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APPENDIX A

1. Data of the wall shear stress, the apparent strain rate of LLDPE( L2009F)
Die No.614 (dc = 0.725 mm, lc = 25.105 mm, lc/dc = 33.4) at 190 °c . ( Figure3.1)

V e lo c ity

(m m /m in )

L o a d  (m a x )  

(k g )

L o a d  (m in )  

(k g )
Yal

(1 /s e c )
Y a:

(1 /s e c )
Y a3

(1 /s e c )
Y a(avg.)

(1 /s e c )

S D Lv 1 (m a x )  

(d y n e s /c m 2)

T vv: (m a x )  

(d y n e s /c m 2)

t w3 (m a x )  

(d y n e s /c m 2)
”̂ w(avg.) (แ ใâ x )  
(d y n e s /c m 2)

S D

0 .5 0 2 5 .3 7 1 3 .54 2 .6 1 E + 0 5

2 .5 0 8 1 .2 5 6 7 .6 8 8 .3 7 E + 0 5

5 .0 0 1 8 0 .7 6 1 3 5 .3 5 1 .8 6 E + 0 6

6 .3 0 2 2 0 .3 2 1 7 0 .5 4 2 .2 7 E + 0 6

7 .2 0 2 3 1 .9 3 1 9 4 .9 0 2 .3 9 E + 0 6

9 .8 0 2 3 3 .8 8 2 6 5 .2 9 2 5 5 .0 0 2 7 0 .0 0 2 6 3 .4 3 7 .6 7 2 .4 1 E + 0 6 2 .2  5 E + 0 6 2 .5 7 E + 0 6 2 .4 1  E + 0 6 2 .4 1 .E + 0 6

1 2 .5 0 3 0 4 .9 8 3 3 8 .3 8 3 .1 4 E + 0 6

1 2 .8 0 3 2 8 .6 2 3 4 6 .5 0 3 .3 9 E + 0 6

1 3 .1 0 3 3 4 .3 7 3 5 4 .6 2 3 .4 5 E + 0 6

1 4 .0 0 3 40 .2 1 3 7 8 .9 8 3 .5 1  E + 0 6

1 5 .2 0 3 4 7 .8 5 4 1 1 .4 6 3 .5 8 E + 0 6



V e lo c ity

(m n i/m in )

L oad  (m a x )  

(k g )

L oad  (m in )  

(k g )
Y al

( 1 /s e c )
Y a:

( 1 /sec)
Ya.1

(1 /s e c )
Y a(avg) 

( i /s e c )

S D T w i ( m a x )

(d y n e s /c m 2)

V ;  (m a x )  

(d y n e s /c m 2)

V i  (m a x )  

(d y n e s /c m 2)
V (a vg ) (m a x )  

(d y n e s /c m 2)

S D

1 6 .5 0 355 .36 4 4 6 .6 6 3.66E +06
17.00 359 .44 4 6 0 .1 9 3 .70E + 06
20 .0 0 367.91 5 4 1 .4 0 3 .79E + 06
25 .0 0 338 .04 342.35 676 .75 6 7 9 .0 0 674 .00 676 .58 2.50 3.48E +06 3.32E +06 3 .6IE + 06 3.47E +06 I.45E +05
30 .00 362 .64 343.51 812 .10 3 .74E + 06
4 0 .0 0 366 .87 345 .34 1082 .80 3 .78E + 06
4 5 .0 0 366.33 347 .16 1218.15 3 .78E + 06
55 .00 368 .42 350 .83 1488.85 3 .80E + 06
60 .0 0 369 .52 355 .43 1624.20 3 .81E + 06
68 .0 0 393.45 1840.76 4.Ü 5E +06
70 .0 0 390 .36 1894.90 4 .0 2 E + 0 6

98 .00 40 0 .5 8 2 6 5 2 .8 6 4 .1 3 E + 0 6

105.00 410.81 2 8 4 2 .3 5 4 .2 3 E + 0 6
108.00 4 1 4 .3 0 2 9 2 3 .5 6 4 .2 7 E + 0 6

112.00 43 4 .7 0 3031 .84 3 010 .00 30 3 0 .0 0 3023 .95 12.11 4 .4 8 E + 0 6 4.35E + 06 4 .5 3E + 06 4.45E + 06 9.29E +04

115.00 42 7 .7 8 3113 .05 4 .4 1 E + 0 6



V e lo c ity

(ท น ท /ท น ่ท )

L oad (m a x )  

(k g )

L o a d (m in )  

(k g )
Y al

( 1 /s e c )
Y*:

( 1 /sec)
Yd.1

( 1 /s e c )
Y H(avg.)

( 1 /sec)

S D Tw 1 (m a x )  

(d y n e s /c m : )

T w :  (m a x )  

(d y n es/cm " )

T w 3 (m a x )  

(d y n e s /c m 2)
Tw(KVg) ('ท ;'X)

(d y n e s /c m : )

S D

1 2 0 .0 0 4 3 9 .1 9 3 2 4 8 .4 0 4 .5 3 E + 0 6

1 3 0 .0 0 4 5 6 .0 7 3 5 1 9 .1 0 4 .7 0 E + 0 6

1 5 0 .0 0 4 8 0 .2 3 4 0 6 0 .5 0 4 .9 5 E + 0 6

1 8 0 .0 0 4 9 1 .1 0 4 8 7 2 .6 0 5 .0 6 E + 0 6

2 0 0 .0 0 5 0 4 .9 4 5 4 1 4 .0 0 5 .2 0 E + 0 6

2 4 0 .0 0 5 1 6 .1 0 6 4 9 6 .8 0 5 .3 2 E + 0 6

2 8 0 .0 0 5 3 1 .7 9 7 5 7 9 .6 0 5 .4 8 E + 0 6



2. Data of the wall shear stress, the apparent strain rate of MDPE (M3204RU)
Die no.614 (dc = 0.7525 mm, lc = 25.105 mm, lc/dc = 33.4) at 190 °c . (Figure 3.3)

V e lo c ity

(m m /m in )

L o a d

(k g )
Y al

( 1 /s e c )
Y a2

(1 /s e c )
Y a3

( 1 /s e c )
Y a(avg.)

(1 /s e c )

ร อ Twl
(d y n e s /c m 2)

*พ2

(d y n e s /c m 2)
Tพ3

(d y n e s /c m 2)
โ พ(avg )

(d y n e s /c m 2)

ร อ

0.20 11.56 5.41 1.19E +04

0.50 18.92 13.54 1.95E +05

1.00 35 .19 2 7 .0 7 3.63E +05

3.00 77 .3 8 81.21 7 .97E + 05

5.00 82 .3 7 135.35 8.49E +05

10.00 136.50 2 7 0 .7 0 1.41E +06

13.00 183.09 351.91 1.89E +06

17.00 207.61 4 6 0 .1 9 789 .00 85 0 .2 0 699 .80 75 .63 2 .14E + 06 2.87E + 06 3.45E +06 2.82 .E + 06 3.50E +05

20 .00 22 3 .4 3 54 1 .4 0 2 .3 0E + 06

23 .00 23 7 .5 3 622.61 2 .4 5E + 06

27 .00 25 4 .4 4 7 3 0 .8 9 2 .6 2E + 06

30 .00 2 6 5 .3 8 8 1 2 .1 0 2 .7 3E + 06

37.00 288 .95 1001.59 2 .98E + 06

43 .0 0 301 .45 1164.01 3.1 1E+06

47 .00 314 .02 1272 .29 3 .24E + 06



V e lo c ity

(m n i/m in )

L o a d

(k g )
Yal

( 1 /s e c )
Y a2

(1 /s e c )
Y h.3

( 1 /s e c )
Y a(avg.)

(1 /s e c )

S D Twl

(d y n e s /c m 2)
Tพ:

(d y n e s /c m 2)
Tพ3

( d y n e s /c m 2)
Tw(avg )

(d y n e s /c m 2)

S D

50.0(1 3 1 9 .9 4 1 3 5 3 .5 0 3 .3 0 E + 0 6

5 3 .0 0 3 2 6 .6 2 1 4 3 4 .7 1 3 .3 7 E + 0 6

5 7 .0 0 3 3 4 .4 2 1 5 4 2 .9 9 3 .4 5 E + 0 6

6 0 .0 0 3 4 1 .1 7 1 6 2 4 .2 0 3 .5 2 E + 0 6

7 0 .0 0 3 6 0 .0 1 1 8 9 4 .9 0 3 .7 1 E + 0 6

9 0 .0 0 3 7 7 .7 3 2 4 3 6 .3 0 2 4 2 0 .0 0 2 4 3 0 .0 0 2 4 2 8 .7 7 8.22 3 .8 9 E + 0 6 3 .6 3 E + 0 6 3 .9 0 E + 0 6 3 .8 1 .E + 0 6 1 .5 4 E + 0 5

100.00 3 8 6 .0 3 2 7 0 7 .0 0 3 .9 8 E + 0 6

1 5 0 .0 0 3 9 8 .8 5 4 0 6 0 .5 0 4 .1 1 E + 0 6

200 .00 4 3 6 .7 1 5 4 1 4 .0 0 4 .5 0 E + 0 6

2 3 0 .0 0 4 6 1 .4 2 6 2 2 6 .1 0 4 .7 6 E + 0 6

2 5 0 .0 0 4 7 7 .5 1 6 7 6 7 .5 0 4 .9 2 E + 0 6

2 6 0 .0 0 4 8 0 .6 0 7 0 3 8 .2 0 7 0 4 0 .0 0 7 0 3 0 .0 0 7 0 3 6 .0 7 5 .3 3 4 .9 5 E + 0 6 5 .0 0 E + 0 6 4 .8 7 E + 0 6 4 .9 4 .E + 0 6 6 .5 8 E + 0 4

3 0 4 .0 0 4 8 9 .9 2 8 2 2 9 .2 8 5 .0 5 E + 0 6



3. Data of the wall shear stress, the apparent strain rate of LLDPE (L2020F)
Die No.614 (dc = 0.725 mm, lc = 25.105 mm, lc/dc = 33.4) at 150 °c .

V e lo c ity

(m m /m in )

L oad  (m a x )  

(k g )

L oad  (m in )  

(k g )

Y a 1
( 1 /s e c )

Y a2
( 1 /s e c )

Y a3
( 1 /s e c )

y  ล(avg.) 

( 1 /s e c )

S D TlV|(m a x )

(d y n e s /c m 2)

I w2 (m a x )  

(d y n e s /c m 2)

xw3 (m a x )  

(d y n e s /c m 2)
T\v(avs> (m a x )  

(d y n e s /c m 2)

ร อ

0 .20 15.64 5.41 1.64E+05

0.50 46 .36 13.54 4.88E +05

1.40 96.23 37 .90 1.01E +06

2 .6 0 138.96 70.38 1.46E + 06

3.80 170.51 102.87 1.79E +06

4.60 178.48 124.52 1.88E +06

5.80 206.41 157.01 2 .17E + 06

8.00 229.41 216 .56 2 .4 IE + 0 6

10.00 257 .75 270 .70 23 5 .0 0 251 .00 253 .00 18.04 2.71 E+06 1.93 E+06 2 .30E + 06 2.32E + 06 3.90E +05

12.00 275.33 324 .84 2 .90E + 06

15.00 299 .68 406.05 3 .15E + 06

20 .00 310 .87 541.40 3 .27E + 06

23 .0 0 345 .96 622.61 3 .64  E+06

27 .0 0 367.82 730.89 3 .87E + 06

30 .00 377.51 812.10 3 .97E + 06



V e lo c ity

(m m /m in )

L oad  (m a x )  

(k g )

L o a d  (m in )  

(k g )
y a 1

(1 /s e c )
Y.2

( 1 /s e c )
Ya 3

(1 / s e c )
y a(avg.) 
( 1 /s e c )

S D Tw 1 (m a x )  

(d y n e s /c m 2)

Tw2 (m a x )  

(d y n e s /c m 2)

tw3 (m a x )  

(d y n e s /c m 2)
Tw(avg.) (m a x )  

(d y n e s /c m 2)

ร อ

3 3 .0 0 3 8 3 .4 5 893.31 4 .0 3 E + 0 6

3 7 .0 0 3 92 .6 5 1001 .59 4 .1 3 L + 0 6

4 3 .0 0 4 0 2 .0 0 1164.01 4 .2 3 E + 0 6

4 7 .0 0 4 0 5 .0 0 3 8 6 .7 4 1272 .29 1 36 8 .00 1 31 8 .00 1320 .00 48.01 4 .2 6 E + 0 6 1 .95E + 06 2 .4 3 E + 0 6 2 .8 8 E + 0 6 1 .22E + 06

5 0 .0 0 4 25 .8 3 391 .8 1 1353 .50 4 .4 8 E + 0 6

6 0 .0 0 4 3 3 .4 6 4 0 0 .8 2 1624 .20 4 .5 6 E + 0 6

7 0 .0 0 4 5 0 .8 7 4 1 2 .4 6 189 4 .90 4 .7 4 E + 0 6

8 0 .0 0 4 7 0 .8 9 2 1 6 5 .6 0 185 0 .00 2 0 1 4 .0 0 2 0 1 0 .0 0 158 .04 4 .9 5 E + 0 6 3 .0 9 E + 0 6 3 .9 8 E + 0 6 4 .0 2 E + 0 6 9 .3 0 E + 0 5

9 0 .0 0 4 87 .2 3 2 4 3 6 .3 0 5 .1 2 E + 0 6

100 .00 5 01 .4 9 2 7 0 7 .0 0 5 .2 7 E + 0 6

150 .00 5 15 .2 5 4 0 6 0 .5 0 5 .4 2 E + 0 6

170 .00 5 23 .7 5 4 6 0 1 .9 0 5 .5 1 E + 0 6

2 0 0 .0 0 5 47 .8 5 5 4 1 4 .0 0 5 .7 6 E + 0 6

2 3 0 .0 0 5 89 .9 5 6 2 2 6 .1 0 6 .2 0 E + 0 6

2 5 0 .0 0 6 10 .2 5 6 7 6 7 .5 0 6 .4 2 E + 0 6



4. Data of the wall shear stress, the apparent strain rate of LLDPE (L2020F)
Die No.614 (de = 0.725 mm, lc = 25.105 mm, lc/dc = 33.4) at 170 °c .

V e lo c ity

(m m /m in )

L o a d  (m a x )  

(k g )

L o a d  (m in )  

(k g )
Y al

( 1 /s e c )
Y a:

(1 /s e c )
Y at

(1 /s e c )
Y a(avg.)

( 1 /s e c )

ร อ Tw1(m a x )  

(d y n e s /c m 2)

t w2 (m a x )  

(d y n e s /c m 2)

TWJ (m a x )  

(d y n e s /c m 2)

พ(Hvg ) ( n i i ix )

(d y n e s /c m 2)

ร อ

0 .2 0 2 3 .5 6 5 .41 2 .4 8 E + 0 5

0 .5 0 2 5 .1 7 1 3 .5 4 2 .6 5 E + 0 5

1 .0 0 8 3 .4 1 2 7 .0 7 8 .7 7 E + 0 5

3 .0 0 1 7 5 .9 9 8 1 .2 1 1 .8 5 E + 0 6

5 .0 0 2 2 7 .2 4 1 3 5 .3 5 2 .3 9 E + 0 6

7 .0 0 2 6 2 .7 3 1 8 9 .4 9 2 .7 6 E + 0 6

1 0 .0 0 3 0 1 .9 2 2 7 0 .7 0 3 .1 7 E + 0 6

1 3 .0 0 3 3 1 .2 9 3 5 1 .9 1 3 .4 8 E + 0 6

1 7 .0 0 3 3 4 .3 6 4 6 0 .1 9 3 .5 2 E + 0 6

2 0 .0 0 3 5 1 .3 4 5 4 1 .4 0 5 0 0 .0 0 5 1 8 .0 0 5 2 0 .0 0 2 0 .5 5 3 .6 9 E + 0 6 1 .9 3 E + 0 6 2 .7 8 E + 0 6 2 .8 1 .E + 0 6 8 .8 0 E + 0 5

2 3 .0 0 3 5 6 .1 0 6 2 2 .6 1 3 .7 4 E + 0 6

2 7 .0 0 3 5 7 .2 6 7 3 0 .8 9 3 .7 6 E + 0 6

3 0 .0 0 3 6 2 .4 0 8 1 2 .1 0 3 .81  E + 0 6

3 3 .0 0 3 7 5 .5 0 8 9 3 .3 1 3 .9 5 E + 0 6

3 7 .0 0 3 8 0 .4 0 1 0 0 1 .5 9 4 .0 0 E + 0 6



V e lo c ity  

(ทนท/แน ่ท)

L o a d  (m a x )  

(k g )

L o a d  (m in )  

(k g )
Y al

(1 /s e c )
Y a2

(1 /s e c )
Y a3

(1 /s e c )
Y a(avg.)

(1 /s e c )

S D Twi(m a x )

(d y n e s /c m 2)

x w2 (m a x )  

(d y n e s /c m 2)

tw3 (m a x )  

(d y n e s /c m 2)

^w(avg) (m a x )
(d y n e s /c m 2)

S D

4 0 .0 0 3 8 5 .7 0 1 0 8 2 .8 0 4 .0 6 E + 0 6

4 3 .0 0 3 8 8 .6 0 1 16 4 .01 4 .0 9 L + 0 6

4 7 .0 0 3 9 0 .5 0 1 2 7 2 .2 9 4 .1 1 E + 0 6

5 0 .0 0 3 9 6 .7 0 3 6 6 .4 0 1 3 5 3 .5 0 2 2 9 3 .0 0 1 8 1 5 .0 0 1 8 2 1 .0 0 4 6 9 .5 3 4 .1 7 E + 0 6 4 .6 3 E + 0 6 4 .3 7 E + 0 6 4 .4 0 E + 0 6 2 .3 1 E + 0 5

6 0 .0 0 4 0 0 .5 0 3 7 4 .5 0 1 6 2 4 .2 0 4 .2 1 E + 0 6

7 0 .0 0 4 1 0 .5 0 3 8 1 .6 0 1 8 9 4 .9 0 4 .3 2 E + 0 6

8 0 .0 0 4 1 5 .8 0 3 9 6 .7 0 2 1 6 5 .6 0 4 .3 7 E + 0 6

9 0 .0 0 4 2 2 .7 0 3 9 9 .4 0 2 4 3 6 .3 0 4 .4 5 E + 0 6

1 4 0 .0 0 4 3 7 .8 0 3 7 8 9 .8 0 6 9 4 1 .0 0 5 5 2 5 .0 0 5 4 1 8 .6 6 1 5 7 8 .1 9 4 .6 0 E + 0 6 5 .3 0 E + 0 6 4 .4 0 E + 0 6 4 .8 0 E + 0 6 4 .7 3 E + 0 5

1 5 0 .0 0 4 5 0 .8 0 4 0 6 0 .5 0 4 .7 4 E + 0 6

1 7 0 .0 0 4 6 0 .7 0 4 6 0 1 .9 0 4 .8 4 E + 0 6

2 0 0 .0 0 5 0 0 .8 6 5 4 1 4 .0 0 5 .2 7 E + 0 6

2 3 0 .0 0 5 7 8 .8 6 6 2 2 6 .1 0 6 .0 9 E + 0 6

2 5 0 .0 0 6 0 0 .8 7 6 7 6 7 .5 0 6 .3 2 E + 0 6



5. Data of the wall shear stress, the apparent strain rate of LLDPE( L2020F)
Die No.614 (dc = 0.725 mm, lc = 25.105 mm, lc/dc = 33.4) at 190 °c . (Figure 3.2)

V e lo c ity

(m r n /m in )

L oad  (m a x )  

(k g )

L o a d  (ทนท) 

(k g )
y al

(1 /s e c )
y a:

(1 /s e c )
y a3

(1 /s e c )
y a(avg.)

