.401/105 2.351/105 0.69 0.32 2.541/105 3.071/105 2.611/105 0.85

0.36 3.331/105 3.831-105 2.43K 105 0.64 0.49 3.09K 105 3.641/105 2.611/105 0.72 0.42 2.541/105 3.081/105 2.291/105 0.74

0.46 3.74E 105 4.301-105 2.841-105 0.66 0.59 3.551/105 4.191/105 2.621/105 0.63 0.52 2.731/105 3.301/105 2.401/105 0.73

0.56 4.011-105 4.6 น ท  05 2.921-105 0.63 0.69 4.391/105 5.181/105 2.541/105 0.49 0.62 3 .1 51/105 3.801/105 2.971/105 0.78

0.66 4.611-105 5.30KI05 3.52I-; 105 0.66 0.79 4.541/105 5.351/105 3.571/105 0.67 0.72 3.551/105 4.301/105 3.121/105 0.73

0.76 5.311ท05 6.10โท05 3.48|ท 05 0.57 0.89 4.86F.I05 5.731/105 3.141/105 0.55 0.82 4 0 0 E 105 4.83E105 3.431/105 0.71

0.86 5.75F. 105 6.61 เท 05 3.76K 105 0.57 0.99 5.641/105 6.651/105 3.431/105 0.52 0.92 4.651/105 5.621/105 3.701/105 0.66

0.96 6.28IM05 7.21 K 105 4.14IM05 0.57 1.09 6.251/(05 7.371/105 3.841/105 0.52 1.02 5.131/105 6.211/105 4.151/105 0.67

1.06 7.09K 105 8.15เท 05 4.23E105 0.52 1.19 6.90K 105 8.131/105 4.111/105 0.50 1.12 5.761/105 6.96E105 4.50E-I05 0.65

1.16 7.691-105 8.84เท 05 4.471-105 0.51 1.29 7.40K 105 8.72K I05 4.311/105 0.49 1.22 6.271/105 7.58E 105 5.041/105 0.66



160 °c 150 "C 140 “c

1.26 8.341'105 9.58E 105 4.701M05 0.49 1.39 7.96E3 05 9.38E I05 4.80E 105 0.51 1.32 6.98E 105 8.43E I05 5.45E I05 0.65

1.36 8.931'105 1.03 E l 06 4.83 E l 05 0.47 1.49 8.71 E l 05 1.03 E l 06 4.93E 105 0.48 1.42 7.86E 105 9 .501:105 6 .001:105 0.63

1.46 9.71 l i t  05 1.12 E 3 06 5.26E 3 05 0.47 1.59 9.57E I05 1.13 E l 06 5.17E I05 0.46 1.52 8.58EI 05 I.04E4 06 6.56E I05 0.63

1.56 1.061'106 1.221:1 06 5.541': 105 0.45 1.69 1.02 E 106 1.20EI06 5.74E 105 0.48 1.62 9.541:105 1.15EI06 7 .I7 E  1 05 0.62

1.66 1.13EI06 1.30E 1 06 5.73 E l 05 0.44 1.79 1.10EI06 1.30EI 06 6.22E 105 0.48 1.72 1.03 E l 06 1.25EI06 7.87E 105 0.63

1.76 1.21 in  06 1.401-: 1 06 5.96E 105 0.43 1.89 I.18E3 06 1.391-3106 6.671C 105 0.48 1.82 1 .I3 E I0 6 I.37E 1O6 8.731:1 05 0.64

1.86 1.28EI06 1.47EI06 6.29E 105 0.43 1.99 1.26E 106 I.49IM 06 7.04 E 1 05 0.47 1.92 1.25 E l 06 1.5 11:106 9.68E I05 0.64

1.96 1.381'. 106 I.5 8E I06 6.50E 105 0.41 2.09 1.34EI06 1 58E 106 7.6.31:105 0.48 2.02 1.371.106 1.6 5 E l 06 l.0 7 i: 106 0.65

2.06 1.471-: 106 1.69EI06 6.78E 105 0.40 2.19 1.4 5 E l 06 I.70E 106 8.181:105 0.48 2.12 1.501:106 1.81 E l 06 1.181.106 0.65

2.16 1.56IM06 1.80EIÜ6 7.11 E l 05 0.40 2.29 1.54EI06 1.81 E l 06 8.91 E l 05 0.49 2.22 1.64 E l 06 1.981:106 1.301:106 0.66

2.26 1.651'106 I.90E3 06 7.49EI05 0.40 2.39 1.65 E 106 1.95EI06 9.8 5 IC 105 0.51 2.32 1.80E 106 2.171:106 1.451: 106 0.67

2.36 1.74 E l 06 2.00E I06 7.93EI 05 0.40 2.49 I.7 6 E I0 6 2.07E 106 I.0 7E I06 0.52 2.42 1.96 E l 06 2.37E I06 1.61E 106 0.68

2.46 1.851' 106 2 .I3 E I0 6 8.47E 105 0.40 2.59 1.87EI06 2.21 E l 06 1.19 E 106 0.54 2.52 2.161:106 2 .6 I E 1O6 1.791:1 06 0.69

2.56 1.96E+06 2.25E 106 9.12EI05 0.41 2.69 2.00E I06 2.36E 106 1.32EI06 0.56 2.62 2.371:106 2.87E I06 2.001:106 0.70

2.66 2.061-306 2.37E I06 9.75 E l 05 0.41 2.79 2.14 E 106 2.52E I06 1.49F.I06 0.59 2.72 2 .60E I06 3.15E 3 06 2.24E 106 0.71

2.76 2.19E306 2.52E I06 1 0 6 E 106 0.42 2.89 2.29E I06 2.69E I06 1.67EI06 0.62 2.82 2.86E 106 3.451: 106 2.51 E l 06 0.73

2.86 2.32 E l 06 2.67F.I 06 1.15 l i t  06 0.43 2.99 2.45E-106 2.89E I06 1.89EI06 0.65 2.92 3 .I5 E I0 6 3 .8 I E 1O6 2.83E I06 0.74

2.96 2.44E I06 2 8 IE 106 I.26E I 06 0.45 3.09 2.631' 106 3.1 OF. 106 2.15 E 106 0.70 3.02 3.50E I06 4.23E 106 3.19E I06 0.75