(1 /s e c )

S D โพ i(m a x )

(d y n e s /c m 2)

โพ2 (m a x )  

(d y n e s /c m 2)

โพ3 (m a x )  

(d y n e s /c m 2)
โพ (avg.) (m a x )  

(d y n e s /c m 2)

ร อ

0 .1 0 1 2 .8 2 2 .7 1 1 .3 2 E + 0 5

0 .5 0 1 7 .3 4 1 3 .5 4 1 .7 9 E + 0 5

1 .50 5 5 .8 0 4 0 .6 1 5 .7 5 E + 0 5

5 .0 0 1 3 9 .1 2 1 3 5 .3 5 1 .4 3 E + 0 6

6 .0 0 1 5 9 .1 6 1 6 2 .4 2 1.6 4 E + 0 6

7 .0 0 1 8 6 .3 9 1 8 9 .4 9 1 .9 2 E + 0 6

8 .0 0 1 7 2 .0 8 2 1 6 .5 6 2 .0 4 E + 0 6

9 .0 0 2 0 7 .4 8 2 4 3 .6 3 2 .1 4 E + 0 6

1 1 .0 0 2 2 1 .6 3 2 9 7 .7 7 2 .2 8 E + 0 6

1 2 .0 0 2 3 5 .7 8 3 2 4 .8 4 3 0 9 .0 0 3 3 3 .0 0 3 2 2 .2 8 1 2 .20 2 .4 3 E + 0 6 2 .2 9 E + 0 6 2 .8 1 E + 0 6 2 .5 1 .E + 0 6 2 .6 9 E + 0 5

1 3 .0 0 2 4 5 .1 3 3 5 1 .9 1 2 .5 3 E + 0 6

1 5 .0 0 2 6 1 .8 7 4 0 6 .0 5 2 .7 0 E + 0 6

2 0 .0 0 2 9 4 .8 3 5 4 1 .4 0 3 .0 4 E + 0 6

2 3 .0 0 3 0 9 .6 4 6 2 2 .6 1 3 .1 9 E + 0 6

2 5 .0 0 3 1 4 .0 2 6 7 6 .7 5 3 .2 4 E + 0 6



V e lo c ity

(m m /m in )

L o a d  (m a x )  

(k g)

L o a d  (m in )  

(k g )
Yal

(1 /s e c )
Y a2

(1 /s e c )
Y a3

(1 /s e c )
Y a(avg.)

(1 /s e c )

S D Tw 1 (m a x )  

(d y n e s /c m : )

tw2 (m a x )  

(d y n e s /c m 2)

x w3 (m a x )  

(d y n e s /c m 2)
^■ w(avg) ( ท ใ 3 \ )

(d y n e s /c m 2)

S D

4 0 .0 0 3 3 5 .6 5 1 0 8 2 .8 0 3 .4 6 E + 0 6

6 0 .0 0 3 8 8 .2 3 1 6 2 4 .2 0 4 . 0 0 E + 0 6

6 5 .0 0 3 8 1 .3 7 3 7 8 .6 8 1 7 5 9 .5 5 1 7 3 0 .0 0 1 7 8 0 .0 0 1 7 5 6 .5 2 2 5 .1 4 4 .0 6 E + 0 6 3 .8 9 E + 0 6 3 .8 7 E + 0 6 3 .9 4 .E + 0 6 1 .0 4 E + 0 5

7 0 .0 0 3 9 6 .1 2 3 7 9 .8 4 1 8 9 4 .9 0 4 .0 8 E + 0 6

7 5 .0 0 3 9 9 .1 7 3 8 1 .6 7 2 0 3 0 .2 5 4 .1 1 E + 0 6

8 5 .0 0 4 0 0 .8 5 3 8 2 .5 2 2 3 0 0 .9 5 4 .1 3 E + 0 6

9 0 .0 0 4 0 4 .4 6 3 8 4 .2 3 2 4 3 6 .3 0 4 .1 7 E + 0 6

9 3 .0 0 4 0 4 .7 4 3 8 6 .4 5 2 5 1 7 .5 1 4 . 1 7 E + 0 6

9 5 .0 0 4 0 7 .4 3 3 8 8 .5 5 2 5 7 1 .6 5 4 .2 0 E + 0 6

9 7 .0 0 4 0 7 .6 9 3 9 1 .5 8 2 6 2 5 .7 9 4 .2 0 E + 0 6

9 9 .0 0 4 1 2 .6 3 3 9 5 .2 4 2 6 7 9 .9 3 4 .2 5 E + 0 6

1 0 0 .0 0 3 9 4 .7 6 2 7 0 7 .0 0 4 .2 7 E + 0 6

1 0 3 .0 0 4 1 6 .2 7 2 7 8 8 .2 1 4 .2 9 E + 0 6

1 0 5 .0 0 4 1 7 .2 2 2 8 4 2 .3 5 4 .3 0 E + 0 6

1 1 1 .0 0 4 1 7 .2 4 3 0 0 4 .7 7 4 .3 0 E + 0 6

1 1 3 .0 0 4 1 7 .4 9 3 0 5 8 .9 1 4 .3 0 E + 0 6

1 1 5 .0 0 4 1 9 .7 1 3 1 1 3 .0 5 4 .3 3 E + 0 6

1 1 7 .0 0 4 2 3 .3 5 3 1 6 7 .1 9 4 .3 6 E + 0 6



V e lo c ity

(m m /m in )

L oad  (m a x )  

(k g )

L o a d  (m in )  

(k g )
Yal

(1 /s e c )
Y a2

(1 /s e c )
Y a3

(1 /s e c )
Y a(avg.)

(1 /s e c )

S D Tw1 (m a x )  

(d y n e s /c m 2)

tw2 (m a x )  

(d y n e s /c m 2)

tw3 (m a x )  

(d y n e s /c m 2)
Tพ(avg ) (m a x )  

(d y n e s /c m 2)

S D

1 1 9 .0 0 4 2 7 .0 7 3 2 2 1 .3 3 4 .4 0 E + 0 6

1 2 0 .0 0 4 2 7 .0 9 3 2 4 8 .4 0 4 .4 0 L + 0 6

1 2 7 .0 0 4 2 9 .2 9 3 4 3 7 .8 9 4 .4 2 E + 0 6

1 2 9 .0 0 4 3 1 .3 5 3 4 9 2 .0 3 4 .4 5 E + 0 6

1 3 0 .0 0 4 3 6 .5 0 3 5 1 9 .1 0 4 .5 0 E + 0 6

1 3 1 .0 0 4 2 8 .8 9 3 5 4 6 .1 7 3 5 2 0 .0 0 3 5 0 0 .0 0 3 5 2 2 .0 6 2 3 .1 5 4 .4 2 E + 0 6 4 .5 3 E + 0 6 4 .6 6 E + 0 6 4 .5 4 E + 0 6 1 .2 0 E + 0 5

1 3 3 .0 0 4 4 2 .9 1 3 6 0 0 .3 1 4 .5 6 E + 0 6

1 3 5 .0 0 4 4 5 .5 5 3 6 5 4 .4 5 4 .5 9 E + 0 6

1 3 7 .0 0 4 4 8 .3 1 3 7 0 8 .5 9 4 .6 2 E + 0 6

1 3 9 .0 0 4 5 0 .4 9 3 7 6 2 .7 3 4 .6 4 E + 0 6

1 5 0 .0 0 4 5 1 .9 4 4 0 6 0 .5 0 4 .6 6 E + 0 6

1 7 0 .0 0 4 7 4 .5 3 4 6 0 1 .9 0 4 .8 9 E + 0 6

2 0 0 .0 0 5 0 0 .2 0 5 4 1 4 .0 0 5 .1 5 E + 0 6

2 2 0 .0 0 5 1 7 .1 5 5 9 5 5 .4 0 5 .3 3 E + 0 6

2 4 0 .0 0 5 3 0 .4 0 6 4 9 6 .8 0 5 .4 7 E + 0 6

2 6 0 .0 0 5 3 6 .0 2 7 0 3 8 .2 0 5 .5 2 E + 0 6



6. Data of the wall shear stress, the apparent strain rate of LLDPE (L2020F)
Die No.614 (dc = 0.725 mm, lc = 25.105 mm, 10/dc = 33.4) at 210 °c .

V e lo c ity

(m m /m in )

L o a d  (m a x  

(k g )

L o a d  (m in )  

(k g )
Yal

( 1 /s e c )
Y a2

(1 /s e c )
Y a3

( 1 /s e c )
Y a(avg.)

(1 /s e c )

S D โพ 1 (m a x )  

(d y n e s /c m 2)

โพ2 (m a x )  

(d y n e s /c m 2)

โพ3 (m a x )  

(d y n e s /c m 2)

^w(avg ) (n iâ x )  

(d y n e s /c m 2)

S D

0 .2 0 1 3 .1 5 5 .41 1 .3 8 E + 0 5

0 .5 0 4 0 .8 2 1 3 .5 4 4 .2 9 E + 0 5

2 .4 0 8 4 .7 0 6 4 .9 7 8 .9 1 E + 0 5

3 .8 0 1 1 5 .4 2 1 0 2 .8 7 1 .2 1 E + 0 6

4 .8 0 1 3 1 .3 6 1 2 9 .9 4 1 .3 8 E + 0 6

6 .4 0 1 5 4 .6 1 1 7 3 .2 5 1 .6 3 E + 0 6

8 .0 0 1 6 4 .5 4 2 1 6 .5 6 1 .7 3 E + 0 6

1 0 .0 0 1 9 2 .7 4 2 7 0 .7 0 2 .0 3 E + 0 6

1 2 .0 0 2 1 0 .1 9 3 2 4 .8 4 2 .2 1 E + 0 6

1 5 .00 2 1 7 .6 6 4 0 6 .0 5 4 2 8 .0 0 4 2 0 .0 0 4 1 7 .0 0 1 1 .1 4 2 .2 9 E + 0 6 3 .3 1 E + 0 6 2 .6 7 E + 0 6 2 .7 5 .E + 0 6 5 . 1 5 E + 0 5

2 2 .0 0 2 7 0 .9 3 5 9 5 .5 4 2 .8 5 E + 0 6

4 0 .0 0 2 9 1 .3 7 1 0 8 2 .8 0 3 .0 6 E + 0 6

4 3 .0 0 3 4 9 . น) 1 16 4 .01 3 .6 7 E + 0 6

4 7 .0 0 3 6 1 .4 2 1 2 7 2 .2 9 3 .8 0 E + 0 6

5 0 .0 0 3 6 8 .8 7 1 3 5 3 .5 0 3 .8 8 E + 0 6



V e lo c ity  

(ทนท/ทน่ท)

L o a d  (m a x  

(k g )

L o a d  (m in )  

(k g )
Y al

(1 /s e c )
Y a2

(1 /s e c )
Y a3

(1 /s e c )
Y a(avg.)

(1 /s e c )

S D Tw1 (m a x )  

(d y n e s /c m 2)

x w2 (m a x )  

(d y n e s /c m 2)

x w3 (m a x )  

(d y n e s /c m 2)
•Cw(avg ) (m a x )  

(d y n e s /c m 2)

S D

5 3 .0 0 3 7 5 .5 5 1 4 3 4 .7 1 3 .9 5 E + 0 6

5 7 .0 0 3 8 4 .4 6 1 5 4 2 .9 9 4 .0 4 H + 0 6

6 0 .0 0 3 8 9 .7 9 1 6 2 4 .2 0 4 .1 0 E + 0 6

6 5 .0 0 3 9 8 .9 9 2 9 5 .4 0 1 7 5 9 .5 5 1 8 2 0 .0 0 1 7 8 8 .0 0 1 7 9 0 .0 0 3 0 .0 2 4 .2 0 E + 0 6 4 .5 8 E + 0 6 3 .8 2 E + 0 6 4 .2 0 E + 0 6 3 .8 0 E + 0 5

7 0 .0 0 4 0 5 .8 8 2 9 7 .1 2 1 8 9 4 .9 0 4 .2 7 E + 0 6

1 0 0 .0 0 4 1 3 .4 7 3 0 1 .4 5 2 7 0 7 .0 0 4 .3 5 E + 0 6

1 5 0 .0 0 4 2 9 .5 2 3 0 5 .7 8 4 0 6 0 .5 0 4 .5 2 E + 0 6

2 0 0 .0 0 4 7 0 .9 0 5 4 1 4 .0 0 4 1 3 8 .0 0 4 7 8 8 .0 0 4 7 8 0 .0 0 6 3 8 .0 4 4 .9 5 E + 0 6 4 .3 9 E + 0 6 4 .6 5 E + 0 6 4 .6 7 E + 0 6 2 .8 0 E + 0 5

2 3 0 .0 0 4 9 5 .1 2 6 2 2 6 .1 0 5 .2 1 E + 0 6

2 5 0 .0 0 5 0 8 .8 4 6 7 6 7 .5 0 5 .3 5 E + 0 6



7. Data of the wall shear stress, the apparent strain rate of LLDPE (L2020F)
Die No.614 (dc = 0.725 mm, lc = 25.105 mm, lc/dc = 33.4) at 230 °c .

V elo c ity  

(ทนท/แน ่ท)

L o a d  (m a x )  

(k g )

L o a d  (m in )  

(k g )
7,1

( 1 /s e c )
7 ,2

( 1 /s e c )
7 ,3

(1 /s e c )
7 a(avg.) 

(1 /s e c )

S D Tw1 (m a x )  

(d y n e s /c m 2)

xw2 (m a x )  

(d y n e s /c m 2)

tw3 (m a x )  

(d y n e s /c m 2)
t\v(,vg ) (m a x )  

(d y n e s /c m 2)

S D

0 .5 0 1 5 .9 5 1 3 .5 4 1 .6 8 E + 0 5

1.20 3 6 .0 2 3 2 .4 8 3 .7 9 E + 0 5

3 .0 0 7 1 .5 8 8 1 .21 7 .5 3 E + 0 5

5 .0 0 9 9 .9 4 1 3 5 .3 5 1 .0 5 E + 0 6

7 .0 0 1 1 7 .6 2 1 8 9 .4 9 1.2 4 E + 0 6

1 0 .00 1 3 7 .1 7 2 7 0 .7 0 1.4 4 E + 0 6

1 3 .0 0 1 5 8 .9 4 3 5 1 .9 1 1 6 7 E + 0 6

1 7 .0 0 1 9 4 .7 9 4 6 0 .1 9 2 .0 5 E + 0 6

2 0 .0 0 2 0 8 .8 6 5 4 1 .4 0 5 0 0 .0 0 5 1 8 .0 0 5 2 0 .0 0 2 0 .5 5 2 .2 0 E + 0 6 2 .7 2 E + 0 6 3 .5 1 E + 0 6 2 .8 1 E + 0 6 6 .6 0 E + 0 5

2 3 .0 0 2 2 5 .7 1 6 2 2 .6 1 2 .3 7 E + 0 6

2 7 .0 0 2 4 2 .7 1 7 3 0 .8 9 2 .5 5 E + 0 6

3 0 .0 0 2 5 3 .9 7 8 1 2 .1 0 2 .6 7 E + 0 6

3 3 .0 0 2 6 4 .5 4 8 9 3 .3 1 2 .7 8 E + 0 6

3 7 .0 0 2 7 6 .8 7 1 0 0 1 .5 9 2 .9 I E + 0 6

4 0 .0 0 2 6 0 .2 3 1 0 8 2 .8 0 2 .7 4 E + 0 6



V e lo c ity

(m n i/m in )

L o a d  (m a x )  

(k g )

L o a d  (m in )  

(k g )
Yal

(1 /s e c )
Y'a2

( l / s e c )
Ya3

(1 /s e c )
Y a(avg.)
(1 /s e c )

S D Tw1 (m a x )  

(d y n e s /c m 2)

xw2 (m a x )  

(d y n e s /c m 2)

x w3 (m a x )  

(d y n e s /c m 2)
V a v g ) ( m 3 x )
(d y n e s /c m 2)

S D

43.00 294 .54 1164.01 3 .1 0 0 + 0 6
47 .00 30 3 .7 4 1272.29 3.19E +06

50.00 310 .25 1353.50 3.26E +06

53.00 317 .34 1434.71 3.34E +06

57.00 325.51 1542.99 3.42E +06

60 .00 331 .12 26 5 .4 0 1624.20 2 0 2 2 .0 0 1815.00 1821.00 199.05 3.48E +06 5.52E +06 4 .2 0E + 06 4.40E + 06 1.03E +06

65 .00 3 4 1 .0 8 26 7 .5 0 1759.55 3.59E +06

70 .00 3 5 0 .1 9 270 .40 1894 .90 3.68E +06

100.00 394.71 27 4 .3 0 2 7 0 7 .0 0 4 .15E + 06

150.00 4 2 8 .6 0 280 .40 4 0 6 0 .5 0 4 .51E + 06

20 0 .0 0 4 3 3 .3 3 5414 .00 5 4 5 4 .0 0 5 392 .00 5420 .00 31.43 4 .56E + 06 5.13E +06 4 .7 1 E + 0 6 4 .8 0E + 06 2.95E + 05

230 .00 4 5 8 .4 6 6 2 2 6 .1 0 4 .82E + 06

250 .00 47 4 .0 3 6 7 6 7 .5 0 4 .98E + 06



8. Data of the wall shear stress, the apparent strain rate of HDPE (H6205JU)
Die No.614 (dc = 0.725 mm, lc = 25.105 mm, lc/dc = 33.4) at 190 °c . (Figure 3.6)

V e lo c ity  

(m m /m in )

L o a d  (m a x )  

(k g )

L o a d  (ทนท) 

(k g )
Y al

(1 /s e c )
Y a2

(1 /s e c )
Y ย3

(1 /s e c )
Y a(avg.)