3.06 2.58E I06 2.96EI06 I.40E I06 0.47 3.19 2 .83E I06 3.33E 106 2.48E I06 0.74 3.12 3.851:1 06 4 .66E 1O6 3.6 IE  106 0.77



160 °c 150 °c 140 ”c

3.16 2.731/๓6 3.13 I’M 06 1.551-106 0.49 3.29 3.051-๓6 3.591:๓6 2.861:๓ 6 0.80 3.22 4.291:๓ 6 5.18E I06 4.091:๓ 6 0.79

3.26 2.901/1 06 3.331/) 06 1.73EI06 0.52 3.39 3.291-106 3.881:๓ 6 3.321:๓ 6 0.86 3.32 4.751:๓ 6 5.751:๓ 6 4.601:๓ 6 0.80

3.36 3.061:๓6 3.521-106 1.95EH06 0.55 3.49 3.581-๓6 4.22E 106 3.881:๓ 6 0.92 3.42 5.321:๓6 6.431:๓ 6 5.231:๓ 6 0.81

3.46 3.261:๓6 3.751-106 2.20E 106 0.59 3.59 3.891-106 4.591:๓6 4.541:๓ 6 0.99 3.52 5.95 E 106 7.191:๓ 6 . 5.94 E l 06 0.83

3.56 3.471/106 3.991-106 2.491-๓6 0 62 3.69 4.311:๓ 6 5.071:๓6 5.341:๓6 1.05 3.62 6.71 E 106 8.1 IE  106 6.7 IE  106 0.83

3.66 3.71 E 106 4.271:๓6 2.861-106 0.67 3.79 4.771:๓ 6 5.621:๓6 6.3 1 E 106 1.12 3.72 7.591:๓ 6 9.181 :๓ 6 7.601:๓ 6 0.83

3.76 3.99K 1 06 4.591-๓6 3.281:๓6 0.71 3.89 5.361:๓6 6.32E I06 7.451:๓ 6 1.18 3.82 8.61 E l 06 1.04E 1 07 8.591:๓ 6 0.82

100*0 90 “0 80 "e

log<.iar c r Ci'l>r G" tanS log(i)Ur c r G" tanS logical O’ G 'l.f G " tanfi

rad's dyncs/cm3 dyncs/cmJ dynes/cm2 (G 7G ') rad's dyncs/cm2 dyncs/cm1 dyncs/cm3 (G ’VG1) rad's dyncs/cm3 dynes'cm1 dvncs/cm3 (G 7 G 1)

0.03 4.421:๓4 5.491/104 8.71 E 104 1.59 0.43 1.08E ๓ 5 1.381:๓5 1.711/๓5 1.23 0.82 3.551:๓5 4 66F/I05 3.68E3 05 0.79

0.13 7.11 E l 04 8.821/๓4 1.121:๓5 1.27 0.53 1.551:๓5 1.971:๓5 2.091:๓5 1.06 0.92 4.381:๓ 5 5.75 E 105 4.271:๓ 5 0.74

0.23 9.151:๓4 1.14 E l 05 1.381:๓5 1.22 0 63 2.121/105 2.701:๓5 2.64 E 105 0.98 1.02 5.411/๓5 7.101:๓ 5 4.841:๓ 5 0.68

0.33 1.24EI05 1.54F.I05 1.661:๓5 1.08 0 73 2.71E ๓ 5 3.451:๓5 3.10E I05 0.90 1.12 6.29E 105 8.25E 105 5.32E-I05 0.64

0.43 1.5 IE  105 1.871/105 1.991:105 1.06 0.83 3.2 IE  105 4.09E 105 3.421:๓5 0.84 1.22 7.311:๓5 9.591:๓ 5 5.74E I05 0.60

0.53 1.871:๓5 2.321/๓5 2.291:๓5 0.99 0.93 3.731:๓5 4.76E 105 3.821/๓5 0.80 1.32 8.201:๓5 1.08 E I0 6 6.25E 105 0.58

0.63 2.321-/๓5 2.881:๓5 2.661:๓5 0.92 1.03 4.381:๓ 5 5.581:๓5 4.221:๓5 0.76 1.42 9.0 IE  105 1.181-106 6.71 E l 05 0.57

0.73 2.78E 105 3.451/๓5 3.041-๓5 0.88 1.13 4.93 E ๓ 5 6.291/๓ 5 4.61 E l 05 0.73 1.52 9.961/๓5 1.311/๓6 7.201:๓ 5 0.55
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100 “c 90 "c 80 °c

2.53 2.13E)06 2.65E+06 1.35EIÛ6 0.51 2.93 2.4711)06 3.15E I06 1.38EI06 0.44 3.32 3.29E I06 4.3111)06 1.9411)06 0.45

2.83 2.7011)06 3.351M06 1.6611)06 0.50 3.23 2.9811)06 3.8011)06 1.6511)06 0.43 3.62 3.89E 1 06 5.1011)06 2.4511)06 0.48

2.93 2.9011)06 3.60E 106 1.7911)06 0.50 3.33 3.1711)06 4.0411)06 1.78E) 06 0.44 3.72 4 .12E ) 06 5.40E 106 2.6811)06 0.50

3.03 3.1311)06 3.881-1)06 1.94 E l 06 0.50 3.43 3.3711)06 4.3011)06 1.9111)06 0.44 3.82 4.3811)06 5.7411)06 2.9411)06 0 51

3.13 3.371-106 4.191-106 2.09E 106 0.50 3.53 3.5711)06 4.5511)06 2.0611)06 0.45 3.92 4.6711)06 6.1311)06 3.2211)06 0.53

3.23 3.631-106 4.501-106 2.27E 106 0.50 3 63 3.8011)06 4.8411)06 2.2.311)06 0.46 4.02 4.9611)06 6.5111)06 3.5611)06 0.55

3.33 3.9 IK  106 4.8511106 2.4811)06 0.51 3.73 4.0411) 06 5.1611) 06 2.4311)06 0.47 4.12 5.3211)06 6.9811)06 3.9311)06 0.56

3.43 4.21 111 06 5.231-106 2.7111)06 0.52 3.83 4.3011)06 5.4811)06 2.6611)06 0.49 4.22 5.6911)06 7.4611) 06 4.3811)06 0.59

3.53 4.541-106 5.63 K 106 2.9611)06 0.53 3.93 4.5711)06 5.8211)06 2.9111)06 0.50 4.32 6.1111) 06 8.0111)06 4.8711)06 0.61

3.63 4.911-106 6.10E-)06 3.251-406 0.53 4.03 4.8711)06 6.21E+06 3.1911)06 0.51 4.42 6.60E I06 8.6611)06 5.4311)06 0.63

3.73 5.30EI06 6.58E+06 3.58E4 06 0.54 4.13 5.2 IE  106 6.6511)06 3.5211)06 0.53 4.52 7.1911)06 9.4311106 6.07E 106 0.64

3.83 5.74E+06 7.12E+06 3.94E 106 0.55 4.23 5.59E ) 06 7.13E I06 3.88E I06 0.54 4.62 7.86E) 06 1.03 E 107 6.82E 106 0.66

3.93 6.221-106 7.7311) 06 4.3411)06 0.56 4.33 6.0111)06 7.6711)06 4.3011)06 0.56 4.72 8.6411)06 1.1311)07 7 .64E I06 0.67

4.03 6.77E I06 8.40E ) 06 4.7811)06 0.57 4.43 6.4911)06 8.2811)06 4.77E )06 0.58 4.82 9.5911)06 1.2611)07 8.5811)06 0.68

70 "C 60 * c

logMUr O’ Ci'l>r Ci" laiiS น)go)น! O' 0 ’t>r O" lanS

ruJ/s dynes/em3 (lyncü/cm1 (Jyiiüs/cin1 (O ’VO1) r«ul/s tlym.-s/cm1 dyncs/cmJ dyncj»/cm2 (O'VO')

1.73 8.6711)05 1.1711)06 5.8011)05 0.50 2.34 1.8811)06 2.6111)06 9.1711)05 0.35



101



3.83 3.90F 106 5.26F 106 2.42F 106 0.46 4.44 5.46F 106 7.59F 106 3.27 F 106 0.43

3.93 4.131M06 5.58F 106 2.63F 106 0.47 4.54 5.79 F 106 8.05F 106 3.55F 106 0.44

4.03 4.381'106 5.91 F 106 2.88F 106 0.49 4.64 6.08F 106 8.46F 106 3.87F 106 0.46

4.13 4.621'106 6.24F 106 3.11 F l 06 0.50 4.74 6.38F ! 06 8.87F106 4.271Ü106 0.48

4.23 4.941'106 6.66F 106 3.46F 106 0,52 4 81 6.72F 106 9.34 F 106 4 74F l 06 0.51

4.33 5.231'106 7.07 F 106 3.80 F 106 0.54 4.94 7 .17F106 9.97F 106 5.25F; » 06 0.53

ฟ 5.651'106 7.62 F 3 06 4 .18F106 0.55 5.04 7.60IM06 1.06 F l 07 5.82F 106 0.55

4.53 6.04F1 06 8 .15F106 4.62F 106 0.57 5.14 8.08F 106 1.12F 107 6.43F 106 0.57

4.63 6.50F. 106 8.77F 106 5.10F 106 0.58 5.24 8.68F 106 1.21 F l 07 7.20F 106 0.60

4.73 7.03I-: 106 9.48F 106 5.67F 106 0.60 5.34 9.27F 106 1.29F 107 8.04 F 106 0.62

4.83 7.571'106 1.02 F 107 6.341U06 (โ6? 5.44 9.99F 106 1.39F107 8.98F 106 0.65

4.93 8.271'106 1.12 F 107 7 .10F106 0.64 5.54 1.09 F 107 1.51 F l 07 1.01 F 107 0 67

5.03 8.99F106 1.21F107 7.98E106 0.66 5.64 1.18 F 107 1.65E107 1.14 F 107 0.69

5.13 9.88F 106 1.3 3 F 107 8.89F 106 0.67 5.74 1.30F 107 1.81 F 107 1.28F 107 0.71

5.23 1.08F 107 1.46F 107 1.01F 107 0 69 5.84 1 44E 107 2.00F 107 1.45 K l 07 0.73

5.33 1.20F 107 1.62F 107 1.14 F 107 0.70 5.94 1.61 F l 07 2.23F 107 1.65F 107 0.74

5.43 1.34F 107 1.81F 107 1,28F 107 0.71 6.04 1.81 F 107 2.52F 107 1.86F 107 0.74

5.53 1.52F 107 2.05F 107 1,46F 107 0.71 6.14 2.09F 107 2.90E 107 2.10F107 0.73

5.63 1.73 F 107 2.34F 107 1.64F 107 0.70 6 24 2.46F 107 3.42F 107 2.40F 107 0.70

5.73 2.00F 107 2.70F 107 1.87F 107 0.69 6.34 2.96E 107 4.12E I07 2.66F 107 0.65



3.4 PMMA/SAN : 30/70 blend
190 °c 180 °c 170 “c

(1) logit) U| O' G'br G" lanS logiaar G' G'l>r G" lanfi log(i>ar O' G'l>r ท " lanS

rad's rad's dyil'cm 1 dyii/cm1 dyn/cm2 (G'VG') rad's dyil'cm 2 dyil'cm 1 dyil'cm 2 (น " /O ') rad's dy il'cm 2 dyil'cm 1 dyil'cm 2 (G"/G'J

0.01 •2 I.2 5E I03 1.2 5 E l 03 3.041; 103 2.44 ■1.67 1.991; 103 2.03F.I03 5.76E I03 2 90 -1.24 3 .901; 10.3 4.071; 103 1.221; 104 3.14

0.012589 -1.9 1.271-: 103 1.271; 103 3 .501; 103 2.74 -1.57 2.35E 103 2.401H03 7.68E I03 3.26 -114 5.24 E l 03 5.471; 103 1.541; 104 2.94

0.0158-49 -1.8 1.5 n i l  03 1.5IEH03 5.05EI03 3.34 T 471 2 6OE1O3 2.66E 103 9.07E 103 3.48 -1.04 6.4 81; 103 6.77E 103 I.92E I04 2.96

0.019953 -1.7 1.661; 103 1 6 6 E 103 5.46E 103 3.30 -1.37 3 .451; 103 3.531; 103 1.15 E l 04 3.32 -0.94 8.07E 1 03 8.4 IE 1 03 2.33 E 104 2.89