(1 /s e c )

S D Tw1 (m a x )  

(d y n e s /c m 2)

Tw: (m a x )  

(d y n e s /c m 2)
Xw3 (m a x )  

(d y n e s /c m 2)
?w(avg.) (m a x )  

(d y n e s /c m 2)

S D

0 .2 0 1 .14 5 .41 1 .2 0 E + 0 5

0 .5 0 1 .44 1 3 .5 3 1 .5 2 E + 0 5

1.00 2 .7 4 2 7 .0 7 2 .8 8 E + 0 5

3 .0 0 5 .6 5 8 1 .21 5 .9 5 E + 0 5

5 .0 0 8 .0 0 1 3 5 .3 5 8 .4 1 E + 0 5

7 .0 0 9 .8 0 1 8 9 .4 9 1.0 3 E + 0 6

1 0 .0 0 1 2 .1 7 2 7 0 .7 0 1 .2 8 E + 0 6

1 3 .0 0 1 4 .0 7 3 5 1 .9 1 1 .4 8 E + 0 6

1 7 .00 1 6 .0 7 4 6 0 .1 9 1 .6 9 E + 0 6

2 0 .0 0 1 7 .5 0 5 4 1 .4 0 1 .8 4 E + 0 6

2 3 .0 0 1 8 .7 3 6 2 2 .6 1 1 .9 7 E + 0 6

2 7 .0 0 2 0 .2 5 7 3 0 .8 9 2 .1 3 E + 0 6

2 9 .0 0 2 1 .2 0 7 8 5 .0 3 5 2 6 .0 0 5 5 3 .0 0 6 2 2 .0 0 1 4 2 .3 8 2 .2 3 E + 0 6  - 2 .9 5 E + 0 6 3 .7 1 E + 0 6 2 .9 7 E + 0 6 7 .4 0 E + 0 5

3 3 .0 0 2 2 .2 5 8 9 3 .3 1 2 .3 4 E + 0 6

3 7 .0 0 2 3 .3 0 1 0 0 1 .5 9 2 .4 5 E + 0 6



V e lo c ity

(m rn /m in )

L o a d  (m a x )  

(k g )

L o a d  (m in )  

(k g )
Yal

( 1 /s e c )
Ya2

(1 /s e c )
Y a3

( 1 /s e c )
Y a(avg.)

( 1 /s e c )

S D Tw1 (m a x )  

(d y n e s /c m 2)

Tw2 (m a x )  

(d y n e s /c m 2)
*w3 (m a x )  

(d y n e s /c m 2)

^w(avg ) (n iâ x )
( d y n e s /c m 2)

S D

4 3 .0 0 2 4 .7 2 1 1 6 4 .0 1 2 .6 0 E + 0 6

4 7 .0 0 2 5 .6 7 1 2 7 2 .2 9 2 .7 0 E + 0 6

5 0 .0 0 2 6 .2 4 1 3 5 3 .5 0 2 .7 6 E + 0 6

5 3 .0 0 2 6 .7 2 1 4 3 4 .7 1 2 .8 1 E + 0 6

5 7 .0 0 2 7 .3 9 1 5 4 2 .9 9 2 .8 8 E + 0 6

6 0 .0 0 2 7 .9 6 1 6 4 2 .2 0 2 .9 4 E + 0 6

6 5 .0 0 2 8 .8 1 1 7 5 9 .5 5 3 .0 3 E + 0 6

7 0 .0 0 2 9 .5 7 1 8 9 4 .9 0 3 .1 1 E + 0 6

1 0 0 .0 0 3 3 .5 7 2 7 0 7 .0 0 3 .5 3 E + 0 6

1 5 0 .0 0 3 7 .0 8 3 5 .1 8 4 0 6 0 .5 0 4 1 9 5 .8 5 3 9 2 5 .1 5 4 0 6 0 .0 0 1 3 5 .4 3 3 .9 0 E + 0 6 3 .8 9 E + 0 6 3 .9 1 E + 0 6 3 .9 0 E + 0 6 1 O0E+O4

2 0 0 .0 0 3 8 .4 2 3 6 .3 2 5 4 1 4 .0 0 4 .0 4 E + 0 6

2 3 0 .0 0 4 1 .6 5 3 7 .1 8 6 2 2 6 .1 0 4 .3 8 E + 0 6

2 5 0 .0 0 4 4 .5 0 3 8 .9 9 6 7 6 7 .5 0 4 .6 8 E + 0 6



9. Data of the wall shear stress, the apparent strain rate of HDPE (H5690S)
Die No.614 (dc = 0.725 mm, lc = 25.105 mm, lc/dc = 33.4) at 150 °c .

V e lo c i ty

(m m /m in )

L oad  (m a x )  

(k g )

L oad  (ทาin) 

(k g )
Y a 1

( 1 / s e c )
Y a2

( l / s e c )
y ,3

( l / s e c )
Y ล(avg.)

( l / s e c )

ร อ T w i(m ax)

(d y n e s /c m 2)

tw2 (m a x )  

(d y n e s /c m 2)

I w3 (m a x )  

(d y n e s /c m 2)

พ ร . )  (m a x )  

( d y n e s /c m 2)

ร อ

0 .2 0 4 8 .0 0 5 .41 5 .0 5 E + 0 5

0 .5 0 1 0 5 .5 0 1 3 .5 3 1 .I 2 E + 0 6

1.00 1 4 5 .5 0 2 7 .0 7 I .5 3 E + 0 6

2 .0 0 2 0 5 .4 0 5 4 .1 4 2 .1 6 E + 0 6

2 .6 0 2 0 6 .5 9 1 3 8 .8 0 7 0 .3 8 6 1 .0 0 7 8 .5 0 7 0 .0 0 8 .7 5 2 .1 6 E + 0 6 6 .0 0 E + 0 5 4 .0 0 E + 0 5 1 .12  E + 0 6 9 .6 0 E + 0 5

3 .0 0 2 3 0 .1 0 1 4 1 .7 0 8 1 .2 1 2 .4 2 E + 0 6

4 .0 0 2 3 3 .0 0 1 4 3 .5 0 1 0 8 .2 8 2 .4 5 E + 0 6

5 .0 0 2 3 4 .9 0 1 4 6 .4 0 1 3 5 .3 5 2 .4 7 E + 0 6

6 .0 0 2 5 7 .7 0 1 5 6 .9 0 1 6 2 .4 2 2 .71  E + 0 6

7 .0 0 2 6 5 .3 0 1 6 2 .6 0 1 8 9 .4 9 2 .7 9 E + 0 6

10.00 2 7 2 .0 0 1 6 7 .4 0 2 7 0 .7 0 2 .8 6 E + 0 6

1 3 .0 0 1 9 7 .7 0 3 5 1 .9 1 3 7 8 .9 8 3 2 4 .8 4 3 5 1 .0 0 2 7 .0 7 2 .0 8 E + 0 6 2 .1 2 E + 0 6 2 .0 4 E + 0 6 2 .0 8 E + 0 6 4 .0 0 E + 0 4

1 7 .0 0 2 6 5 .3 0 4 6 0 .1 9 2 .7 9 E + 0 6

2 0 .0 0 2 9 0 .0 0 5 4 1 .4 0 3 .0 5 E + 0 6

2 3 .0 0 3 2 6 .2 0 6 2 2 .6 1 3 .4 3 E + 0 6



V e lo c ity

(m m /m in )

L o a d  (m a x )  

(k g )

L o a d  (m in )

(k g )
Yal

( 1 /s e c )
Y»2

( 1 /s e c )
Y .3

(1 /s e c )
Y a(avg.)

(1 /s e c )

S D Tw 1 (m a x )  

(d y n e s /c m 2)

x w2 (m a x )  

(d y n e s /c m 2)

tw3 (m a x )  

(d y n e s /c m 2)

^w(avg.) (m cix)
( d y n e s /c m 2)

S D

2 7 .0 0 3 6 9 .0 0 7 3 0 .8 9 3 .8 8 E + 0 6

3 0 .0 0 3 9 4 .6 0 8 1 2 .1 0 4 .I 5 L + 0 6

3 3 .0 0 4 3 3 .6 0 8 9 3 .3 1 4 .5 6 E + 0 6

3 7 .0 0 4 4 6 .0 0 1 0 0 1 .5 9 4 .6 9 E + 0 6

4 3 .0 0 4 5 8 .3 0 1 1 6 4 .0 1 4 .8 2 E + 0 6

4 7 .0 0 4 6 6 .9 0 1 2 7 2 .2 9 4 .9 1 E + 0 6

5 0 .0 0 5 2 0 .1 0 1 3 5 3 .5 0 5 .4 7 E + 0 6

5 3 .0 0 5 9 1 .5 0 1 4 3 4 .7 1 6 .2 2 E + 0 6

7 0 .0 0 6 5 1 .5 0 1 8 9 4 .9 0 6 .8 5 E + 0 6

7 3 .0 0 7 0 0 .0 0 1 9 7 6 .1 1 8 3 9 .1 7 7 8 5 .0 3 1 2 0 0 .0 1 6 7 2 .5 2 7 .3 6 E + 0 6 2 .1 7 E + 0 6 3 .0 4 E + 0 6 2 .1 6 E + 0 6 2 .7 8 E + 0 6

1 5 0 .0 0 8 4 3 .5 0 4 0 6 0 .5 0 8 .8 7 E + 0 6

2 0 0 .0 0 9 1 6 .7 0 5 4 1 4 .0 0 9 .6 4 E + 0 6

2 3 0 .0 0 9 3 0 .9 0 6 2 2 6 .1 0 9 .7 9 E + 0 6

2 5 0 .0 0 9 6 0 .4 0 6 7 6 7 .5 0 1 .0 1 E + 0 7



10. Data of the wall shear stress, the apparent strain rate of HDPE (H5690S)
Die No.614 (dc = 0.725 mm, lc = 25.105 mm, lc/dc = 33.4) at 170 °c .

V e lo c ity  

(ทนท/m in )

L o a d  (m a x )  

(k g )

L oad  (m in )  

(k g )
Y al

(1 /s e c )
Y 1,:

( 1 /s e c )
Y *3

( 1 /s e c )
y  a(avg.) 

(1 /s e c )

S D Tw 1 (m a x )  

(d y n e s /c m 2)

Tw: (m a x )  

(d y n e s /c m 2)

XW3 (m a x )  

(d y n e s /c m 2)

^w(avg ) ( m il.x )

(d y n e s /c m 2)

S D

0 .2 0 2 4 .2 0 5 .41 2 .5 5 E + 0 5

0 .5 0 5 9 .9 0 1 3 .5 3 6 .3 0 E + 0 5

1.00 1 1 0 .3 0 2 7 .0 7 1 .1 6 E + 0 6

2 .0 0 1 7 8 .8 0 5 4 .1 4 1 .8 8 E + 0 6

3 .0 0 2 0 5 .4 0 8 1 .2 1 9 0 .0 0 7 1 .0 0 8 1 .0 0 9 .5 0 2 .1 6 E + 0 6 2 .4 1 E + 0 6 2 .2 7 E + 0 6 2 .2 8 E + 0 6 1.2 5 E + 0 5

4 .0 0 2 1 7 .8 0 1 0 8 .2 8 2 .2 9 E + 0 6

5 .0 0 2 2 7 .3 0 1 3 5 .3 5 2 .3 9 E + 0 6

6 .0 0 2 3 0 .1 0 1 6 2 .4 2 2 .4 2 E + 0 6

7 .0 0 2 4 0 .0 0 2 1 6 .8 0 1 8 9 .4 9 6 6 5 .0 0 4 3 0 .0 0 4 2 7 .0 0 2 3 8 .0 1 2 .5 3 E + 0 6 2 .4 4 E + 0 6 2 .2 8 E + 0 6 2 .4 2 E + 0 6 1.2 7 E + 0 5

1 0 .0 0 2 4 5 .3 0 2 1 8 .7 0 2 7 0 .7 0 2 .5 8 E + 0 6

1 3 .0 0 2 5 2 .9 0 2 2 1 .6 0 3 5 1 .9 1 2 .6 6 E + 0 6

1 7 .00 2 7 0 .0 0 2 2 8 .2 0 4 6 0 .1 9 2 .8 4 E + 0 6

2 0 .0 0 2 8 6 .2 0 2 3 2 .0 0 5 4 1 .4 0 3 .0 1 E + 0 6

2 3 .0 0 2 9 6 .7 0 2 3 6 .7 0 6 2 2 .6 1 3 .1 2 E + 0 6

2 7 .0 0 3 0 7 .1 0 2 3 9 .6 0 7 3 0 .8 9 3 .2 3 E + 0 6



V e lo c ity  

(ทนฑ/ทน่ท)

L o a d  (m a x )  

(k g )

L o a d  (m in )  

(k g )
Y al

(1 /s e c )
Y a2

( 1 /s e c )
Y a3

(1 /s e c )
Y a(avg.)

(1 /s e c )

S D Tw1 (m a x )  

(d y n e s /c m 2)

tw2 (m a x )  

(d y n e s /c m 2)

Tw,  (m a x )  

(d y n e s /c m 2)
V a v g )  (m a x )  

(d y n e s /c m 2)

S D

3 0 .0 0 3 1 5 .7 0 2 4 3 .4 0 8 1 2 .1 0 3 .3 2 E + 0 6

4 0 .0 0 3 5 2 .8 0 3 4 7 .2 0 1 0 8 2 .8 0 3 .7 1 E + 0 6

5 0 .0 0 2 6 1 .5 0 1 3 5 3 .5 0 1 4 5 0 .0 0 1 2 5 6 .0 0 1 3 5 3 .0 0 9 7 .0 0 2 .7 5 E + 0 6 2 .8 0 E + 0 6 2 .6 9 E + 0 6 2 .7 5 .E + 0 6 2 .8 7 E + 0 5

6 0 .0 0 2 8 2 .4 0 1 6 2 4 .2 0 2 .9 7 E + 0 6

7 0 .0 0 2 9 6 .7 0 1 8 9 4 .9 0 3 .1 2 E + 0 6

1 0 0 .0 0 3 6 8 .0 0 2 7 0 7 .0 0 3 .8 7 E + 0 6

1 5 0 .0 0 5 6 4 .8 0 4 0 6 0 .5 0 5 .9 4 E + 0 6

2 0 0 .0 0 8 1 7 .8 0 5 4 1 4 .0 0 8 .6 0 E + 0 6

2 3 0 .0 0 9 4 6 .2 0 6 2 2 6 .1 0 9 .9 5 E + 0 6



11. Data of the wall shear stress, the apparent strain rate of HDPE (H5690S)
Die No.6 14 (dc = 0.725 mm, lc = 25.105 mm, lc/dc = 33.4) at 190 °c . (Figure 3.4)

V e lo c ity

(m m /m in )

L o a d  (m a x )  

(k g )

L o a d ( m in )  

(k g )
Yal

( 1 /s e c )
Ya2

( 1 /s e c )
Y a3

(1 /s e c )
Y a(avg.)

( 1 /s e c )

S D Tw1 (m a x )  

(d y n e s /c m 2)

xw2 (m a x )  

(d y n e s /c m 2)

V ,  (m a x )  

(d y n e s /c m 2)
”̂ w(avg ) (m a x )  

(d y n e s /c m 2)

S D

0 .2 0 2 1 .3 0 5 .41 2 .2 4 E + 0 5

0 .5 0 2 4 .7 5 1 3 .5 4 2 .6 0 E + 0 5

1 .00 5 7 .4 9 2 7 .0 7 6 .0 5 E + 0 5

2 .5 0 1 0 8 .7 6 6 7 .6 8 9 8 .3 2 8 2 .4 0 8 3 .0 0 1 5 .3 2 1 .1 4 E + 0 6 3 .4 5 E + 0 6 2 .3 5 E + 0 6 2 .3 1 E + 0 6 1 .1 5 E + 0 6

4 .0 0 1 4 1 .9 6 1 0 8 .2 8 1.4 9 E + 0 6

6 .0 0 1 7 4 .1 8 1 6 2 .4 2 1 .8 3 E + 0 6

7 .0 0 1 8 8 .0 0 1 8 9 .4 9 1 .9 8 E + 0 6

1 0 .0 0 2 2 5 .0 3 2 7 0 .7 0 2 .3 7 E + 0 6

1 3 .0 0 2 4 9 .3 4 3 5 1 .9 1 2 .6 2 E + 0 6

1 7 .0 0 2 7 7 .9 6 4 6 0 .1 9 2 .9 2 E + 0 6

2 0 .0 0 2 9 5 .9 6 5 4 1 .4 0 3 .1 1 E + 0 6

2 3 .0 0 3 0 2 .5 6 6 2 2 .6 1 3 .1 8 E + 0 6



V e lo c ity  

(ทนท/m in )

L oad  (m a x )  

(k g )

L o a d  (m in )  

(k g )
Y a]

( 1 /s e c )
Y a2

( 1 /s e c )
Y a3

(1 /s e c )
Y a(avg.)

(1 /se c )

S D Tw 1 (m a x )  

(d y n e s /c m 2)

Tw2 (m a x )  

(d y n e s /c m 2)

Tw, (m a x )  

(d y n e s /c m 2)
*w(avg) (m a x )  

(d y n e s /c m 2)

S D

2 4 .0 0 3 5 7 .0 0 3 0 5 .6 2 6 4 9 .6 8 3 2 8 .6 0 4 0 3 .2 0 4 5 9 .0 0 168.21 3 .6 I E + 0 6 3 .4 2 E + 0 6 3 .5 3 E + 0 6 3 .5  II > 0 6 9 .5 4 1 X 1 4

3 3 .0 0 4 2 0 .0 0 3 8 5 .3 0 8 9 3 .3 1 4 .4 2 E + 0 6

3 7 .0 0 4 9 8 .7 8 4 0 2 .6 9 1 0 0 1 .5 9 5 .2 5 E + 0 6

4 3 .0 0 5 1 2 .6 0 4 0 6 .2 0 1 1 6 4 .0 1 5 .3 9 E + 0 6

4 7 .0 0 5 2 4 .3 6 4 2 5 .0 0 1 2 7 2 .2 9 5 .5 1 E + 0 6

5 0 .0 0 5 6 7 .3 0 4 3 4 .6 0 1 3 5 3 .5 0 5 .9 7 E + 0 6

7 0 .0 0 5 9 8 .1 3 4 4 7 .0 0 1 8 9 4 .9 0 6 .2 9 E + Û 6

7 3 .0 0 6 0 0 .3 0 1 9 7 6 .1 1 3 4 3 8 .5 0 2 7 1 3 .5 0 2 7 0 7 .0 0 7 3 5 .7 8 6 .3 0 E + 0 6 3 .5 0 E + 0 6 3 .6 2 E + 0 6 4 .4 7 E + 0 6 1 .5 8 E + 0 6

1 5 0 .0 0 6 4 8 .9 0 4 0 6 0 .5 0 6 .8 2 E + 0 6

2 0 0 .0 0 6 7 9 .3 0 5 4 1 4 .0 0 7 .1 4 E + 0 6

2 3 0 .0 0 7 2 3 .4 0 6 2 2 6 . น) 7 .6 1 E + 0 6

2 5 0 .0 0 7 7 9 .1 0 6 7 6 7 .5 0 8 .1 9 E + 0 6



12. Data of the wall shear stress, the apparent strain rate of HDPE (H5690S)
Die No.614 (dc = 0.725 ทนท, lc = 25.105 mm, lc/dc = 33.4) at 210 °c .

V elo c ity

(m n i/m in )

L oad  (m a x )  

(k g )

L o a d  (m in )  

(k g )
Yal

(1 /s e c )
Y a2

(1 /s e c )
Y a3

(1 /s e c )
Y a(avg.)