0.025119 •1.6 I.55IM  0.3 1.55 K 103 6 .431; 103 4.14 -1.27 3 96E l03 4.051; 103 1.33 E l 04 3.35 -0.84 1.04 E l 04 1.081; 1 04 2.80E I04 2.71

0.031623 -1.5 2.25E I03 2.25 E l 03 7.901; 103 3.50 -1.17 5.5-41;  103 5.67E 103 1.611; 104 2.90 -0.74 1.341; 104 1.401; 104 3 .331; 104 2.49

0.039811 T 7 2.93E 103 2.93E 103 9.81 E l 03 3.35 -1.07 5.97E-I03 6 11E+03 2.00E I04 3.35 -0.64 1.66EI04 1.731; 1 04 4 .00E I04 2.41

0.050119 -1.3 3.45E-103 3.45EI03 1.2 IE  104 3.51 -0.97 8.41 E l 03 8.60EIÜ3 2.36E 104 2.81 -0.54 2.12E I04 2.21 n 1 0-4 4.74E 104 2.24

0.063096 -1.2 4.17EH03 4 .I7 E I0 3 1.471; 104 3.53 -0.87 1.021M04 1.04EI04 2.85E I04 2.79 -0.44 2.68E 1 04 2.801; 104 5.58E 104 2.08

0.079433 - l . l 5.16E I03 5.161; 103 1.761; 104 3.41 -0.77 1.331; 104 1.36EI04 3.39IM04 2.54 -0 34 3.36E 104 3.5 11; 104 6 .541; 104 1.94

0.1 -1 6.70E I03 6.70E I03 2.1 lE iO -l 3.15 -0.67 I.6 5E I04 1.68EI04 4.03E I04 2.45 -0.24 4 .14E104 4 .321; 104 7.54E 1 04 1.82

0.125893 -0.9 8.331; 103 8.33E 103 2.581; 104 3.09 -0.57 2.07E 104 2 .121; 104 4.75EI 04 2.29 -0.14 5.09E 104 5.32E 104 8.67F. 104 1.70

0.158489 -0.8 1.08E 104 I.08IM 04 3.101;  104 2.88 -0.47 2.61 E l 04 2.66E 104 5.61 E l 04 2.15 -0 04 6 .19E 104 6.47E 104 9.88F. 1 04 1.60

0.199526 -0.7 1.38EI04 1.381; 104 3.701; 104 2 69 -0.37 3.27E I04 3.351; 104 6.54E I04 2.00 0 059999 7.59E 104 7.93E 104 1.13EI05 1.49

0.251189 -0.6 1.75l i  t 04 1.751; 10-4 4.41 E l 04 2.52 -0.27 4.06E 104 4 .14E104 7 .6OE1O-I 1.87 0.160001 9.10E I04 9 .5 11; 104 1.281; 105 1.41



190 "c 180 “c 170 °c

0.398107 -0.4 2.761-104 2.761-104 6.12 F 10-1 2.22 -0.07 6.14E I04 6 .28F I04 1.01F105 1.64 0.36 1.29F 105 1.35FI05 1,60F 105 1.24

0.301187 -0.3 3.4 8 K 104 3.48F 104 7.171-104 2.06 0.03 7.461-104 7.62 F 104 1.141-105 1.53 0.46 1.53 F 105 1.601-105 1,77F 105 1.15

0.630958 -0.2 4.3 IF. 104 4 .31 F l 04 8.30F 104 1.93 0.13 9.01 E l 04 9.21 F 104 1.29FI05 1.44 0.56 1.80F i05 I . 88F 105 1.95 F 105 1.09

0.79-1329 -0.1 5.33I-: 104 5.33F 104 9.60F 104 1.80 0.23 1.091-105 1.1 IF  105 1.46F 105 1.34 0.66 2.09F 105 2.181-105 2 .13F105 1.02

1 0 6.59I-: 104 6.59F 104 1.10F 105 1.67 0.33 1.30F 105 1.33F 105 1 631-.I05 1.26 0.76 2 .411: 105 2.521: 105 2.32F 105 0.96

1.25893 0.100002 8.02F 104 8.02F 104 1.26F 105 1.57 0.430002 1.53F 105 1.56F 105 1.81 F 105 1.19 0.860002 2.76F 105 2.89F 105 2.50F 105 0,90

1.58-489 0.199999 9.66F 104 9.66F 104 1,43F 105 1.48 0.529999 1.80F 105 1.84F 105 2.001-105 111 0.959999 3 .16i; 1 05 3.301-105 2.68F 105 0.85

1.99526 0.299999 1.171-105 1.17FI05 1.61 F l 05 1.37 0.629999 2 .10 F 105 2.14 F 105 2 .19F105 1.05 1.059999 3.571-: 105 3.731-105 2.87F 105 0.80

2.31189 0.400001 1.391-105 l ,39F 105 1.78I-: 105 1.28 0.730001 2.43I-: 105 2.49F 105 2.371-105 0.98 1.160001 4.00F 105 4 .18 F 105 3.011-105 0.75

3.16228 0.5 1.65 E l 05 1,65F 105 1.981-M05 1.20 0.83 2.791-105 2.85IM05 2.561-105 0.92 1.26 4.47I-: 105 4.671-105 3 .16F105 0.71

3.98107 0 6 1.951-105 I.95F105 2 19F105 1.12 0.93 3 .18F105 3.25F 105 2.75F 105 0.86 1.36 4.97F 105 5.20F 105 3.33I-: 105 0.67

5.01188 0.700001 2.29E105 2.29F105 2.41F 105 1.05 1.0.30001 3.61 F 105 3.69F 105 2.94F 105 0.81 1.460001 5.511-: 105 5.76F 105 3.501-105 0.64

6.30958 0.8 2.65F105 2.65F 105 2.631-105 0.99 1.13 4.07F 105 4.16F105 3 .13F105 0.77 1.56 6.06F 105 6.34F 105 3.651-105 0.60

7.94329 0.9 3.051M05 3.05F 105 2.84F 105 0.9.3 1.23 4.561-105 4.671-105 3.31 ICI 05 0.73 1.66 6.62I-: 105 6.92F 105 3.79F 105 0.57

10 1 3.49F 105 3.49F 105 3.07F 105 0.88 1.33 5.09F 105 5.20F 105 3.49F 105 0.68 1.76 7.221-105 7.54I-: 105 3.93 F 105 0.54

12.5893 1.100002 3.96F.105 3.961-105 3.29F 105 0.8.3 1.430002 5.63F 105 5.76F 105 3.67F 105 0.65 1.860002 7.81 F 105 8 .16F105 4.07F 105 0.52

15.8489 1.199999 4.48F105 4.48F 105 3.5 21 น่ 105 0.79 1.529999 6.21 F 105 6.351-105 3.83F 105 0.62 1.959999 8.40F 105 8.78F 105 4 .18 F 105 0.50

19.9526 1.299999 5.04 F l 05 5.04F 105 3.801-105 0.75 1.629999 6.81 F 105 6.961-105 4.05F 105 0.59 2.059999 9 .10 F 105 9.511-105 4.39F 105 0.48

25.1189 1.400001 5.621-105 5.62F 105 4.01 F l 05 0.71 1.730001 7.43F 105 7.601-105 4.2 IF  105 0.57 2.160001 9.751-: 105 1.02F 106 4.5 IF  105 0.46



190 °c 180 °c 170 °c

-2.40E-07 6.891M04 7.3710 04 1.03E-I05 1.49 0.45 1.44 E t 05 l.5 7 E t0 5 1.561-: 105 1.08 1 2.97E 105 3.41E 105 2.041-105 0.69

0.1 8.23 E l 04 8.801004 1.1610 05 1.41 0.55 1.68EI05 1.841-105 1.70 E 105 1.01 1.1 3.31 E l 05 3.801-105 2.15E I05 0.65

0.2 9.83E I04 1.0510 05 1.30E105 1.32 0.65 1 9 5 E 105 2.141-105 1.85E105 0.95 1.2 3.65E 105 4.20E 105 2.29E I05 0.63

0.300002 I.I7 E I0 5 1.2510 05 1.4510 05 1.24 0.750002 2.241! 105 2.451-105 2.0 IE  105 0.90 1.300002 ■1 02 E 105 4.61 E l 05 2.391-105 0.60

0.399999 1.39100} 1.491005 1.611005 116 0 849999 2.561! 105 2.801-105 2 .I6 E I0 5 0.85 1.399999 4.4 IE  105 5.07E 105 2.531:105 0.57

0.499999 1.6310 05 1.741005 1.78E 105 1.09 0.949999 2.89E 105 3.171-105 2.30E 105 0.80 1.499999 4 80EI05 5.511-105 2 631! 105 0.55

0.600001 1.891005 2.0210 05 1.941005 1.03 1.050001 3.261! 105 3.571! 105 2.45E105 0.75 1.600001 5 21E 105 5.981! 105 2.751! 105 0.53

0.7 2.1810 05 2.341005 2.1110 05 0.97 1.15 3.641-105 3.981! 105 2.601-105 0.72 1.7 5 6โท: 105 6.461-105 2 881! 105 0.51

0.8 2.521005 2.691005 2.271005 0.90 1.25 4 05E 105 4.44 E l 05 2.751-105 0.68 1.8 6.051! 105 6.96 E 105 3.001! 105 0.50

0.9 2.8710 05 3.0710 05 2.46EI05 0.86 1.35 4.481! 105 4.91 E l 05 2.87E 105 0.64 19 6.501! 105 7.47E 105 3.121! 105 0,48

1 3.2510 05 3.4810 05 2.6310 0 5 0.81 1.45 4.94E I05 5.41 E 105 3.00E 105 0.61 2 6.971! 105 8.01 E l 05 3.241-105 0.47

l . l 3.6710 05 3.921005 2.791005 0.76 1.55 5.401-105 5.911C 105 3.14 E 105 0.58 2 1 7.421! 105 8.53E 1 05 3.371! 105 ก.45

1.2 4.111005 4.401005 2.9610 05 0.72 1 65 5.891-105 6.451-105 3.241! 105 0.55 2 2 7.901! 105 9.081-105 3.541! 105 0.45

1.300002 4.56E I05 4.8810 05 3.111005 0.68 1.750002 6.391-105 6.991-105 3.35E I05 Ô521 2.300002 8.41 E l 05 9.66E 105 3 681! 105 0.44

1.399999 5.051005 5.4010 05 3.2610 05 0.65 1.849999 6.90IM05 7.55E 105 3.46E 105 0.50 2.399999 8.891-105 1.02E 106 3.86E 105 0.43

1.499999 5.561005 5.9410 05 3.401005 0.61 1.949999 7.43E 105 8.131-105 3.57E 105 0.48 2.499999 9.43E 105 1.08EI06 4 071! 105 0.43

1.600001 6.0910 05 6.5110 05 3.49E+05 0.57 2.050001 7.94 Et 05 8.69E 105 3.63EI 05 0.46 2.600001 9.90E 105 1.14 E 106 4.231! 105 0.43

1.7 6.6310 05 7.091005 3.6310 05 0.55 2.15 8.49E • 05 9.291-105 3.75E 105 0.44 2.7 1.051-106 1.201-106 4.501! 105 0.43

1.8 7.191005 7.6810 05 3.7610 05 0.52 2.25 9.02E I05 9.87E 105 3.82E 105 0.42 2.8 1 I I  E 106 1 2 7 E 106 4.841! 105 0.44



190 °c 180 °c 170 °c

1.900001 7.7312(05 8.27U+05 3.89E-4 05 0.50 2.350001 9.54E405 1.04EI06 3.93E4 05 0.41 2.900001 1.17124 06 1.34EI06 5.1712405 0.44

2 8.2812105 8.85EI05 3.971:105 0.48 2.45 1.0 IF  406 1.1 IE  106 4.0612 4 05 0.40 3 1.23124 06 1.41 E l 06 5.59124 05 0.46

2.1 8.90E I05 9.51E405 4.07F.I05 0.46 2.55 1.071-4 06 1.17122 4 06 4.21E 4 05 0.39 3.1 1.30EI 06 1.4912106 6.0912105 0.47

2.2 9.501'105 1.021'106 4.2012 105 0.44 2 65 1.131-4 06 1.2312106 4.3712105 0.39 3.2 1.3712106 1.5712106 6.6312 4 05 0.48