(1 /s e c )

S D Tw1 (m a x )  

(d y n e s /c m 2)

xw2 (m a x )  

(d y n e s /c m 2)
tw 3 (m a x )  

(d y n e s /c m 2)
^ W (a v g  ) (nicix)
(d y n e s /c m 2)

S D

0 .2 0 2 2 .2 0 5 .41 2 .3 4 E + 0 5

0 .5 0 4 1 .2 0 1 3 .5 3 4 .3 3 E + 0 5

1.00 7 6 .7 0 2 7 .0 7 8 .0 7 E + 0 5

3 .0 0 1 5 9 .7 0 8 1 .21 1 6 8 E + 0 6

5 .0 0 2 1 1 .1 0 1 3 5 .3 5 2 .2 2 E + 0 6

7 .0 0 2 4 8 .1 0 1 8 9 .4 9 1 9 6 .0 0 1 8 2 .0 0 1 8 9 .0 0 7 .0 0 2 .6 1 E + 0 6 3 .5 1 E + 0 6 1 .7 1 E + 0 6 2 .6 1 E + 0 6 9 .0 0 E + 0 5

1 0 .00 2 8 7 .1 0 2 7 0 .7 0 3 .0 2 E + 0 6

1 3 .00 3 1 5 .7 0 3 5 1 .9 1 3 .3 2 E + 0 6

1 7 .00 3 4 2 .3 0 4 6 0 .1 9 3 .6 0 E + 0 6

2 0 .0 0 3 5 5 .6 0 5 4 1 .4 0 3 .7 4 E + 0 6

2 3 .0 0 3 6 4 .2 0 2 9 4 .7 0 6 2 2 .6 1 4 6 0 .0 0 5 4 2 .0 0 5 4 1 .0 0 8 1 .5 0 3 .8 3 E + 0 6 3 .6 5 E + 0 6 3 .7 0 E + 0 6 3 .7 4 E + 0 6 9 .2 9 E + 0 4

2 7 .0 0 3 6 7 .1 0 2 9 4 .8 0 7 3 0 .8 9 3 .8 6 E + 0 6

3 0 .0 0 3 7 4 .7 0 2 9 5 .7 0 8 1 2 .1 0 3 .9 4 E + 0 6

3 3 .0 0 3 7 5 .6 0 2 9 5 .7 0 8 9 3 .3 1 3 .9 5 E + 0 6

3 7 .0 0 3 7 8 .4 0 2 9 5 .7 0 1 0 0 1 .5 9 3 .9 8 E + 0 6



V e lo c ity  

(ทนท/ทใin )

L o a d  (m a x )  

(k g )

L o a d  (m in )  

(k g )
Y al

(1 /s e c )
Y a2

( 1 /s e c )
Ya3

( 1 /sec)
Y a(avg.)

(1 /s e c )

S D Tw 1 (m a x )  

(d y n e s /c m 2)

tw2 (m a x )  

(d y n e s /c m 2)

x w3 (m a x )  

(d y n e s /c m 2)
Iw(avg) (m a x )  

(d y n e s /c m 2)

S D

5 0 .0 0 3 8 2 .3 0 3 0 7 .1 0 1 3 5 3 .5 0 4 .0 2 E + 0 6

6 0 .0 0 3 8 9 .9 0 3 1 3 .8 0 1 6 2 4 .2 0 4 .1 0 E + 0 6

7 0 .0 0 4 0 0 .3 0 3 1 8 .5 0 1 8 9 4 .9 0 4 .2 1 E + 0 6

1 0 0 .0 0 4 0 9 .8 0 3 3 3 .8 0 2 7 0 7 .0 0 4 .3 1 E + 0 6

1 5 0 .0 0 4 1 9 .4 0 3 7 4 .7 0 4 0 6 0 .5 0 4 .4 1 E + 0 6

2 0 0 .0 0 4 4 3 .1 0 5 4 1 4 .0 0 2 7 0 6 .0 0 4 0 5 8 .0 0 4 0 6 0 .0 0 1 3 5 4 .0 0 4 .6 6 E + 0 6 3 .2 0 E + 0 6 3 .9 5 E + 0 6 3 .9 3 E + 0 6 7 .3 0 E + 0 5

2 3 0 .0 0 4 8 0 .2 0 6 2 2 6 .1 0 5 .0 5 E + 0 6

2 5 0 .0 0 5 0 6 .8 0 6 7 6 7 .5 0 5 .3 3 E + 0 6



13. Data of the wall shear stress, the apparent strain rate of HDPE (H5690S)
Die No.614 (dc = 0.725 mm, lc = 25.105 mm, lc/dc = 33.4) at 230 °c .

V e lo c ity

(m n i/m in )

L o a d  (m a x )  

(k g )

L o a d  (m in )  

(k g )
Yal

(1 /s e c )
Y a2

( 1 /s e c )
Y a3

(1 /s e c )
Y a(avg )

(1 /s e c )

S D Tw1 (m a x )  

(d y n e s /c m 2)

Tw; (m a x )  

(d y n e s /c m 2)

tw3 (m a x )  

(d y n e s /c m 2)
Tw(avg) (m a x )
(d y n e s /c m 2)

S D

0 .2 0 1 5 .6 0 5 .4 1 1 .6 4 E + 0 5

0 .5 0 2 9 .5 0 1 3 .5 3 3 .1 0 E + 0 5

1 .0 0 6 3 .3 0 2 7 .0 7 6 .6 6 E + 0 5

3 .0 0 1 3 5 .0 0 8 1 .2 1 1 .4 2 E + 0 6

5 .0 0 1 8 0 .7 0 1 3 5 .3 5 1 .9 0 E + 0 6

7 .0 0 2 1 4 .9 0 1 8 9 .4 9 2 .2 6 E + 0 6

1 0 .0 0 2 5 2 .0 0 2 7 0 .7 0 2 6 5 .0 0 2 7 5 .0 0 2 7 0 .0 0 5 .0 3 2 .6 5 E + 0 6 2 .7 1 E + 0 6 2 .6 1 E + 0 6 2 .6 5 .E + 0 6 5 .0 3 E + 0 4

1 3 .0 0 2 8 1 .5 0 3 5 1 .9 1 2 .9 6 E + 0 6

1 7 .0 0 3 1 9 .5 0 4 6 0 .1 9 3 .3 6 E + 0 6

2 0 .0 0 3 5 8 .5 0 5 4 1 .4 0 3 .7 7 E + 0 6

2 3 .0 0 3 7 1 .8 0 6 2 2 .6 1 3 .9 1 E + 0 6

2 7 .0 0 3 8 5 .1 0 3 3 1 .8 0 7 3 0 .8 9 5 1 3 .0 0 6 2 0 .0 0 6 2 2 .0 0 1 0 9 .0 0 4 .0 5 E + 0 6 3 .7 7 E + 0 6 3 .9 3 E + 0 6 3 .9 1 E + 0 6 1 .4 0 E + 0 5

3 0 .0 0 3 9 2 .7 0 3 3 4 .7 0 8 1 2 .1 0 4 .1 3 E + 0 6

4 0 .0 0 3 9 5 .6 0 3 4 0 .4 0 1 0 8 2 .8 0 4 .1 6 E + 0 6

4 3 .0 0 3 9 6 .5 0 3 4 1 .4 0 1 1 6 4 .0 1 4 .1 7 E + 0 6



V e lo c ity

(m m /m in )

L o a d  (m a x )  

(k g )

L o a d  (m in )  

(k g )
Yal

(1 /s e c )
Ya2

( 1 /s e c )
Y a3

( 1 /s e c )
Y a(avg.)

(1 /se c )

S D Tw1 (m a x )  

(d y n e s /c m 2)

t w2 (m a x )  

(d y n e s /c m 2)

tw3 (m a x )  

(d y n e s /c m 2)
ŵ(avg ) (niHX)

(d y n e s /c m 2)

S D

4 7 .0 0 3 9 8 .4 0 3 4 3 .3 0 1 2 7 2 .2 9 4 .1 9 E + 0 6

5 0 .0 0 4 0 1 .3 0 3 4 3 .3 0 1 3 5 3 .5 0 4 .2 2 L + 0 6

5 3 .0 0 4 0 4 .1 0 3 4 3 .3 0 1 4 3 4 .7 1 4 .2 5 E + 0 6

5 7 .0 0 4 0 5 .1 0 3 4 3 .2 0 1 5 4 2 .9 9 4 .2 6 E + 0 6

6 0 .0 0 4 0 8 .9 0 3 4 4 .2 0 1 6 2 4 .2 0 4 .3 0 E + 0 6

6 5 .0 0 4 1 0 .8 0 3 4 6 .1 0 1 7 5 9 .5 5 4 .3 2 E + 0 6

7 0 .0 0 4 1 9 .4 0 3 5 1 .8 0 1 8 9 4 .9 0 4 .4 1 E + 0 6

1 0 0 .0 0 4 2 9 .8 0 3 7 2 .7 0 2 7 0 7 .0 0 4 .5 2 E + 0 6

1 5 0 .0 0 3 7 3 .7 0 4 0 6 0 .5 0 6 7 6 7 .0 0 5 4 4 1 .0 0 5 4 1 4 .0 0 1 3 5 3 .0 9 3 .9 3 E + 0 6 5 .3 9 E + 0 6 4 .6 6 E + 0 6 4 .6 6 E + 0 6 7 .3 0 E + 0 5

2 0 0 .0 0 4 0 7 .9 0 5 4 1 4 .0 0 4 .2 9 E + 0 6

2 3 0 .0 0 4 3 4 .6 0 6 2 2 6 .1 0 4 .5 2 E + 0 6

2 5 0 .0 0 4 5 3 .6 0 6 7 6 7 .5 0 4 .7 7 E + 0 6



14. Data of the wall shear stress, the apparent strain rate of HDPE (H5604F)
Die No.614 (dc = 0.725 mm, lc = 25.105 mm, lc/dc = 33.4) at 190 "c . (Figure 3.5)

V e lo c ity

(m n i/m in )

L oad  (m a x )  

(k g )

L o a d  (m in )  

(k g )
Y al

( 1 /s e c )
Y a:

(1 /s e c )
Y ย3

( 1 /s e c )
Y a(avg.)

(1 /s e c )

ร อ Tw1 (m a x )  

(d v n e s /c m 2)

tW2 (m a x )  

(d v n e s /c m 2)

Tw1 (m a x )  

(d v n e s /c m 2)
^w(avg ) (m a x )  

(d y n e s /c m 2)

ร อ

0 .2 0 1 8 .1 6 5 .41 1 .9 1 E + 0 5

0 .5 0 5 5 .0 5 1 3 .5 4 5 .7 9 E + 0 5

1 .00 1 10 .31 2 7 .0 7 2 5 .1 3 2 9 .3 0 2 7 .0 0 2 .0 9 1 .1 6 E + 0 6 1 .1 8 E + 0 6 1 .1 5 E + 0 6 1 .1 6 E + 0 6 1 .5 3 E + 0 4

3 .0 0 1 7 1 .1 7 8 1 .2 1 1 .8 0 E + 0 6

5 .0 0 1 9 1 .1 3 1 3 5 .3 5 2 .0 1 E + 0 6

7 .0 0 2 0 2 .5 4 1 8 9 .0 0 2 .1 3 E + 0 6

8 .0 0 2 2 2 .5 4 1 9 8 .7 0 2 1 6 .5 6 1 8 0 .0 0 1 7 2 .0 0 1 8 9 .0 0 2 4 .0 1 2 .3 4 E + 0 6 2 .1 2 E + 0 6 1 .9 5 E + 0 6 2 . 1 3 .E + 0 6 1 .9 6 E + 0 5

1 3 .0 0 2 2 6 .3 2 2 0 1 .6 0 3 5 2 .0 0 2 .3 8 E + 0 6

1 7 .0 0 2 3 0 .1 2 2 0 5 .4 0 4 6 0 .0 0 2 .4 2 E + 0 6

2 0 .0 0 2 3 2 .9 7 2 0 6 .3 5 5 4 1 .4 0 2 .4 5 E + 0 6

2 3 .0 0 2 3 5 .8 3 2 1 3 .0 1 6 2 2 .6 1 2 .4 8 E + 0 6

3 1 .0 0 2 4 4 .3 9 2 2 3 .4 7 8 3 9 .1 0 9 4 7 .4 5 8 9 3 .0 0 8 9 3 .0 0 5 4 .2 3 2 .5 7 E + 0 6 2 .5 9 E + 0 6 2 .6 0 E + 0 6 2 .5 9 E + 0 6 1.5 3 F .+ 0 4

3 3 .0 0 2 4 6 .2 9 8 9 3 .3 1 2 .5 9 E + 0 6

3 7 .0 0 2 6 0 .5 5 1 0 0 1 .5 9 2 .7 4 E + 0 6

4 3 .0 0 2 7 4 .8 2 1 1 6 4 .0 1 2 .8 9 E + 0 6



V e lo c ity

(m m /m in )

L oad  (m a x )  

(k g )

L o a d  (m in )  

(k g )
Yal

( 1 /se c)
Ya2

(1 /s e c )
Y a3

( 1 /s e c )
Y a(avg)

(1 /s e c )

S D Tw 1 (m a x )  

(d v n e s /c n i2)

x w2 (m a x )  

(d y n e s /c m : )

t w3 (m a x )  

(d y n e s /c m 2)
TW(avg.) (m a x )  

(d y n e s /c m 2)

S D

4 7 .0 0 2 8 6 .2 3 1 2 7 2 .2 9 3 .0 1 E + 0 6

5 0 .0 0 2 9 2 .8 9 1 3 5 3 .5 0 3 .U 8 E + 0 6

5 3 .0 0 3 0 1 .4 4 1 4 3 4 .7 1 3 .1 7 E + 0 6

5 7 .0 0 3 1 8 .5 6 1 5 4 2 .9 9 3 .3 5 E + 0 6

6 0 .0 0 3 2 7 .1 2 1 6 4 2 .2 0 3 .4 4 E + 0 6

6 5 .0 0 3 4 5 .1 9 1 7 5 9 .5 5 3 .6 3 E + 0 6

7 0 .0 0 3 6 6 .1 1 1 8 9 4 .9 0 3 .8 5 E + 0 6

1 0 0 .0 0 4 3 6 .4 8 2 7 0 7 .0 0 4 .5 9 E + 0 6

1 5 0 .0 0 5 3 2 .5 2 4 0 6 0 .5 0 5 .6 0 E + 0 6

2 0 0 .0 0 6 8 5 .6 2 5 4 1 4 .0 0 7 .2 1 E + 0 6

2 3 0 .0 0 8 0 9 .2 4 6 2 2 6 .1 0 8 .5 1 E + 0 6

2 5 0 .0 0 8 3 3 .9 7 6 7 6 7 .5 0 8 .7 7 E + 0 6



14. Data of the wall shear stress, the apparent strain rate of HDPE (H5604F)
Die No.614 (dc = 0.725 mm, lc = 25.105 mm, lc/dc = 33.4) at 190 °c . (Figure 3.5)

V elo c ity

(m m /m in )

L o a d  (m a x )  

(k g )

L o a d  (m in )  

(k g )
y al

(1 /s e c )
Y a2

(1 /s e c )
Ya3

( 1 /s e c )
y a(avg.) 

( 1 /s e c )

S D Tw 1 (m a x )  

(d y n e s /c m 2)

t w2 (m a x )  

(d y n e s /c m 2)

V ,  (m a x )  

(d y n e s /c m 2)
ŵ(avg-) (m<J\)

(d y n e s /c m 2)

S D

0 .2 0 1 8 .1 6 5 .41 1 .9 1 E + 0 5

0 .5 0 5 5 .0 5 1 3 .5 4 5 .7 9 E + 0 5

1 .0 0 110 .31 2 7 .0 7 2 5 .1 3 2 9 .3 0 2 7 .0 0 2 .0 9 1 .1 6 E + 0 6 1 .1 8 E + 0 6 1 .1 5 E + 0 6 1 .1 6 E + 0 6 1 .5 3 E + 0 4

3 .0 0 1 7 1 .1 7 8 1 .2 1 1 .8 0 E + 0 6

5 .0 0 1 9 1 .1 3 1 3 5 .3 5 2 .0 1 E + 0 6

7 .0 0 2 0 2 .5 4 1 8 9 .0 0 2 .1 3 E + 0 6

8 .0 0 2 2 2 .5 4 1 9 8 .7 0 2 1 6 .5 6 1 8 0 .0 0 1 7 2 .0 0 1 8 9 .0 0 2 4 .0 1 2 .3 4 E + 0 6 2 .1 2 E + 0 6 1 .9 5 E + 0 6 2 .1 3 .E + 0 6 1 .9 6 E + 0 5

1 3 .0 0 2 2 6 .3 2 2 0 1 .6 0 3 5 2 .0 0 2 .3 8 E + 0 6

1 7 .0 0 2 3 0 .1 2 2 0 5 .4 0 4 6 0 .0 0 2 .4 2 E + 0 6

2 0 .0 0 2 3 2 .9 7 2 0 6 .3 5 5 4 1 .4 0 2 .4 5 E + 0 6

2 3 .0 0 2 3 5 .8 3 2 1 3 .0 1 6 2 2 .6 1 2 .4 8 E + 0 6

3 1 .0 0 2 4 4 .3 9 2 2 3 .4 7 8 .3 9 .1 0 9 4 7 .4 5 8 9 3 .0 0 8 9 3 .0 0 5 4 .2 3 2 .5 7 E + 0 6 2 .5 9 E + 0 6 2 .6 0 E + 0 6 2 .5 9 E + 0 6 1.5 3 E + 0 4

3 3 .0 0 2 4 6 .2 9 8 9 3 .3 1 2 .5 9 E + 0 6

3 7 .0 0 2 6 0 .5 5 1 0 0 1 .5 9 2 .7 4 E + 0 6

4 3 .0 0 2 7 4 .8 2 1 1 6 4 .0 1 2 .8 9 E + 0 6



V e lo c ity

(m n i/m in )

L o a d  (m a x )  

(k g )

L o a d  (m in )  

(k g )
Ya!

( 1 /s e c )
Ya:

(1 /s e c )
Ya3

( 1 /s e c )
Y a(avg.)