2.300002 1.0 I I ' 106 1 081-106 4.32F 105 0.43 2.750002 1.19EI06 1.3012 4 06 4.5412105 0.38 3.300002 1.4512406 1.6612106 7.3412105 0 51

2.399999 1.071'106 1.151'106 4.44F 105 0.4 1 2.849999 1.251-106 1.36124 06 4.7512105 0.38 3.399999 1.531-2 4 06 1.7612106 8.111-2(05 0.53

2.-199999 1.1412106 1.221'106 4.67F 105 0.41 2.949999 1.3 2 F 106 1.4412106 5.101-2 4 05 0.39 3.499999 1.6212 4 06 1.8612106 9.1712105 0.57

2.600001 1.21น 4 06 1.291'106 4 .82F I05 0.40 3.050001 1.3812 406 1.5112106 5.3912105 0.39 3.600001 1.7212106 1.9712 4 06 1.03 F 106 0.60

2.7 1.271'106 1.3612106 5.0 IF  105 0.39 3 15 1,4512106 1.5912106 5.7712 4 05 0.40 3.7 1.8212106 2.0912 4 06 l . l  612106 0 64

2 800001 1.34F406 1.431:106 5.22F 105 0.39 3.250001 1.51E 406 1.6612 4 06 6.2 1 12 4 05 0.41 3.800001 1.9412406 2.22F 4 06 1.3212106 0.68

2.900001 1.4 H i 106 1.501'106 5.48F 405 0.39 3.350001 1.59 F 106 1.7412406 6.72 F 105 0.42 3.900001 2.0712106 2 3712106 1.51 F 106 0.73

3 I.47E406 1.5812106 5.77F 405 0.39 3.45 1 6612 4 06 1.8212106 7.3212105 0.44 4 2.2012(06 2.5312 4 06 1.73 F 106 0 79

3.1 I.5 4 F I0 6 1.651-: 4 06 6.1312 105 0.40 3.55 1.74 F 106 1.9 IF  106 8.0412105 0.46 4.1 2.3712106 2.7212 4 06 2.0012 4 06 0 85

3.2 1.6น-:4 06 1.72H 106 6.53F.4 05 0.40 3.65 1.82122 4 06 2.0012 4 06 8.8712105 0.49 4.2 2.5412 4 06 2.9112106 2.3012 4 06 0.91



190 "C 1 8 0 “c 170 "c
31.6228 1.5 6.24F. 105 6.24F<05 4.22FI05 0.68 1.83 808F105 8.26F 105 4.36F 105 0.54 2.26 1.04 F106 1.09F 106 4.65FI05 0.45
39.8108 1.600001 6.88F 105 6.88F 105 4.43F 105 0.64 1.930001 8.72F 105 8.91 F 105 4.5 IF 105 0.52 2.360001 1.1 IF 106 1.16F106 4.78F 105 0.43
50.1188 1.700001 7.55F 105 7.551M-05 4.64F 105 0.61 2 030001 9.381.105 9.59F 105 4.66F 105 0.50 2.460001 1.17 F106 1.23 Fl 06 4.93F+05 0.42
63.0958 โริ1 8.24F 105 8.24F-I05 4.84F 105 0.59 2.13 1 00F106 1.03 F106 4.82F 105 0.48 2.56 1.24 Fl 06 1.30F 106 5. Il F105 0.41
79.4329 1.9 8.94F 105 8.94F 105 5.02F 105 0.56 2.23 1.07I-: 106 1.10F106 497F105 0.46 2.66 1.31 K * 06 1.371:106 5.29F 105 0.40

100 2 9.67F 105 9.67F. (05 5.21 F105 0.54 2.33 1.14 Fl 06 1.16F <06 5.111-105 0.45 2.76 1.371-; 106 1.44F 106 5.48F 105 0.40

160 "c 1 50 V 130 V
lüyiiiUT <i' Ci’l>r d" tuiiâ log(ÜU| O' (ï'l)|* O" tanS log(t)U| O' (ห) 1 O" lunfi
nul/» dyi๙cm7 dyii/ciii1 dyii/cm3 ((170') 1.Ill's dynViii3 dyn/cm1 dynVin3 (Q'VCi1) rudV civil Vin3 dyn/cm1 ilyn'cni1 (070*)

-0.8 1.12FI04 1.20F 104 2.87F <04 2.57 -0.35 2 60F 104 2.85F <04 4.89F <04 1.88 0.2 5.69F <04 6.53F <04 7.72F <04 1.36
-0.7 1.45F 104 1.55F <04 3.50F <04 2.41 -0.25 3.40F <04 3.73F <04 5.88F <04 1.73 0.300002 9.35F <04 1.07I-: <05 9 791-104 1.05
-0.6 1.89F 104 2.02EI04 4.25F <04 2.25 -0.15 4.39F <04 4 81F<04 7.19F <04 1.64 0.399999 1.171-105 1.34F <05 I.14I-M05 0.98
-0.5 2.36F 104 2.52F <04 4.98F <04 2.11 -0.05 5.53F <04 6.06F <04 8 391-104 1.52 0.499999 I.44I-: <05 1.65F 105 1.30F <05 0.90
-0.4 2.99F 104 3.19F <04 5.81 Fl 04 1.94 0.050001 6.91 F104 7.56F <04 9.70F <04 1.41 0.600001 1.731-105 1.991-105 1.49F <05 0.86
-0.3 3.66 F 104 3.91 F104 6.76E 104 1.85 0.15 8.51F <04 9.32F <04 1.1 IF<05 1.31 0.7 2.01 F <05 2.30F <05 1 651-105 0.82
-0.2 4.53FI04 4.85F <04 7.82F <04 1.73 0.25 1 03F105 1.12F <05 1.26F <05 1.23 0.8 2.32F <05 2.67F <05 1.77F <05 0.76
-0.1 5.58F 104 5.97F <04 8.96F <04 161 0.35 I.2IF1O5 1.33F <05 1.41F <05 1.16 0.9 2.63F <05 3.03 F <05 1.91 F <05 0.72



IOO°C 90 “c 80 “c
loghia-f O' (i'l>, Cl" (an̂> Ingmar O' m>r 0" lanfi logrnar Ci' G'l>r Ci" tanS
rad/s dyii/cm2 dyn/cm3 dyii/cm3 (07(3') ratios dyn/cm2 dyn/cm1 dyn/cm2 (07(3') rad's dyn/cm3 dyn/cm5 dyn/cm2 (G"/G')

0.6 1.2317 05 1.5310 05 1.8910 05 1.53 1.7 3.711705 4.731005 4.0410 05 1.09 2 8.5 IF 105 1.1217 06 6.2517 05 0.7.3
0.700002 1.471005 1.8210 05 2.0910 05 1.42 1.800002 4.971005 6 3410 05 4.8810 05 0.98 2.100002 1.00 K106 1 .311-7 06 6.8517 05 0.68
0.799999 1.8310 05 2.2810 05 2.3710 05 1.29 1.899999 6.241005 7.9610 05 5.5110 05 0.88 2.199999 1.1-413106 1.501706 7.4317 05 0.65
0.899999 2.1110 05 2.621005 2.62101 05 1.24 1.999999 7.2 IF. 105 9.201005 6.0010 05 0.83 2.299999 1.2813106 1.6717 06 7 8717 05 0.62
1.000001 2.5010 05 3.101005 2.921005 1.17 2.100001 8.271005 1.0510 06 6.5010 05 (โฬิ1 2.400001 1.3913106 1 8317 06 8.3717 05 0.60

l.l 2.971005 3.6910 05 3.2810 05 1.10 2.2 9.4010 05 1.2010 06 7.0110 05 0.75 2.5 1.521-7 06 1.991706 8.8117 05 0.58
1.2 3.451005 4.2810 05 3.5310 05 1.02 2.3 1.051006 1.3410 06 7.4510 05 0.71 2.6 1.6417 06 2.1517 06 9.2717 05 0.57
1.3 3.961005 4.921005 3,8410 05 0.97 2.4 1.1710 06 1.5010 06 7.961005 0.68 2.7 1.7617 06 2.3117 06 9.6417 05 0.55
1.4 4.5317 05 5.6310 05 4.I6F.I05 0.92 2.5 1.301006 166FI06 8.351005 0,64 2.8 1.8717 06 2.4617 06 1.0117 06 0.54
1.5 5.1710 05 6.4210 05 4.481005 0.87 2.6 1.4310 06 1.8210 06 8.7910 05 0.62 2.9 2.0017 06 2.6217 06 1.0517 06 0.53
1.6 5.851005 7.2710 05 4.821005 0.82 2.7 1.5610 06 1.9910 06 9.2510 05 0.59 3 2.1317 06 2.7917 06 1.1017 06 0.52

1.700002 6.6IF.105 8.2010 05 5.1510 05 0.78 2.800002 1.6910 06 2.1610 06 9.6410 05 0.57 3.100002 2.2517 06 2.9517 06 1.1617 06 0.52
1.799999 7.4110 05 9.1910 05 5.4910 05 0.74 2.899999 1.831006 2 34F106 1.0110 06 0.55 3.199999 2.3817 06 3.121-706 1.211706 0.51
1.899999 8.2210 05 1.0210 06 5.811005 0.71 2.999999 1.971006 2.5210 06 1.0610 06 0.54 3.299999 2.5 IF7 06 3.30E 106 1.281- 106 0.51
2.000001 9.121005 1.1310 06 6.141005 0.67 3.100001 2.121006 2.7010 06 1.0910 06 0.52 3.400001 2.641706 3.4717 06 1.3417 06 0.51

2.1 1.0117 06 1.2510 06 6.451005 0.64 3.2 2.2710 06 2.901006 1.151006 0.51 3.5 2.7917 06 3.6617 06 1.4117 06 0 51



190 °c 180 °c 170 °c
2.2 1.10EH06 1.37EI06 6.78EI05 0.61 3.3 2.43 El 06 3.10EI06 1.19EI06 0.49 3.6 2.931:1 06 3.85EH06 1.49EH 06 0.51
2.3 1.201: 106 1.491' (06 7. HE (05 0.59 3.4 2.58EI06 3 30EI06 1.241: (06 0.48 3.7 3.091:106 4.05E 106 1.58EH06 0.51
2A 1.3 Hit 06 1.62 EH 06 7.44E (05 0.57 3.5 2.75EI06 3.511:106 1.30 El 06 0.47 3.8 3.241M06 4.26E1O6 I.68E1O6 0.52
2.5 1.421'106 1 76E106 7.73 E ( 05 0.55 3 6 2.92 El 06 3.721: (06 1.351:106 0.46 3.9 3.421:106 4.48 El 06 1.791; 106 0.52
2.6 1.53IM06 1.901' 106 8.071'(05 0.53 3.7 3.O8E1O6 3.931:106 1.421:106 0,46 4 3.591:106 4.711; 106 1.92 El 06 0.54

2.700002 1.64 El 06 2.04 E106 8.38E(05 0.51 3.800002 3.26EI06 4.I6E1O6 1.491:1 06 0.46 4.100002 .3.791:106 4.971: H 06 2.07EH06 0.54
2.799999 1.771-106 2.I9EI06 8.721:105 0.49 .1.899999 3.441: (06 4.391: (06 I.57EI06 0 46 4.199999 4.011:106 5.251; (06 2.231; 106 0.56
2.899999 1.891-106 2.34E 106 9.16E105 0.48 .1.999999 3.64 El 06 4.641:106 1.661:106 0.46 4 299999 4.231:106 5.541: 106 2.451; 106 0.58
3.000001 2.0 IK 106 2.49K 106 9.37E 105 0.47 4.100001 3.821:106 4.871:106 1.731:106 0.45 4.400001 4.451; 106 5.84E 106 2.611:106 0.59

3.1 2.131'106 2.65K 106 9.811: (05 0.46 4.2 4.01 El 06 5.121:106 1.831:106 0 46 4,5 4.701; 106 6.I6E1O6 2.84 El 06 0.60
3.2 2.27EI06 2.821:106 1.04 El 06 0.46 4.3 4.221: (06 5.391: 106 1.97 El 06 0.47 4.6 4.97E 106 6.521; 1 06 3.14E106 0.63