( 1 /s e c )

S D Twi(m a x )

(d y n e s /c m : )

xw2 (m a x )  

(d y n e s /c m 2)

Tw3 (m a x )

(d y n e s /c m 2)

tw(avg) (m a x )  

(d y n e s /c m 2)

S D

4 7 .0 0 2 8 6 .2 3 1 2 7 2 .2 9 3 .0 1 E + 0 6

5 0 .0 0 2 9 2 .8 4 1 3 5 3 .5 0 3 .0 8 H + 0 6

5 3 .0 0 3 0 1 .4 4 1 4 3 4 .7 1 3 .1 7 E + 0 6

5 7 .0 0 3 1 8 .5 6 1 5 4 2 .9 9 3 .3 5 E + 0 6

6 0 .0 0 3 2 7 .1 2 1 6 4 2 .2 0 3 .4 4 E + 0 6

6 5 .0 0 3 4 5 .1 9 1 7 5 9 .5 5 3 .6 3 E + 0 6

7 0 .0 0 3 6 6 .1 1 1 8 9 4 .9 0 3 .8 5 E + 0 6

1 0 0 .0 0 4 3 6 .4 8 2 7 0 7 .0 0 4 .5 9 E + 0 6

1 5 0 .0 0 5 3 2 .5 2 4 0 6 0 .5 0 5 .6 0 E + 0 6

2 0 0 .0 0 6 8 5 .6 2 5 4 1 4 .0 0 7 .2 1 E + 0 6

2 3 0 .0 0 8 0 9 .2 4 6 2 2 6 .1 0 8 .5 1 E + 0 6

2 5 0 .0 0 8 3 3 .9 7 6 7 6 7 .5 0 8 .7 7 E + 0 6



135

15. Data of parallel plate for L2009F at frequency 1.0 rad/s,
strain rate varied from 0.01-100 s’1
point per decade set at 7 and the gap size was 0.6 mm. (Figures 3.11,3 17)

Temperature
(°C)

0)
(rad/s)

G
(dynes/cm2)

g '
(dynes/cm2)

emperature
(°C)

ro
(rad/s)

G
(dynes/cm2)

๙
(dynes/cm2)

230 0.01 2.07E+04 7.23E+03 210 3.98 1.53E+05 1.16E+05
230 0.02 4.25E+04 7.55E+03 210 6.31 1.82E+05 1.63E+05
230 0.03 5.37E+04 7.55E+03 210 10.00 2.24E+05 2.23E+05
230 0.04 5.98E+04 4.59E+03 210 15.85 2.84E+05 3.00E+05
230 0.06 6.47E+04 3.88E+03 210 25.12 3.69E+05 3.95E+05
230 0.10 6.78E+04 4.55E+03 210 39.81 4.86E+05 5.08E+05
230 0.16 7.10E+04 6.80E+03 210 63.10 6.46E+05 6.41E+05
230 0.25 7.43E+04 1.21E+04 210 100.00 8.65E+05 7.94E+05
230 0.40 7.65E+04 1.70E+04 190 0.01 9.31E+04 4.28E+03
230 0.63 7.95E+04 2.46E+04 190 0.02 9.88E+04 3.69E+03
230 1.00 8.36E+04 3.56E+04 190 0.03 1.03E+05 3.57E+03
230 1.58 8.99E+04 5.15E+04 190 0.04 1.05E+05 3.92E+03
230 2.51 9.97E+04 7.41E+04 190 0.06 1.08E+05 5.19E+03
230 3.98 1.15E+05 1 05E+05 190 0.10 I.10E+05 8.86E+03
230 6.31 1.38E+05 1 48E+05 190 0.16 I.12E+05 1.22E+04
230 10.00 1.73E+05 2.03E+05 190 0.25 1.14E+05 1.71E+04
230 15.85 2.25E+05 2.75E+05 190 0.40 1.17E+05 2.46E+04
230 25.12 2.99E+05 3.66E+05 190 0.63 I.21E+05 3.52E+04
230 39.81 4.03E+05 4.76E+05 190 1.00 1.27E+05 5.06E+04
230 6.3.10 5.46E+05 6.09E+05 190 1.58 1.37E+05 7.21E+04
230 100.00 7.46E+05 7.65E+05 190 2.51 I.52E+05 1.02E+05
210 0.01 7.26E+04 5.19E+03 190 3.98 1.75E+05 1 42E+05
210 0.02 8.26E+04 5.20E+03 190 6.31 2.09E+05 1.94E+05
210 0.03 8.83E+04 3.27E+03 190 10.00 2.60E+05 2.60E+05
210 0.04 9.32E+04 4.64E+03 190 15.85 3.30E+05 3.44E+05
210 0.06 9.59E+04 4.17E+03 190 25.12 4.28E+05 4.45E+05
210 0.10 9.78E+04 4.72E+03 190 39.81 5.61E+05 5.65E+05
210 0.16 9.97E+04 7.07E+03 190 63.10 7.40E+05 7.02E+05
210 0.25 1.02E+05 1.09E+04 190 100.00 9.83E+05 8.55E+05
210 0.40 1.04E+05 1.67E+04 170 0.01 9.27E+04 2.54E+03
210 0.63 1-08E+05 2.53E+04 170 0.02 9.58E+04 2.68E+03
210 1.00 1 13E+05 3.79E+04 170 0.03 9.82E+04 3.28E+03
210 1.58 1 22E+05 5.60E+04 170 0.04 1.00E+05 5.14E+03
210 2.51 1.34E+05 8.13E+04 170 0.06 9.89E+04 5.70E+03
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Temperature
(°C)

CO

(rad/s)
o '

(dynes/cm2)
g "

(dynes/cm2)
emperature

(°C)
CO

(rad/s)
g '

(dynes/cm2)
g "

(dynes/cm2)
170 0.10 1 00E+05 7.96E+03 130 0.02 7.05E+04 2.11E+03
170 0.16 1.02E+05 1.18E+04 130 0.03 7.15E+04 3.30E+03
170 0.25 1.04E+05 1.77E+04 130 0.04 7.26E+04 5.29E+03
170 0.40 1.08E+05 2.63E+04 130 0.06 7.40E+04 8.23E+03
170 0.63 1.13E+05 3.86E+04 130 0.10 7.58E+04 1.26E+04
170 1.00 1.21E+05 5.60E+04 130 0.16 7.86E+04 1.88E+04
170 1.58 1.34E+05 8.00E+04 130 0.25 8.25E+04 2.79E+04
170 2.51 1.52E+05 1.12E+05 130 0.40 8.85E+04 4.06E+04
170 3.98 1.80E+05 1.55E+05 130 0.63 9.77E+04 5.82E+04
170 6.31 2.21E+05 2.10E+05 130 1.00 1.11E+05 8.21E+04
170 10.00 2.78E+05 2.79E+05 130 1.58 1.32E+05 I.14E+05
170 15.85 3.58E+05 3.63E+05 130 2.51 1.61E+05 1.54E+05
170 25.12 4.66E+05 4.63E+05 130 3.98 2.03E+05 2.06E+05
170 39.81 6.09E+05 5.78E+05 130 6.31 2.62E+05 2.69E+05
170 63.10 7.99E+05 7.06E+05 130 10.00 3.41E+05 3.43E+05
170 100.00 1 05E+06 8.42E+05 130 15.85 4.46E+05 4.28E+05
150 0.01 8.24E+04 1 68E+03 130 25.12 5.81E+05 5.23E+05
150 0.02 8.38E+04 1.94E+03 130 39.81 7.53E+05 6.25E+05
150 0.03 8.51E+04 2.75E+03 130 63.10 9.72E+05 7.29E+05
150 0.04 8.63E+04 4.22E+03 130 100.00 1.25E+06 8.22E+05
150 0.06 8.76E+04 6.45E+03 120 0.01 6.94E+04 6.32E+05
150 0.10 8.91E+04 9.86E+03 120 0.02 8.63E+04 6.70E+05
150 0.16 9.12E+04 1 48E+04 120 0.03 1.80E+05 7.08E+05
150 0.25 9.43E+04 2.21E+04 120 0.04 3.18E+05 7.46E+05
150 0.40 9.87E+04 3.26E+04 120 0.06 4.33E+05 7.84E+05
150 0.63 1 06E+05 4.73E+04 120 0.10 5.56E+05 8.23E+05
150 1.00 1.16E+05 6.77E+04 120 0.16 7.09E+05 8.61E+05
150 1.58 1.32E+05 9.54E+04 120 0.25 8.87E+05 8.99E+05
150 2.51 1.55E+05 1.32E+05 120 0.40 1.11E+06 1 09E+06
150 3.98 1.89E+05 1.79E+05 120 0.63 1.39E+06 1.39E+06
150 6.31 2.38E+05 2.39E+05 120 1.00 1.76E+06 1.75E+06
150 10.00 3.05E+05 3.11E+05 120 1.58 2.25E+06 2.16E+06
150 15.85 3.97E+05 3.98E+05 120 2.51 2.88E+06 2.70E+06
150 25.12 5.18E+05 4.97E+05 120 3.98 3.72E+06 3.33E+06
150 39.81 6.76E+05 6.09E+05 120 6.31 4.85E+06 3.97E+06
150 63.10 8.82E+05 7.28E+05 120 10.00 6.16E+06 4.64E+06
150 100.00 1.15E+06 8.49E+05 120 15.85 7.88E+06 5.26E+06
130 0.01 6.99E+04 1 60E+03 120 25.12 1.02E+07 5.66E+06
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Temperature
( ° ๑

fl)
(nid/s)

o '
(dynes/em2)

Ci"
(dynes/cm2)

emperature
(°C )

fl)
(rad/s)

g '
(dynes/cm2)

Ci"
(dynes/cm2)

120 3 0 .81 1 .3 3 E + 0 7 5 .3 1 E + 0 6 118 0 .6 3 4 . 1 1E + 0 6 3 .1 6 E + 0 6
120 6 3 .1 0 1 7 0 E + 0 7 2 .7 9 E + 0 6 1 18 TOO 4 .9 4 E + 0 6 3 .8 6 E + 0 6
120 1 0 0 .0 0 1 .8 4 E + 0 7 0 .0 0 E + 0 0 118 1 .58 6 .0 8 E + 0 6 4 .6 5 E + 0 6
118 0 .01 1 .1 3 E + 0 6 4 .7 9 E + 0 5 1 18 2 .51 7 .4 0 E + 0 6 5 .5 8 E + 0 6
118 0 .0 2 1 .3 6 E + 0 6 5 .6 8 E + 0 5 1 18 3 .9 8 9 .0 4 E + 0 6 6 .5 5 E + 0 6
118 0 .0 3 1 .5 4 E + 0 6 7 .1 2 E + 0 5 1 18 6 .31 1 .1 1 E + 0 7 7 .3 8 E + 0 6
118 0 .0 4 1 .7 0 E + 0 6 8 .7 7 E + 0 5 118 1 0 .0 0 1 .3 9 E + 0 7 8 .4 5 E + 0 6
118 0 .0 6 1 .8 9 E + 0 6 1 .0 8 E + 0 6 118 1 5 .8 5 1.7 2 E + 0 7 8 .5 8 E + 0 6
118 0 .1 0 2 .1 7 E + 0 6 1 .2 9 E + 0 6 118 2 5 .1 2 2 .1 7 E + 0 7 7 .7 9 E + 0 6
118 0 .1 6 2 .4 6 E + 0 6 1 .6 6 E + 0 6 1 18 3 9 .81 2 .7 2 E + 0 7 3 .7 7 E + 0 6
118 0 .2 5 2 .8 9 E + 0 6 2 .0 7 E + 0 6 1 18 6 3 .1 0 2 .91  E + 0 7 0 .0 0 E + 0 0
118 0 .4 0 3 .4 3 E + 0 6 2 .5 9 E + 0 6 1 18 1 0 0 .0 0 2 .1 0 E + 0 7 0 .0 0 E + 0 0
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16. Data of parallel plate for L2020F at frequency 1.0 rad/s,
strain rate varied from 0.01-100 ร"1
point per decade set at 7 and the gap size was 0.6 mm. (Figures 3.12,3.18

T em p era tu re
( ° C )

0)
(rad /s)

G (dynes/cm 2) G (d y n es/cm 2)
N o .  1 N o . 2 A verage N o .  1 N o . 2 A verage

2 3 0 1 O O E -02 6 .5 1 E + 0 2 1 .0 6 E + 0 4 5 .6 1 E + 0 3 6 .8 2 E + 0 2 6 .1 5 E + 0 3 3 .4 2 E + 0 3
2 3 0 1 .3 9 E - 0 2 9 .3 6 E + 0 3 3 .2 1 E + 0 4 2 .0 7 E + 0 4 3 .1 2 E + 0 3 6 .3 3 E + 0 3 4 .7 .3 E + 0 3
2 3 0 1 .9 3 E - 0 2 3 .0 1 E + 0 4 4 .4 2 E + 0 4 3 .7 2 E + 0 4 4 .9 8 E + 0 3 4 .5 9 E + 0 3 4 .7 9 E + 0 3
2 3 0 2 .6 8 E - 0 2 4 .1 7 E + 0 4 5 .1 2 E + 0 4 4 .6 5 E + 0 4 4 .5 5 E + 0 3 3 .9 2 E + 0 3 4 .2 .3 E + 0 3
2 3 0 3 .7 3 E - 0 2 5 .0 3 E + 0 4 5 .6 3 E + 0 4 5 .3 3 E + 0 4 4 .1 3 E + 0 3 2 .6 1 E + 0 3 3 .3 7 E + 0 3
2 3 0 5 .1 8 E - 0 2 5 .6 4 E + 0 4 5 .9 5 E + 0 4 5 .7 9 E + 0 4 3 .3 9 E + 0 3 2 .5 1 E + 0 3 2 .9 5 E + 0 3
2 3 0 7 .2 0 E - 0 2 6 .1 0 E + 0 4 6 .1 3 E + 0 4 6 .1 2 E + 0 4 3 .0 2 E + 0 3 2 .4 3 E + 0 3 2 .7 3 E + 0 3
2 3 0 1 .0 0 E - 0 1 6 .4 4 E + 0 4 6 .2 9 E + 0 4 6 .3 7 E + 0 4 2 .8 1 E + 0 3 2 .1 1 E + 0 3 2 .4 6 E + 0 3
2 3 0 1 .3 9 E -0 1 6 .7 5 E + 0 4 6 .4 0 E + 0 4 6 .5 7 E + 0 4 2 .7 2 E + 0 3 2 .5 4 E + 0 3 2 .6 3 E + 0 3
2 3 0 1 .9 3 E -0 1 6 .9 5 E + 0 4 6 .5 3 E + 0 4 6 .7 4 E + 0 4 2 .8 9 E + 0 3 3 .2 7 E + 0 3 3 .0 8 E + 0 3
2 3 0 2 .6 8 E - 0 1 7 .1 4 E + 0 4 6 .6 3 E + 0 4 6 .8 8 E + 0 4 3 .1 3 E + 0 3 5 .0 4 E + 0 3 4 .0 9 E + 0 3
2 3 0 3 .7 3 E - 0 1 7 .2 7 E + 0 4 6 .7 4 E + 0 4 7 .0 0 E + 0 4 3 .7 6 E + 0 3 7 .0 0 E + 0 3 5 ..3 8 E + 0 3
2 3 0 5 .1 8 E - 0 1 7 .4 1 E + 0 4 6 .9 0 E + 0 4 7 .1 6 E + 0 4 4 .8 1 E + 0 3 9 .8 8 E + 0 3 7 .3 4 E + 0 3
2 3 0 7 .2 0 E - 0 1 7 .5 4 E + 0 4 7 .1 5 E + 0 4 7 .3 4 E + 0 4 6 .1 3 E + 0 3 1 .3 7 E + 0 4 9 .9 3 E + 0 3
2 3 0 I .0 0 E + 0 0 7 .6 7 E + 0 4 7 .4 8 E + 0 4 7 .5 7 E + 0 4 7 .9 4 E + 0 3 1 .9 4 E + 0 4 1 .3 7 E + 0 4
2 3 0 I .3 9 E + 0 0 7 .8 2 E + 0 4 7 .9 5 E + 0 4 7 .8 8 E + 0 4 1 .0 3 E + 0 4 2 .7 3 E + 0 4 1 .8 8 E + 0 4
2 3 0 1 .9 3 E + 0 0 7 .9 9 E + 0 4 8 .6 7 E + 0 4 8 .3 3 E + 0 4 1 .3 2 E + 0 4 3 .7 5 E + 0 4 2 .5 4 E + 0 4
2 3 0 2 .6 8 E + 0 0 8 .2 1 E + 0 4 9 .7 0 E + 0 4 8 .9 5 E + 0 4 1 .7 1 E + 0 4 5 .1 2 E + 0 4 3 .4 2 E + 0 4
2 3 0 3 .7 .7 E + 0 0 8 .4 8 E + 0 4 1 .1 2 E + 0 5 9 .8 3 E + 0 4 2 .2 1 E + 0 4 6 .8 3 E + 0 4 4 . 5 2 E + 0 4
2 3 0 5 .1 8 E + 0 0 8 .8 4 E + 0 4 1 .3 2 E + 0 5 1 .1 0 E + 0 5 2 .8 4 E + 0 4 8 .9 6 E + 0 4 5 .9 0 E + 0 4
2 3 0 7 .2 0 E + 0 0 9 .3 1 E + 0 4 1 .6 2 E + 0 5 1 .2 7 E + 0 5 3 .6 4 E + 0 4 1 .1 6 E + 0 5 7 .6 3 E + 0 4
210 1 .O O E -02 7 .2 6 E + 0 4 7 .4 7 E + 0 4 7 .3 6 E + 0 4 6 .5 0 E + 0 3 7 .5 9 E + 0 3 7 .0 4 E + 0 3
210 1 .3 9 E - 0 2 8 .4 2 E + 0 4 8 .2 6 E + 0 4 8 .3 4 E + 0 4 5 .2 7 E + 0 3 5 .5 3 E + 0 3 5 .4 0 E + 0 3
210 1 .9 3 E - 0 2 9 .2 9 E + 0 4 8 .7 7 E + 0 4 9 .0 3 E + 0 4 4 .6 5 E + 0 3 4 .6 4 E + 0 3 4 .6 4 E + 0 3
210 2 .6 8 E - 0 2 9 .9 5 E + 0 4 9 .1 4 E + 0 4 9 .5 5 E + 0 4 4 .2 5 E + 0 3 3 .7 8 E + 0 3 4 .0 1 E + 0 3
210 3 .7 3 E - 0 2 1 0 4 E + 0 5 9 .4 4 E + 0 4 9 .9 2 E + 0 4 3 .7 2 E + 0 3 4 .4 2 E + 0 3 4 .0 7 E + 0 3
210 5 .1 8 E - 0 2 1 .0 8 E + 0 5 9 .2 5 E + 0 4 1 .0 0 E + 0 5 3 .3 8 E + 0 3 1 .8 0 E + 0 3 2 .5 9 E + 0 3
210 7 .2 0 E - 0 2 1 .1 0 E + 0 5 9 .2 2 E + 0 4 1 .0 1 E + 0 5 3 .0 7 E + 0 3 1 .4 3 E + 0 3 2 .2 5 E + 0 3
210 I .0 0 E - 0 1 1 .1 2 E + 0 5 9 .2 3 E + 0 4 1 .0 2 E + 0 5 3 .1 1 E + 0 3 1 .1 6 E + 0 3 2 . I 3 E + 0 3
210 1 .3 9 E -0 1 1 .1 4 E + 0 5 9 .2 9 E + 0 4 1 .0 3 E + 0 5 3 .3 4 E + 0 3 1 .4 0 E + 0 3 2 ..3 7 E + 0 3
210 1 .9 3 E -0 1 1 .1 5 E + 0 5 9 .2 7 E + 0 4 1 .0 4 E + 0 5 3 .8 0 E + 0 3 3 . 1 2 E + 0 .7 3 .4 6 E + 0 3
210 2 .6 8 E - 0 1 1 .1 6 E + 0 5 9 .4 2 E + 0 4 1 .0 5 E + 0 5 4 .3 9 E + 0 3 4 .3 1 E + 0 3 4 .3 5 E + 0 3
210 3 .7 3 E - 0 1 1 .1 8 E + 0 5 9 .4 8 E + 0 4 1 .0 6 E + 0 5 5 .3 0 E + 0 3 5 .9 8 E + 0 3 5 .6 4 E + 0 3
210 5 .1 8 E - 0 1 1 .1 9 E + 0 5 9 .6 4 E + 0 4 1 .0 8 E + 0 5 6 .3 0 E + 0 3 8 .7 7 E + 0 3 7 .5 4 E + 0 3
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T em p era tu re
(°C )