3.300001 2.4 แ: 106 2.99E (06 I.O8E1O6 0.45 4.400001 4.46E1O6 5.69E 106 2.131:1 06 0.48 4.700001 5.2 51:106 6.88E 106 3.481:106 0.66
3.4 2.54E 106 3.I6E1O6 1.14 E106 0.45 4.5 4.701:106 6.001: (06 2.301:106 0.49 4.8 5.561; 106 7.291; 106 3.86EI06 0.69
3.5 2.701'106 3.35EH06 1.201:1 06 0.45 4 6 4.98EI06 6.35E 106 2.491:106 0.50 4.9 5.921:106 7.77E 106 4.261:106 0.72
3.6 2.851-(06 3.541:106 1.28EI06 0.45 4.7 5.241: (06 6.68E1O6 2.731:106 0.52 5 6.301; (06 8 26E106 4.78E 106 0.76

3.700002 3.01 Eh 06 3.74E ( 06 1.36EI06 0.45 4.800002 5.54E 106 7.O6E1O6 3.011:106 0.54 5.100002 6.711; 106 8.8OE1O6 5.321:106 0.79
3.799999 3.18EI06 3.95EH06 1.47F.I06 0.46 4.899999 5.87EH06 7.49E 106 3.311:106 0.56 5.199999 7.18EH06 9 42EI06 6.OOE1O6 0.84
3.899999 3.38IM06 4.19EI06 1.61 El 06 0.48 4.999999 6.24EI06 7.961-106 3.731:106 0.60 5.299999 7.741:106 1.011; 107 6.87E 106 0.89
4.000001 3.57E ( 06 4.431: 106 1.75EH06 0.49 5.100001 6.63 El 06 8.46E 106 4.141M06 0.62 5.400001 8.31 E 106 1.09EI07 7.81U 106 0.94



190 °c 180 "c 170 “C
‘น 3.77F 1 06 4.68m 06 1.91FI06 0.51 5.2 7.06EI06 9.01 F( 06 4.63F(06 0 65 5.5 8.99F (06 1.18FI07 8.84F (06 0.98

4.200001 3.99 F 106 4.95F 106 2.101'(06 0.53 5.300001 7.5 5 F106 9.63 F106 5.18F (06 0.69 5.600001 9.83 m 06 1 29F(07 1.0 IF (07 1.03
4.300001 4.23m 06 5.25m 06 2.3 IF. (06 0.55 5.400001 8 09F(06 1.03 F (07 5.83F (06 0.72 5.700001 1.07E 107 1.41F (07 1.1 5F (07 1.07

4.4 4.491;(06 5.571'; 106 2.561'(06 0.57 5.5 8.71 F (06 1.1 น': 107 6.58 F (06 0.76 5.8 1.18F (07 1.55F (07 1,32F 107 1.12
4.5 4.771'(06 5.931'(06 2.851'(06 0.60 5.6 9.431; (06 1.201'ะ(07 7.43F (06 0.79 5.9 1.32F (07 1.73 F (07 1.52F (07 1.15
4.6 5.081'(06 6.301M06 3.18I-(06 0.63 5.7 1.03 F (07 1.3 1F107 8.43 F 106 0.82 6 1.48F (07 1.94 F (07 1.75F (07 1.19



70 °c
lOgtOST G' GT>t G" นUll)
rad/s dyn/cm" dyn/cm3 dyn/cm" (G"'G-)

2.2 1.49E-06 2.01E-06 8.98E+05 0.60
2.300002 1.56E-06 2.10E-06 9.04E+05 0.58
2.399999 1.64E-06 2.22E+06 9.11E+05 035
2.499999 1.71E-06 2.31E-06 9.32E+05 0.55
2.600001 1.77E-06 2.39E-06 9.5SE-05 0.54

2.7 1.S6E-06 2.51 E+06 9.99E+05 034
2.8 1.94E-06 2.62E-06 1.03 E+06 0.53
2.9 2.02E-06 2.73E+06 1.07E+06 033

3 2.10E-06 2.S4E-06 1.12E+06 0.53
3.1 2. IS E+06 2.94E+06 1.15E+06 0.53
3.2 2.24E-06 3.03E+06 1.20 E+06 0.53

3.300002 2.33E-06 3.14E+06 1.25 E+06 0.53
3.399999 2.42E-06 3.26E+06 133E+06 0.55
3.499999 232E-06 3.40E+06 13SE+06 0.55
3.600001 2.63E-06 3.54E-06 1.45 E+06 0.55

3.7 2.73E+06 3.69E+06 1.54E+06 0.56
3.8 2.86E-06 3.36E+06 1.63E+06 0.57
3.9 2.9SE-06 4.03E+06 1.75E+06 0.59
4 3.13E-06 4.22E+06 1.89 E+06 0.61

4.1 3.27E-06 4.42E+06 2.04E+06 0.62
4.2 3.44E-06 4.64 E+06 2.20E+06 0.64

4.300002 3.60E-06 4.86E+06 2.41 E+06 0.67
4.399999 3.77E-06 5.09E+06 2.76E+06 0.73
4.499999 3.95E+06 5.3 3 E+06 333 E+06 0.84
4.600001 4.22E—06 5.69 £-1-06 3.62E+06 0.86

4.7 4.64E-06 6.26E+06 432E+06 0.93
4.8 4.9 8 E+06 6.72E+06 4.71 E+06 0.95

4.900001 537E-06 7.25 E+06 537E+06 0.98
5 5.65E-06 7.62E+06 5.S0E+06 1.03



70 °c
5.1 6.07E-06 8.20E-06 6.42E-06 1.06
5.2 6.43 E-06 8.6SE-06 7.04E-06 1.09

5.300002 6.82E-06 9.20 E-06 7.S2E-06 1.15
5.399999 7.24E-06 9.77E-06 8.71 E-06 1.20
5.499999 7.70E-06 1.04E-07 9.88E-06 1.28
5.600001 8.22E-06 1.11E-07 1.1 IE-07 1.35

5.7 8.S4E-06 1.19E-07 1.25 E-07 1.41
5.800001 9.56E-06 1.29E-07 1.41E-07 1.48
5.900001 1.05E-07 1.42E-07 1.61 E-07 1.53

6 1.16E-07 1.57E-07 1.S4E-07 1.58
6.1 1.31 E-07 1.77E-07 2.11 E-07 1.61
6.2 1.52E-07 2.05E-07 144E-07 1.61
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