CO
(rad /s)

G (dynes/cm 2) G (d y n es/cm 2)
N o . 1 N o .2 A verage N o . l N o . 2 A verage

2 1 0 1 OOE+OO 1 .2 1 E + 0 5 1 .0 2 E + 0 5 1 .1 2 E + 0 5 9 .9 8 E + 0 3 1 .7 8 E + 0 4 1 .3 9 E + 0 4
2 1 0 I .3 9 E + 0 0 1 .2 3 E + 0 5 1 .0 7 E + 0 5 1 15 E + 05 1 .2 7 E + 0 4 2 .4 7 E + 0 4 1 .8 7 E + 0 4
2 1 0 1 9 3 E + 0 0 1 .2 5 E + 0 5 1 .1 4 E + 0 5 1 .1 9 E + 0 5 1 .6 2 E + 0 4 3 .3 6 E + 0 4 2 .4 9 E + 0 4
2 1 0 2 .6 8 E + 0 0 1 .2 5 E + 0 5 1 .2 3 E + 0 5 1 .2 4 E + 0 5 2 .0 5 E + 0 4 4 .5 4 E + 0 4 3 .2 9 E + 0 4
2 1 0 3 .7 3 E + 0 0 1 .2 8 E + 0 5 1 .3 7 E + 0 5 1 .3 2 E + 0 5 2 .6 0 E + 0 4 5 .9 8 E + 0 4 4 .2 9 E + 0 4
2 1 0 5 .1 8 E + 0 0 1 .3 2 E + 0 5 1 .5 6 E + 0 5 1 4 4 E + 0 5 3 .3 1 E + 0 4 7 .7 7 E + 0 4 5 .5 4 E + 0 4
2 1 0 7 .2 0 E + 0 0 1 .3 7 E + 0 5 1 .8 2 E + 0 5 1 6 0 E + 0 5 4 .1 8 E + 0 4 9 .9 3 E + 0 4 7 .0 6 E + 0 4
190 1 .0 0 E -0 2 1 .1 5 E + 0 5 9 .3 5 E + 0 4 1.0 4 E + 0 5 6 .4 4 E + 0 3 1 .4 6 E + 0 3 3 .9 5 E + 0 3
190 1 .3 9 E -0 2 1 .2 3 E + 0 5 9 .2 5 E + 0 4 1 .0 8 E + 0 5 5 .7 0 E + 0 3 2 .1 6 E + 0 3 3 .9 3 E + 0 3
190 1 .9 3 E -0 2 1 .2 9 E + 0 5 9 .4 1 E + 0 4 1 .1 2 E + 0 5 5 .1 4 E + 0 3 1 .8 3 E + 0 3 3 .4 9 E + 0 3
190 2 .6 8 E -0 2 1 .3 3 E + 0 5 9 .4 4 E + 0 4 1 .1 4 E + 0 5 4 .7 1 E + 0 3 5 .9 7 E + 0 2 2 .6 5 E + 0 3
190 3 .7 3 E -0 2 1 .3 6 E + 0 5 9 .4 7 E + 0 4 1 .1 6 E + 0 5 4 .4 5 E + 0 3 0 .OOE+OO 2 .2 3 E + 0 3
190 5 .1 8 E -0 2 1 .3 9 E + 0 5 9 .5 1 E + 0 4 1 .1 7 E + 0 5 4 .2 3 E + 0 3 2 .0 7 E + 0 2 2 .2 2 E + 0 3
190 7 .2 0 E -0 2 1 .4 1 E + 0 5 9 .6 1 E + 0 4 1 .1 8 E + 0 5 4 .2 0 E + 0 3 4 .4 1 E + 0 2 2 .3 2 E + 0 3
190 1 .0 0 E -0 1 1 .4 3 E + 0 5 9 .6 6 E + 0 4 1 .2 0 E + 0 5 4 .4 1 E + 0 3 1 .0 3 E + 0 3 2 .7 2 E + 0 3
190 1 .3 9 E -0 1 1 .4 4 E + 0 5 9 .7 1 E + 0 4 1 .2 1 E + 0 5 4 .7 3 E + 0 3 1 .2 7 E + 0 3 3 .0 0 E + 0 3
190 1 .9 3 E -0 1 1 .4 5 E + 0 5 9 .8 7 E + 0 4 1 .2 2 E + 0 5 5 .1 0 E + 0 3 1 .8 9 E + 0 3 3 .5 0 E + 0 3
190 2 .6 8 E -0 1 1 .4 6 E + 0 5 9 .8 7 E + 0 4 1 .2 2 E + 0 5 5 .9 8 E + 0 3 3 .5 6 E + 0 3 4 .7 7 E + 0 3
190 3 .7 3 E -0 1 1 .4 7 E + 0 5 1 .0 0 E + 0 5 1 .2 4 E + 0 5 7 .0 0 E + 0 3 5 .6 9 E + 0 3 6 .3 4 E + 0 3
190 5 .1 8 E -0 1 1 .4 8 E + 0 5 1 .0 2 E + 0 5 1 .2 5 E + 0 5 8 .5 1 E + 0 3 8 .3 8 E + 0 3 8 .4 5 E + 0 3
190 7 .2 0 E -0 1 1 .5 0 E + 0 5 1 .0 4 E + 0 5 1 .2 7 E + 0 5 1 .0 6 E + 0 4 1 .2 4 E + 0 4 1 .1 5 E + 0 4
190 1 .OOE+OO 1 .5 1 E + 0 5 1.0 8 E + 0 5 1 .3 0 E + 0 5 1 .3 1 E + 0 4 1 .8 0 E + 0 4 1 .5 6 E + 0 4
190 I .3 9 E + 0 0 1 .5 3 E + 0 5 1 .1 3 E + 0 5 1 .3 3 E + 0 5 1 .6 5 E + 0 4 2 .5 1 E + 0 4 2 .0 8 E + 0 4
190 I .9 3 E + 0 0 1 .5 5 E + 0 5 1 .2 1 E + 0 5 1 .3 8 E + 0 5 2 .0 8 E + 0 4 3 .4 3 E + 0 4 2 .7 5 E + 0 4
190 2 .6 8 E + 0 0 1 .5 8 E + 0 5 1 .3 2 E + 0 5 1 .4 5 E + 0 5 2 .6 2 E + 0 4 4 .5 7 E + 0 4 3 .5 9 E + 0 4
190 3 .7 3 E + 0 0 1 .6 2 E + 0 5 1 .4 7 E + 0 5 1 .5 5 E + 0 5 3 .3 0 E + 0 4 5 .9 7 E + 0 4 4 .6 3 E + 0 4
190 5 .1 8 E + 0 0 1 .6 7 E + 0 5 1 .6 8 E + 0 5 1 .6 8 E + 0 5 4 .1 4 E + 0 4 7 .7 0 E + 0 4 5 .9 2 E + 0 4
190 7 .2 0 E + 0 0 1 .7 4 E + 0 5 1 .9 5 E + 0 5 1 .8 5 E + 0 5 5 .1 6 E + 0 4 9 .7 0 E + 0 4 7 .4 3 E + 0 4
170 1 .0 0 E -0 2 1 .4 1 E + 0 5 8 .9 1 E + 0 4 1 .1 5 E + 0 5 5 .1 9 E + 0 3 7 .6 0 E + 0 3 6 .4 0 E + 0 3
170 1 .3 9 E -0 2 1 .4 6 E + 0 5 8 .7 5 E + 0 4 1 .1 7 E + 0 5 4 .9 9 E + 0 3 2 .5 2 E + 0 4 1 .5 1 E + 0 4
170 1 .9 3 E -0 2 1 .5 0 E + 0 5 8 .3 7 E + 0 4 1 .1 7 E + 0 5 4 .4 8 E + 0 3 2 .3 1 E + 0 3 3 .4 0 E + 0 3
170 2 .6 8 E -0 2 1 .5 3 E + 0 5 8 .2 9 E + 0 4 1 .1 8 E + 0 5 4 .1 9 E + 0 3 0 .OOE+OO 2 .1 0 E + 0 3
170 3 .7 3 E -0 2 1 .2 3 E + 0 5 7 .7 4 E + 0 4 1 .0 0 E + 0 5 2 .6 6 E + 0 3 6 .7 7 E + 0 3 4 .7 1 E + 0 3
170 5 .1 8 E -0 2 1 .2 4 E + 0 5 8 .6 6 E + 0 4 1 .0 5 E + 0 5 1 .5 8 E + 0 3 1 .6 9 E + 0 3 1 .6 3 E + 0 3
170 7 .2 0 E -0 2 1 .2 5 E + 0 5 8 .1 8 E + 0 4 1 .0 3 E + 0 5 1 .3 7 E + 0 3 2 .1 2 E + 0 3 1 .7 5 E + 0 3
170 1 .0 0 E -0 1 1 .2 6 E + 0 5 9 .0 3 E + 0 4 1 .0 8 E + 0 5 1 .3 3 E + 0 3 1 .0 4 E + 0 4 5 .8 4 E + 0 3
170 1 .3 9 E -0 1 1 .2 6 E + 0 5 8 .2 6 E + 0 4 1 .0 4 E + 0 5 1 .5 4 E + 0 3 6 .2 4 E + 0 3 3 .8 9 E + 0 3
170 1 .9 3 E -0 1 1 .2 7 E + 0 5 8 .3 9 E + 0 4 1 .0 6 E + 0 5 1 .9 2 E + 0 3 7 .5 3 E + 0 2 1 .3 4 E + 0 3
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T em p era tu re
(°C )

CO
(rad /s)

G  (dynes/cm 2) G (d y n es/cm 2)
N o .l N o .2 A verage N o .l N o.2 A verage

1 7 0 3 .7 3 E - 0 1 1 .2 9 E + 0 5 8 .3 5 E + 0 4 1 .0 6 E + 0 5 3 .7 7 E + 0 3 8 .2 2 E + 0 3 6 .0 0 E + 0 3
1 7 » 5 .1 8 E - 0 1 1 .3 0 E + 0 5 8 .6 3 E + 0 4 1 .0 8 E + 0 5 5 .3 1 E + 0 3 1 .0 7 E + 0 4 8 .0 2 E + 0 3
1 7 0 7 .2 0 E - 0 1 1 .3 1 E + 0 5 8 .9 2 E + 0 4 1 .1 0 E + 0 5 7 .4 1 E + 0 3 1 .5 0 E + 0 4 1 .1 2 E + 0 4
1 7 0 1 .OOE+OO 1 .3 3 E + 0 5 9 .2 6 E + 0 4 1 .1 3 E + 0 5 1 .0 0 E + 0 4 1 .9 4 E + 0 4 1 .4 7 E + 0 4
1 7 0 1 .3 9 E + 0 0 1 .3 5 E + 0 5 9 .7 5 E + 0 4 1 .1 6 E + 0 5 1 .3 4 E + 0 4 2 .6 1 E + 0 4 1 .9 7 E + 0 4
1 7 0 1 9 3 E + 0 0 1 .3 7 E + 0 5 1 .0 4 E + 0 5 1 .2 1 E + 0 5 1 .7 6 E + 0 4 3 .4 2 E + 0 4 2 .5 9 E + 0 4
1 7 0 2 .6 8 E + 0 0 1 .4 1 E + 0 5 1 .1 3 E + 0 5 1 .2 7 E + 0 5 2 .2 9 E + 0 4 4 .4 5 E + 0 4 3 .3 7 E + 0 4
1 7 0 3 .7 3 E + 0 0 1 .4 5 E + 0 5 1 .2 6 E + 0 5 1 .3 5 E + 0 5 2 .9 5 E + 0 4 5 .7 1 E + 0 4 4 .3 3 E + 0 4
1 7 0 5 .1 8 E + 0 0 1 .5 1 E + 0 5 1 .4 4 E + 0 5 1 .4 7 E + 0 5 3 .7 7 E + 0 4 7 .1 4 E + 0 4 5 .4 6 E + 0 4
1 7 0 7 .2 0 E + 0 0 1 .5 8 E + 0 5 1 .6 9 E + 0 5 1 .6 4 E + 0 5 4 .7 6 E + 0 4 8 .9 3 E + 0 4 6 .8 5 E + 0 4
1 5 0 1 .0 0 E - 0 2 1 .2 2 E + 0 5 5 .1 5 E + 0 4 8 .6 7 E + 0 4 3 .3 1 E + 0 3 5 .4 4 E + 0 3 4 .3 8 E + 0 3
1 5 0 1 .3 9 E - 0 2 1 .2 4 E + 0 5 5 .3 5 E + 0 4 8 .9 0 E + 0 4 3 .0 7 E + 0 3 0 . OOE+OO 1 .5 4 E + 0 3
1 5 0 1 .9 3 E - 0 2 1 .0 7 E + 0 5 6 .0 0 E + 0 4 8 .3 3 E + 0 4 8 .3 8 E + 0 2 1 .0 0 E + 0 4 5 .4 3 E + 0 3
1 5 0 2 .6 8 E - 0 2 1 .0 6 E + 0 5 4 .7 7 E + 0 4 7 .6 8 E + 0 4 0 .0 0 E + 0 0 0 . OOE+OO 0 . OOE+OO
1 5 0 3 .7 3 E - 0 2 1 .0 6 E + 0 5 5 .4 7 E + 0 4 8 .0 6 E + 0 4 0 . 0 0 E + 0 0 0 .OOE+OO 0 . OOE+OO
1 5 0 5 .1 8 E - 0 2 1 .0 7 E + 0 5 5 .6 3 E + 0 4 8 .1 6 E + 0 4 0 . 0 0 E + 0 0 1 .2 8 E + 0 3 6 .4 0 E + 0 2
1 5 0 7 .2 0 E - 0 2 1 .0 7 E + 0 5 5 .3 3 E + 0 4 8 .0 4 E + 0 4 0 .0 0 E + 0 0 0 . OOE+OO 0 . OOE+OO
1 5 0 1 .0 0 E - 0 1 1 .0 8 E + 0 5 5 .5 2 E + 0 4 8 .1 5 E + 0 4 0 . 0 0 E + 0 0 0 . OOE+OO 0 . OOE+OO
1 5 0 1 .3 9 E - 0 1 1 .0 8 E + 0 5 4 .9 9 E + 0 4 7 .9 2 E + 0 4 0 . OOE+OO 1 .2 1 E + 0 3 6 .0 7 E + 0 2
1 5 0 1 .9 3 E - 0 1 1 .0 9 E + 0 5 5 .1 4 E + 0 4 8 .0 2 E + 0 4 0 . OOE+OO 4 .1 7 E + 0 3 2 .0 9 E + 0 3
1 5 0 2 .6 8 E - 0 1 1 .1 0 E + 0 5 5 .1 7 E + 0 4 8 .0 7 E + 0 4 0 . OOE+OO 3 .7 8 E + 0 3 1 .8 9 E + 0 3
1 5 0 3 .7 3 E - 0 1 1 .1 1 E + 0 5 5 .2 5 E + 0 4 8 .1 5 E + 0 4 8 .4 1 E + 0 2 6 .2 0 E + 0 3 3 .5 2 E + 0 3
1 5 0 5 .1 8 E - 0 1 1 .1 2 E + 0 5 5 .4 7 E + 0 4 8 .3 2 E + 0 4 2 .4 6 E + 0 3 7 .1 3 E + 0 3 4 .7 9 E + 0 3
1 5 0 7 .2 0 E - 0 1 1 .1 3 E + 0 5 5 .6 4 E + 0 4 8 .4 8 E + 0 4 4 .6 5 E + 0 3 1 .1 3 E + 0 4 7 .9 7 E + 0 3
1 5 0 1.0 0 E + 0 0 1 .1 5 E + 0 5 5 .8 8 E + 0 4 8 .6 9 E + 0 4 7 .3 3 E + 0 3 1 .5 4 E + 0 4 1 .1 4 E + 0 4
1 5 0 I .3 9 E + 0 0 1 .1 7 E + 0 5 6 .2 3 E + 0 4 8 .9 9 E + 0 4 1 .1 0 E + 0 4 2 .0 4 E + 0 4 1 .5 7 E + 0 4
1 5 0 1 .9 3 E + 0 0 1 .2 1 E + 0 5 6 .8 8 E + 0 4 9 .4 7 E + 0 4 1 .5 5 E + 0 4 2 .5 9 E + 0 4 2 .0 7 E + 0 4
1 5 0 2 .6 8 E + 0 0 1 .2 5 E + 0 5 7 .5 7 E + 0 4 1 .0 0 E + 0 5 2 .1 0 E + 0 4 3 .3 4 E + 0 4 2 .7 2 E + 0 4
1 5 0 3 .7 3 E + 0 0 1 .3 0 E + 0 5 8 .5 9 E + 0 4 1 .0 8 E + 0 5 2 .7 8 E + 0 4 4 .0 8 E + 0 4 3 .4 3 E + 0 4
1 5 0 5 .1 8 E + 0 0 1 .3 7 E + 0 5 9 .7 5 E + 0 4 1 .1 7 E + 0 5 3 .6 2 E + 0 4 5 .1 9 E + 0 4 4 .4 0 E + 0 4
1 5 0 7 .2 0 E + 0 0 1 .4 6 E + 0 5 1 .1 4 E + 0 5 1 .3 0 E + 0 5 4 .6 1 E + 0 4 6 .5 2 E + 0 4 5 .5 6 E + 0 4



17. Data of parallel plate for M3204RU at frequency 1.0 rad/s,
strain rate varied from 0.01-100 ร'1
point per decade set at 7 and the gap size was 0.6 mm. (Figures 3.13,3.19)

Temperature
(°C)

(0
( rad/s)

๔
(dynes/cm2)

๙
(dynes/em2

Temperature
(°C)

f!)
(rad/s)

G
(dynes/cm2)

G"
(dynes/cm2)

230 0.02 1 09E+05 7.89E+03 210 6.31 1.93E+05 1.83E+04
230 0.03 1 20E+05 6.21E+03 210 10.00 1.98E+05 2.48E+04
230 0.04 1 27E+05 4.79E+03 210 15.85 2.05E+05 3.34E+04
230 0.06 1.33E+05 3.71E+03 210 25.12 2.I4E+05 4.47E+04
230 0.10 1.36E+05 3.03E+03 210 39.81 2.27E+05 5.93E+04
230 0.16 1.39E+05 2.53E+03 210 63.10 2.45E+05 7.77E+04
230 0.25 I.41E+05 2.38E+03 210 100.00 2.71 E+05 1.01 E+05
230 0.40 1 43E+05 2.65E+03 190 0.01 1.61 E+05 5.58E+03
230 0.63 1.44E+05 3.39E+03 190 0.02 1.67E+05 3.75E+03
230 1.00 1.46E+05 4.36E+03 190 0.03 1.71 E+05 2.46E+03
2.30 1.58 1.48E+05 5.89E+03 190 0.04 1 74E+05 1.78E+03
230 2.51 1.50E+05 8.21E+03 190 0.06 1.77E+05 1.58E+03
230 3.98 1.52E+05 1.15E+04 190 0.10 1.79E+05 1.41E+03
230 6.31 1.55E+05 1.60E+04 190 0.16 1.81 E+05 1.51E+03
230 10.00 1.60E+05 2.23E+04 190 0.25 1.82 E+05 1.96E+03
230 15.85 1.66E+05 3.08E+04 190 0.40 1.84 E+05 2.76E+03
230 25.12 1.74E+05 4.22E+04 190 0.63 1.86E+05 3.69E+03
230 39.81 1.86E+05 5.70E+04 190 1.00 1.88E+05 5.09E+03
230 63.10 2.03E+05 7.62E+04 190 1.58 1.90E+05 7.19E+03
230 100.00 2.27E+05 1.01 E+05 190 2.51 1.93E+05 1.00E+04
210 0.01 1.47E+05 8.28E+03 190 3.98 1.96E+05 1.39E+04
210 0.02 1.53E+05 6.39E+03 190 6.31 2.01 E+05 1.90E+04
210 0.03 1.61E+05 4.95E+03 190 10.00 2.06E+05 2.57E+04
210 0.04 1.66E+05 3.92E+03 190 15.85 2.14E+05 3.46E+04
210 0.06 1.70E+05 3.11E+03 190 25.12 2.25E+05 4.59E+04
210 0.10 1.73E+05 2.92E+03 190 39.81 2.39E+05 6.02E+04
210 0.16 1.75E+05 3.08E+03 190 63.10 2.59E+05 7.80E+04
210 0.25 1 .77E+05 2.97E+03 190 100.00 2.86E+05 9.98E+04
210 0.40 1 79E+05 3.63E+03 170 0.01 1.58E+05 1.50E+03
210 0.6.3 1.80E+05 4.43E+03 170 0.02 1.61 E+05 4.05E+02
210 1.00 1.82E+05 5.48E+03 170 0.03 1.64 E+05 O.OOE+OO
210 1.58 1.84E+05 7.36E+03 170 0.04 1.63E+05 0.00E+00
210 2.51 1.86E+05 9.87E+03 170 0.06 1.64 E+05 0.00E+00
210 3.98 1 89E+05 1.35E+04 170 0.10 1 66E+05 0.00E+00
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Temperature
(°C)

0)
( rad/s)

๙
(dynes/cm2)

Cl"
(dynes/em2

Temperature
(°C)

0)
(rad/s)

G
(dynes/cm2)

g "
(dynes/cm2)

170 0.16 1.67E+05 0.00E+00 130 0.03 1.34E+05 O.OOE+OO
170 0.25 1.69E+05 6.83E+02 130 0.04 1.36E+05 1.90E+02
170 0.40 1.71E+05 I.65E+03 130 0.06 1.37E+05 6.95E+02
170 0.63 1.72E+05 2.90E+03 130 0.10 1.39E+05 1.47E+03
170 1.00 1.75E+05 4.62E+03 130 0.16 1 40E+05 2.25E+03
170 1.58 1.77E+05 6.83E+03 130 0.25 1 42E+05 3.48E+03
170 2.51 1.81E+05 1 00E+O4 130 0.40 1.44E+05 5.00E+03
170 3.98 1.85E+05 1.39E+04 130 0.63 1.47E+05 6.83E+03
170 6.31 1.90E+05 1.92E+04 130 1.00 1.50E+05 9.21E+03
170 10.00 1.97E+05 2.61E+04 130 1.58 1.53E+05 1.24E+04
170 15.85 2.06E+05 3.49E+04 130 2.51 1.52E+05 1.63E+04
170 25.12 2.18E+05 4.61E+04 130 3.98 1.58E+05 2.14E+04
170 39.81 2.34E+05 5.98E+04 130 6.31 1.66E+05 2.80E+04
170 63.10 2.56E+05 7.66E+04 130 10.00 1.75E+05 3.61E+04
170 100.00 2.85E+05 9.69E+04 1.30 15.85 1.87E+05 4.59E+04
150 0.01 1.50E+05 2.16E+02 130 25.12 2.02E+05 5.78E+04
150 0.02 1.51E+05 O.OOE+OO 130 39.81 2.22E+05 7.18E+04
150 0.03 1.53E+05 0.00E+00 130 63.10 2.48E+05 8.78E+04
150 0.04 1.55E+05 0.00E+00 130 100.00 2.81E+05 I.06E+05
150 0.06 1.56E+05 O.OOE+OO 120 0.01 1 00E+06 2.31E+05
150 0.10 1.57E+05 4.58E+02 120 0.02 1.29E+06 2.68E+05
150 0.16 1.59E+05 1.15E+03 120 0.03 1.43E+06 3.17E+05
150 0.25 1.60E+05 2.17E+03 120 0.04 1.54E+06 3.75E+05
150 0.40 1.62E+05 3.39E+03 120 0.06 1.66E+06 4.41E+05
150 0.63 1.65E+05 4.96E+03 120 0.10 1.78E+06 5.16E+05
150 1.00 1.67E+05 7.03E+03 120 0.16 1.92E+06 6.03E+05
150 1.58 1.70E+05 9.75E+03 120 0.25 2.08E+06 6.97E+05
150 2.51 1.74E+05 1.33E+04 120 0.40 2.28E+06 7.96E+05
150 3.98 1.79E+05 1 79E+04 120 0.63 2.50E+06 9.00E+05
150 6.31 1.85E+05 2.39E+04 120 1.00 2.75E+06 1.01E+06
150 10.00 1.93E+05 3.15E+04 120 1.58 3.03E+06 1.10E+06
150 15.85 2.04E+05 4.10E+04 120 2.51 3.36E+06 1.20E+06
150 25.12 2.18E+05 5.28E+04 120 3.98 3.74E+06 1.28E+06
150 39.81 2.36E+05 6.69E+04 120 6.31 4.14E+06 1.34E+06
150 63.10 2.59E+05 8.37E+04 120 10.00 4.58E+06 1.39E+06
150 100.00 2.91E+05 1 03E+05 120 15.85 5.07E+06 1 40E+06
130 0.01 1.49E+05 1 25E+03 120 25.12 5.60E+06 1-34E+06
130 0.02 1.36E+05 1.17E+03 120 39.81 6.18E+06 1.15E+06
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T emperature 
(°C)

0)
( racl/s)

g '
(dynes/cm2)

Ci'
(dynes/cm2

Temperature
(°C)

0)
(rad/s)

g '
(dynes/cm2)

g "
(dynes/cm2)

120 6 .VIO 6.79E+06 7.30E+05 110 1.00 1 03E+07 3.16E+06
120 100.00 7.32E+06 O.OOE+OO 110 1.58 1.12E+07 3.29E+06
110 0.01 5.39E+06 9.47E+05 110 2.51 1.21E+07 3.52E+06
110 0.02 5.73E+06 1.05E+06 110 3.98 1.30E+07 3.49E+06
110 0.03 6.08E+06 1.24E+06 110 6.31 1.43E+07 3.47E+06
110 0.04 6.35E+06 1 40E+06 110 10.00 1.55E+07 3.18E+06
110 0.06 6.69E+06 1 63E+06 110 15.85 1.69E+07 2.60E+06
110 0.10 7.12E+06 1.86E+06 110 25.12 1.86E+07 1.50E+06
1 10 0.16 7.54E+06 2.02E+06 110 39 81 2.01E+07 O.OOE+OO
110 0.25 8.08E+06 2.33E+06 110 63.10 1.94E+07 O.OOE+OO
1 10 0.40 8.74E+06 2.64E+06 110 100.00 1.61E+07 O.OOE+OO
110 0.63 9.50E+06 2.92E+06
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18. Data of parallel plate for H5604F at frequency 1.0 rad/s,
strain rate varied from 0.01-100 ร’1
point per decade set at 7 and the gap size was 0.6 mm. (Figures 3.14, 3.20)

Temperature
(°C)

ft)
( rad/s)

g '
(dynes/cm2)

g "
(dynes/cm2)

Temperature
(°C)

(Ù

(rad/s)
g '

(dynes/cm2)
g "

(dynes/cm2)
190 0.02 1 60E+04 1.46E+04 170 6.31 3.60E+05 1.97E+05
190 0.03 2.14E+04 I.85E+04 170 10.00 4.30E+05 2 25E+05
190 0.04 2.82E+04 2.36E+04 170 15.85 5.10E+05 2.53E+05
190 0.06 3.62E+04 2.92 E+04 170 25.12 6.00E+05 2.80E+05
190 0.10 4.64 E+04 3.63E+04 170 39.81 7.01E+05 3.05E+05
190 0.16 5.97E+04 4.55E+04 170 63.10 8.13E+05 3.30E+05
190 0.25 7.57E+04 5.61E+04 170 100.00 9.41 E+05 3.55E+05
190 0.40 9.59E+04 6.91E+04 150 0.01 3.47E+04 2.07E+04
190 0.63 1.21 E+05 8.48E+04 150 0.02 3.61E+04 2.14E+04
190 1.00 1 51E+05 1.04 E+05 150 0.03 4.28E+04 2.37E+04
190 1.58 1 88E+05 I.25E+05 150 0.04 4.87E+04 2.73E+04
190 2.51 2.32E+05 I.49E+05 150 0.06 5.71E+04 3.23E+04
190 3.98 2.85E+05 I.76E+05 150 0.10 6.79E+04 3.96E+04
190 6.31 3.47E+05 2.05E+05 150 0.16 8.15E+04 4.80E+04
190 10.00 4.20E+05 2.36E+05 150 0.25 9.93E+04 5.84E+04
190 15.85 5.04 E+05 2.67E+05 150 0.40 1.21 E+05 7.15E+04
190 25.12 5.98E+05 2.98E+05 150 0.63 1.48E+05 8.71 E+04
190 39.81 7.05E+05 3.29E+05 150 1.00 1.79E+05 I.05E+05
190 63.10 8.25E+05 3.59E+05 150 1.58 2.17E+05 1.24E+05
190 100.00 9.63E+05 3.91E+05 150 2.51 2.61E+05 1 45E+05
170 0.01 2.46E+04 1.8 9 E+04 150 3.98 3.13E+05 1.68E+05
170 0.02 2.83E+04 2.03E+04 150 6.31 3.73E+05 1.92 E+05
170 0.03 3.38E+04 2.14E+04 150 10.00 4.41 E+05 2.17E+05
170 0.04 3.92E+04 2.55E+04 150 15.85 5.17E+05 2.40E+05
170 0.06 4.70E+04 3.05E+04 150 25.12 6.03E+05 2.63E+05
170 0.10 5.78E+04 3.70E+04 150 39.81 6.98E+05 2.84E+05
170 0.16 7.06E+04 4.55E+04 150 63.10 8.02E+05 3.03E+05
170 0.25 8.75E+04 5.59E+04 150 100.00 9.21 E+05 3.22E+05
170 0.40 1-09E+05 6.84 E+04 130 0.01 3.60E+04 1.78E+04
170 0.63 1.34E+05 8.39E+04 130 0.02 4.05E+04 1.94 E+04
170 1.00 1 65E+05 1-02E+05 130 0.03 4.41E+04 2.31 E+04
170 1.58 2.02E+05 1.22E+05 130 0.04 5.31E+04 2.88E+04
170 2.51 2.47E+05 1-45E+05 130 0.06 6.45E+04 3.4 5 E+04
170 3.98 2.99E+05 1.70E+05 130 0.10 7.89E+04 4.30E+04
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Temperature
(°C)

0)

(rad/s)
o'

(dvnes/cm2)
G

(dynes/cm2)
Temperature

(°C)

๓

(rad/s)
G

(dynes/cm2)
g "

(dynes/cm2)
130 0.16 9 58E+04 5.27E+04 126 0.03 4.57E+04 2.32E+04
130 0.25 1 16E+05 6.47E+04 126 0.04 5.36E+04 2.84E+04
130 0.40 1.41E+05 7.85E+04 126 0.06 6.52E+04 3.48E+04
130 0.63 1.70E+05 9.45E+04 126 0.10 8.09E+04 4.27E+04
130 1.00 2.04E+05 1 I2E+05 126 0.16 9.93E+04 5.30E+04
130 1.58 2.45E+05 1.31 E+05 126 0.25 1.21 E+05 6.52E+04
130 2.51 2.91 E+05 1.51 E+05 126 0.40 1.47E+05 7.95E+04
130 3.98 3.45E+05 1.72E+05 126 0.63 1.78E+05 9.55E+04
130 6.31 4.06E+05 1.93E+05 126 1.00 2.14E+05 1.1.3 E+05
130 ]().()() 4.75E+05 2 I4E+05 126 1.58 2.55E+05 I.33E+05
130 15.85 5.52E+05 2.3 3 E+05 126 2.51 3.04 E+05 1.52E+05
130 25.12 6.37E+05 2.51 E+05 126 3.98 3.59E+05 1.74E+05
130 39.81 7.29E+05 2 65E+05 126 6.31 4.22E+05 1.95E+05
130 63.10 8.29E+05 2.78E+05 126 10.00 4.93E+05 2.16E+05
130 100.00 9.42E+05 2.90E+05 126 15.85 5.72E+05 2.35E+05
128 0.01 3.26E+04 1-42E+04 126 25.12 6.58E+05 2.52E+05
128 0.02 3.77E+04 1.75E+04 126 39.81 7.53E+05 2.65E+05
128 0.03 4.18E+04 2.19E+04 126 63.10 8.53E+05 2.73E+05
128 0.04 5.04E+04 2.63E+04 126 100.00 9.66E+05 2.78E+05
128 0.06 6.06E+04 3.19E+04 125 0.01 1.06E+07 1.64E+06
128 0.10 7.42E+04 3.94E+04 125 0.02 1.15E+07 1.90E+06
128 0.16 9.18E+04 4.83E+04 125 0.03 1.22E+07 I.91E+06
128 0.25 1.13E+05 5.92E+04 125 0.04 1.30E+07 2.13E+06
128 0.40 1.39E+05 7.21E+04 125 0.06 1.32E+07 2.91E+06
128 0.63 1 69E+05 8.70E+04 125 0.10 1.40E+07 3.85E+06
128 1.00 2.04E+05 1 03E+05 125 0.16 1.51E+07 4.44E+06
128 1.58 2.45E+05 1.21 E+05 125 0.25 1 63E+07 5.04E+06
128 2.51 2.92 E+05 I.39E+05 125 0.40 1.77E+07 5.83E+06
128 3.98 3.46E+05 1.58E+05 125 0.6.3 1.93E+07 6.61 E+06
128 6.31 4.08E+05 I.77E+05 125 1.00 2.12E+07 7.36E+06
128 10.00 4.77E+05 1.94 E+05 125 1.58 2.35E+07 8.19E+06
128 15.85 5.53E+05 2.09E+05 125 2.51 2.59E+07 8.88E+06
128 25.12 6.36E+05 2.21 E+05 125 .3.98 2.88E+07 8.98E+06
128 39.81 7.24E+05 2.30E+05 125 6.31 3.20E+07 8.72E+06
128 63.10 8.17E+05 2.36E+05 125 10.00 3.55E+07 7.98E+06
128 100.00 9.22E+05 2.41 E+05 125 15.85 3.95E+07 5.3 5 E+06
126 0.01 3.43E+04 1 62E+04 125 25.12 4.22E+07 1.68E+06
126 0.02 3.89E+04 1.91E+04 125 39.81 4.43E+07 0.00E+00
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T em p era tu re
(°C )

(0
( rad /s)

G

(dynes/cm 2)
G -

( dynes/cm 2)
T em p era tu re

(°C )
(0

(rad /s)
G

(dy n es/cm 2)
g "

(dy n es/cm 2)
125 63 .10 4 .09E + 07 0 .00E + 00 124 1.00 I.8 6 E + 0 7 7 .13E + 06
125 100.00 2 .58E + 07 0 .00E + 00 124 1 58 2 .0 3 E + 0 7 7 .87E + 06
124 0.01 3 .74E + 06 1.19E+06 124 2.51 2 .3 5 E + 0 7 8 .70E + 06
124 0.02 7 .07E + 06 1.52E+06 124 3.98 2 .6 4 E + 0 7 8 .60E + 06
124 0.03 8 .63E + 06 1 64E +06 124 6.31 2 .9 9 E + 0 7 9.04E + 06
124 0.04 9.81E + 06 2 .29E + 06 124 10.00 3 .36E + 07 8.51E + 06
124 0 .06 I.0 7 E + 0 7 2 .94E + 06 124 15.85 3 .73E + 07 6 .24E + 06
124 0 .1 0 1.16E+07 3 .42E + 06 124 25 .12 4 .0 9 E + 0 7 2 .08E + 06
124 0 .16 1 26E +07 4 .15E + 06 124 39.81 4 .5 9 E + 0 7 O.OOE+OO
124 0.25 1.37E+07 4 .76E + 06 124 63 .10 4 .2 1 E + 0 7 O.OOE+OO
124 0.40 1.51E+07 5 .63E + 06 124 100.00 2 .6 3 E + 0 7 O.OOE+OO
124 0.63 1.67E +07 6 .43E + 06
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19. Data of parallel plate for H5690S at frequency 1.0 rad/s,
strain rate varied from 0.01-100 ร'1
point per decade set at 7 and the gap size was 0.6 mm. (Figures 3.15,3.21)

T em p era tu re
( ° C )

0)
(rad /s)

G (dynes/cm 2) G (d y n es/cm 2)
N o .  1 N o . 2 A verage N o .  1 N o . 2 A verage

2 3 0 1 .0 0 E - 0 2 3 .1 1 E + 0 4 9 .8 5 E + 0 3 2 .0 5 E + 0 4 9 .3 2 E + 0 3 1 .1 6 E + 0 4 1 .0 5 E + 0 4
2 3 0 1 .3 9 E - 0 2 5 .3 2 E + 0 4 2 .4 8 E + 0 4 3 .9 0 E + 0 4 1 .0 5 E + 0 4 1 .0 2 E + 0 4 1 .0 3 E + 0 4
2 3 0 1 .9 3 E - 0 2 7 .0 6 E + 0 4 3 .3 6 E + 0 4 5 .2 1 E + 0 4 1 .0 3 E + 0 4 1 .0 1 E + 0 4 1 .0 2 E + 0 4
2 3 0 2 .6 8 E - 0 2 8 .8 9 E + 0 4 3 .4 4 E + 0 4 6 .1 6 E + 0 4 1 .0 3 E + 0 4 1 .3 8 E + 0 4 I .2 1 E + 0 4
2 3 0 3 .7 3 E - 0 2 9 .8 3 E + 0 4 4 .5 3 E + 0 4 7 .1 8 E + 0 4 9 .7 8 E + 0 3 1 .0 4 E + 0 4 1 .0 1 E + 0 4
2 3 0 5 .1 8 E - 0 2 1 .0 5 E + 0 5 4 .8 9 E + 0 4 7 .7 2 E + 0 4 9 .5 5 E + 0 3 1 .2 1 E + 0 4 1 .0 8 E + 0 4
2 3 0 7 .2 0 E - 0 2 1 .0 9 E + 0 5 5 .2 9 E + 0 4 8 . 1 1 E + 0 4 9 .3 1 E + 0 3 1 .3 8 E + 0 4 1 .1 6 E + 0 4
2 3 0 1 .0 0 E -0 1 1 .1 3 E + 0 5 5 .4 3 E + 0 4 8 .3 6 E + 0 4 9 .4 3 E + 0 3 1 .8 8 E + 0 4 1 .4 1 E + 0 4
2 3 0 1 .3 9 E -0 1 1 .1 6 E + 0 5 6 .3 2 E + 0 4 8 .9 5 E + 0 4 9 .8 6 E + 0 3 1 .6 1 E + 0 4 1 .3 0 E + 0 4
2 3 0 1 .9 3 E -0 1 1 .1 9 E + 0 5 6 .2 9 E + 0 4 9 .0 9 E + 0 4 1 .0 9 E + 0 4 2 .4 0 E + 0 4 1 .7 5 E + 0 4
2 3 0 2 . 6 8 E - 0 1 1 .2 1 E + 0 5 7 .2 5 E + 0 4 9 .6 7 E + 0 4 1 .2 5 E + 0 4 2 .0 7 E + 0 4 1 .6 6 E + 0 4
2 3 0 3 . 7 3 E - 0 1 1 .2 3 E + 0 5 6 .8 2 E + 0 4 9 .5 8 E + 0 4 1 .4 6 E + 0 4 2 .2 2 E + 0 4 1 .8 4 E + 0 4
2 3 0 5 .1 8 E - 0 1 1 .2 6 E + 0 5 7 .5 3 E + 0 4 1.0 0 E + 0 5 1 .7 5 E + 0 4 2 .4 6 E + 0 4 2 .1 0 E + 0 4
2 3 0 7 .2 0 E - 0 1 1 .2 8 E + 0 5 7 .9 9 E + 0 4 1 .0 4 E + 0 5 2 .1 1 E + 0 4 3 .6 7 E + 0 4 2 .8 9 E + 0 4
2 3 0 1 .0 0 E + 0 0 1 .3 2 E + 0 5 7 .9 3 E + 0 4 1 .0 6 E + 0 5 2 .5 7 E + 0 4 3 .8 5 E + 0 4 3 .2 1 E + 0 4
2 3 0 1 .3 9 E + 0 0 1 .3 6 E + 0 5 8 .4 1 E + 0 4 1 .1 0 E + 0 5 3 .1 4 E + 0 4 5 .0 4 E + 0 4 4 .0 9 E + 0 4
2 3 0 1 .9 3 E + 0 0 1 .4 2 E + 0 5 9 .2 6 E + 0 4 1 .1 7 E + 0 5 3 .8 6 E + 0 4 5 .4 5 E + 0 4 4 .6 6 E + 0 4
2 3 0 2 .6 8 E + 0 0 1 .4 8 E + 0 5 9 .7 0 E + 0 4 1 .2 2 E + 0 5 4 .7 7 E + 0 4 6 .5 6 E + 0 4 5 .6 6 E + 0 4
2 3 0 3 .7 3 E + 0 0 1 .5 6 E + 0 5 1 .0 4 E + 0 5 1 .3 0 E + 0 5 5 .8 7 E + 0 4 7 .0 5 E + 0 4 6 .4 6 E + 0 4
2 3 0 5 .1 8 E + 0 0 1 .6 6 E + 0 5 1 .1 3 E + 0 5 1 .3 9 E + 0 5 7 .2 0 E + 0 4 8 .3 6 E + 0 4 7 .7 8 E + 0 4
2 3 0 7 .2 0 E + 0 0 1 .7 8 E + 0 5 1 .2 2 E + 0 5 1 .5 0 E + 0 5 8 .8 2 E + 0 4 9 .5 1 E + 0 4 9 .1 7 E + 0 4
2 3 0 1 .0 0 E + 0 1 1 .9 4 E + 0 5 1 .3 4 E + 0 5 1 .6 4 E + 0 5 1 .0 8 E + 0 5 1 .1 3 E + 0 5 1 .1 0 E + 0 5
2 3 0 1 .3 9 E + 0 1 2 .1 4 E + 0 5 1 .4 5 E + 0 5 1 .8 0 E + 0 5 1 .3 1 E + 0 5 1 .2 7 E + 0 5 1 .2 9 E + 0 5
2 3 0 1 .9 3 E + 0 1 2 .3 8 E + 0 5 1 .5 8 E + 0 5 1 .9 8 E + 0 5 1 .5 8 E + 0 5 1 .5 0 E + 0 5 1 .5 4 E + 0 5
2 3 0 2 .6 8 E + 0 1 2 .6 8 E + 0 5 1 .7 4 E + 0 5 2 .2 1 E + 0 5 1 .8 9 E + 0 5 1 .7 1 E + 0 5 1 .8 0 E + 0 5
2 3 0 3 .7 3 E + 0 1 3 .0 6 E + 0 5 1 .9 0 E + 0 5 2 .4 8 E + 0 5 2 .2 5 E + 0 5 1 .9 2 E + 0 5 2 .0 9 E + 0 5
2 3 0 5 .1 8 E + 0 1 3 .5 1 E + 0 5 2 .1 6 E + 0 5 2 .8 4 E + 0 5 2 .6 5 E + 0 5 2 .2 5 E + 0 5 2 .4 5 E + 0 5
2 3 0 7 .2 0 E + 0 1 4 .0 7 E + 0 5 2 .4 0 E + 0 5 3 .2 4 E + 0 5 3 .1 1 E + 0 5 2 .5 4 E + 0 5 2 .8 2 E + 0 5
2 3 0 1 .0 0 E + 0 2 4 .7 7 E + 0 5 2 .7 4 E + 0 5 3 .7 5 E + 0 5 3 .6 2 E + 0 5 2 .8 9 E + 0 5 3 .2 6 E + 0 5
210 1 .0 0 E - 0 2 1 .1 5 E + 0 5 6 .5 0 E + 0 4 9 .0 0 E + 0 4 I 4 9 E + 0 4 9 .8 3 E + 0 3 1 .2 4 E + 0 4
210 1 .3 9 E - 0 2 1 .2 8 E + 0 5 7 .0 8 E + 0 4 9 .9 6 E + 0 4 1 .5 1 E + 0 4 1 .0 4 E + 0 4 1 .2 7 E + 0 4
210 1 .9 3 E - 0 2 1 .4 1 E + 0 5 7 .7 9 E + 0 4 1 .0 9 E + 0 5 1 .5 1 E + 0 4 1 .5 1 E + 0 4 1 .5 1 E + 0 4
210 2 .6 8 E - 0 2 1 .5 0 E + 0 5 8 .3 0 E H 1 4 1 .1 6 E + 0 5 1 .4 4 E + 0 4 1 .4 7 E + 0 4 1 .4 6 E + 0 4
210 3 .7 3 E - 0 2 1 .5 5 E + 0 5 8 .9 3 E + 0 4 1 .2 2 E + 0 5 1 .4 2 E + 0 4 1 .5 3 E + 0 4 1 .4 7 E + 0 4
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T e m p e r a tu r e
( ° C )

CO
(r a d /s )

G  ( d y n e s /c m 2) G  ( d y n e s /c m 2)
N o .  1 N o . 2 A v e r a g e N o .  1 N o . 2 A v e r a g e

2 1 0 7 .2 0 E -0 2 1 .6 3 E + 0 5 9 .6 8 E + 0 4 1 .3 0 E + 0 5 1 .4 0 E + 0 4 2 .3 0 E + 0 4 1 .8 5 E + 0 4
2 1 0 1 .3 9 E -0 1 1 .7 0 E + 0 5 1 .0 4 E + 0 5 1 .3 7 E + 0 5 1 .5 2 E + 0 4 1 .9 4 E + 0 4 1.7 .3E + 04
2 1 0 1 .9 3E -01 1 .7 3 E + 0 5 1 .0 9 E + 0 5 1 .4 1 E + 0 5 1 .6 5 E + 0 4 2 .7 1 E + 0 4 2 .1 8 E + 0 4
2 1 0 2 .6 8 E -0 1 1 .7 7 E + 0 5 1 .1 6 E + 0 5 1 .4 6 E + 0 5 1 .8 1 E + 0 4 3 .5 3 E + 0 4 2 .6 7 E + 0 4
2 1 0 3 .7 3 E -0 1 1 .8 0 E + 0 5 1 .1 6 E + 0 5 1 .4 8 E + 0 5 2 .0 1 E + 0 4 3 .4 4 E + 0 4 2 .7 2 E + 0 4
2 1 0 5 .1 8 E -0 1 1 .8 3 E + 0 5 1 .2 3 E + 0 5 1 .5 3 E + 0 5 2 .2 7 E + 0 4 4 .1 9 E + 0 4 3 .2 3 E + 0 4
2 1 0 7 .2 0 E -0 1 1 .8 7 E + 0 5 1 .2 7 E + 0 5 1 .5 7 E + 0 5 2 .5 9 E + 0 4 4 .6 8 E + 0 4 3 .6 4 E + 0 4
2 1 0 1 OOE+OO 1 .9 2 E + 0 5 1 .3 0 E + 0 5 1 .6 1 E + 0 5 3 .0 0 E + 0 4 5 .6 2 E + 0 4 4 .3 1 E + 0 4
2 1 0 1 .3 9 E + 0 0 1 .9 7 E + 0 5 1 .4 1 E + 0 5 1 .6 9 E + 0 5 3 .5 1 E + 0 4 6 .0 8 E + 0 4 4 .8 0 E + 0 4
2 1 0 1 .9 3 E + 0 0 2 .0 3 E + 0 5 1 .4 6 E + 0 5 1 .7 4 E + 0 5 4 .1 3 E + 0 4 6 .8 9 E + 0 4 5 .5 1 E + 0 4
2 1 0 2 .6 8 E + 0 0 2 .1 0 E + 0 5 1 .4 9 E + 0 5 1 .7 9 E + 0 5 4 .9 1 E + 0 4 7 .7 1 E + 0 4 6 .3 1 E + 0 4
2 1 0 3 .7 3 E + 0 0 2 .1 8 E + 0 5 1 .6 1 E + 0 5 1 .9 0 E + 0 5 5 .8 4 E + 0 4 8 .9 3 E + 0 4 7 .3 9 E + 0 4
2 1 0 5 .1 8 E + 0 0 2 .2 8 E + 0 5 1 .7 4 E + 0 5 2 .0 1 E + 0 5 6 .9 7 E + 0 4 1 .0 2 E + 0 5 8 .5 8 E + 0 4
2 1 0 7 .2 0 E + 0 0 2 .4 0 E + 0 5 1 .8 3 E + 0 5 2 .1 1 E + 0 5 8 .3 1 E + 0 4 1 .1 7 E + 0 5 1.0 0 E + 0 5
2 1 0 1 .0 0 E + 0 1 2 .5 5 E + 0 5 1 .9 6 E + 0 5 2 .2 5 E + 0 5 9 .9 0 E + 0 4 1 .3 1 E + 0 5 1 .1 5 E + 0 5
2 1 0 I .3 9 E + 0 1 2 .7 3 E + 0 5 2 .1 2 E + 0 5 2 .4 3 E + 0 5 1 .1 8 E + 0 5 1 .4 9 E + 0 5 1 .3 3 E + 0 5
2 1 0 1 .9 3 E + 0 1 2 .9 6 E + 0 5 2 .2 7 E + 0 5 2 .6 2 E + 0 5 1 .3 9 E + 0 5 1 .7 3 E + 0 5 1 .5 6 E + 0 5
2 1 0 2 .6 8 E + 0 1 3 .2 3 E + 0 5 2 .4 4 E + 0 5 2 .8 4 E + 0 5 1 .6 4 E + 0 5 1 .9 4 E + 0 5 1 .7 9 E + 0 5
2 1 0 3 .7 3 E + 0 1 3 .5 6 E + 0 5 2 .6 9 E + 0 5 3 .1 3 E + 0 5 1 .9 2 E + 0 5 2 .1 7 E + 0 5 2 .0 5 E + 0 5
2 1 0 5 .1 8 E + 0 1 3 .9 6 E + 0 5 2 .9 6 E + 0 5 3 .4 6 E + 0 5 2 .2 3 E + 0 5 2 .5 2 E + 0 5 2 .3 8 E + 0 5
2 1 0 7 .2 0 E + 0 1 4 .4 5 E + 0 5 3 .2 8 E + 0 5 3 .8 6 E + 0 5 2 .5 8 E + 0 5 2 .8 6 E + 0 5 2 .7 2 E + 0 5
2 1 0 1 0 0 E + 0 2 5 .0 4 E + 0 5 3 .6 3 E + 0 5 4 .3 3 E + 0 5 2 .9 6 E + 0 5 3 .2 2 E + 0 5 3 .0 9 E + 0 5
190 1 0 0 E -0 2 1 .4 6 E + 0 5 1 .0 5 E + 0 5 1 .2 5 E + 0 5 1 .5 0 E + 0 4 1 .7 3 E + 0 4 1 .6 2 E + 0 4
190 1 .3 9 E -0 2 1 .5 1 E + 0 5 1 .1 4 E + 0 5 1 .3 2 E + 0 5 1 .4 3 E + 0 4 2 .0 8 E + 0 4 1 .7 5 E + 0 4
190 1 .9 3 E -0 2 1 .5 3 E + 0 5 1 .2 1 E + 0 5 1 .3 7 E + 0 5 1 .4 3 E + 0 4 1 .7 0 E + 0 4 1 .5 7 E + 0 4
190 2 .6 8 E -0 2 1 .4 6 E + 0 5 1 .3 0 E + 0 5 1 .3 8 E + 0 5 1 .3 6 E + 0 4 2 .4 2 E + 0 4 1 .8 9 E + 0 4
190 3 .7 3 E -0 2 1 .4 5 E + 0 5 1 .3 6 E + 0 5 1 .4 0 E + 0 5 1 .3 8 E + 0 4 2 .2 2 E + 0 4 1 .8 0 E + 0 4
190 5 .1 8 E -0 2 1 .4 5 E + 0 5 1 .3 6 E + 0 5 1 .4 1 E + 0 5 1 .3 9 E + 0 4 2 .4 5 E + 0 4 1 .9 2 E + 0 4
190 7 .2 0 E -0 2 1 .4 7 E + 0 5 1 .4 5 E + 0 5 1 .4 6 E + 0 5 1 .4 3 E + 0 4 2 .7 1 E + 0 4 2 .0 7 E + 0 4
190 1 .0 0 E -0 1 1 .4 8 E + 0 5 1 .4 8 E + 0 5 1 .4 8 E + 0 5 1 .5 4 E + 0 4 3 .0 4 E + 0 4 2 .2 9 E + 0 4
190 1 .3 9 E -0 1 1 .4 8 E + 0 5 1 .5 2 E + 0 5 1 .5 0 E + 0 5 1 .6 1 E + 0 4 3 .1 1 E + 0 4 2 .3 6 E + 0 4
190 1 .9 3 E -0 1 1 .5 1 E + 0 5 1 .6 0 E + 0 5 1 .5 5 E + 0 5 1 .7 3 E + 0 4 3 .7 9 E + 0 4 2 .7 6 E + 0 4
190 2 .6 8 E -0 1 1 .5 4 E + 0 5 1 .6 3 E + 0 5 1 .5 8 E + 0 5 1 .8 9 E + 0 4 4 .0 3 E + 0 4 2 .9 6 E + 0 4
190 3 .7 3 E -0 1 1 .5 7 E + 0 5 1 .7 2 E + 0 5 1 .6 5 E + 0 5 2 .0 9 E + 0 4 5 .0 3 E + 0 4 3 .5 6 E + 0 4
190 5 .1 8 E -0 1 1 .6 0 E + 0 5 1 .7 2 E + 0 5 1 .6 6 E + 0 5 2 .3 6 E + 0 4 5 .0 5 E + 0 4 3 .7 0 E + 0 4
190 7 .2 0 E -0 1 1 .6 5 E + 0 5 1 .8 2 E + 0 5 1 .7 3 E + 0 5 2 .6 8 E + 0 4 5 .5 0 E + 0 4 4 .0 9 E + 0 4
190 1 OOE+OO 1 .6 9 E + 0 5 1 .8 6 E + 0 5 1 .7 8 E + 0 5 3 .0 8 E + 0 4 6 .8 6 E + 0 4 4 .9 7 E + 0 4
190 1 .3 9 E + 0 0 1 .7 5 E + 0 5 1 .9 2 E + 0 5 1 .8 3 E + 0 5 3 .5 6 E + 0 4 7 .2 2 E + 0 4 5 .3 9 E + 0 4
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T em p era tu re
(°C )

or
(rad /s)

G (dynes/cm 2) G (d y n es/cm 2)
N o . 1 N o . 2 A verage N o . 1 N o . 2 A verage

190 2 .6 8 E + 0 0 1 .8 9 E + 0 5 2 .1 0 E + 0 5 2 .0 0 E + 0 5 4 .8 5 E + 0 4 9 .5 2 E + 0 4 7 .1 9 E + 0 4
190 3 .7 3 E + 0 0 1 .9 9 E + 0 5 2 .2 7 E + 0 5 2 .1 3 E + 0 5 5 .7 0 E + 0 4 1 .0 8 E + 0 5 8 .2 7 E + 0 4
190 7 .2 0 E + 0 0 2 .2 3 E + 0 5 2 .4 9 E + 0 5 2 .3 6 E + 0 5 7 .8 7 E + 0 4 1 .3 9 E + 0 5 1 .0 9 E + 0 5
190 1 .0 0 E + 0 1 2 .3 8 E + 0 5 2 .6 6 E + 0 5 2 .5 2 E + 0 5 9 .2 5 E + 0 4 1 .6 1 E + 0 5 1 .2 7 E + 0 5
190 1 .3 9 E + 0 1 2 .5 6 E + 0 5 2 .8 6 E + 0 5 2 .7 1 E + 0 5 1 .0 9 E + 0 5 1 .8 3 E + 0 5 1 .4 6 E + 0 5
190 1 .9 3 E + 0 1 2 .7 8 E + 0 5 3 .1 0 E + 0 5 2 .9 4 E + 0 5 1 .2 7 E + 0 5 2 .0 1 E + 0 5 1 .6 4 E + 0 5
190 2 .6 8 E + 0 1 3 .0 4 E + 0 5 3 .2 6 E + 0 5 3 . 1 5 E + 0 5 1 .4 8 E + 0 5 2 .3 3 E + 0 5 1 .9 0 E + 0 5
190 3 .7 3 E + 0 1 3 .3 5 E + 0 5 3 .5 4 E + 0 5 3 .4 5 E + 0 5 1 .7 1 E + 0 5 2 .5 6 E + 0 5 2 .1 4 E + 0 5
190 5 .1 8 E + 0 1 3 .7 2 E + 0 5 3 .8 6 E + 0 5 3 .7 9 E + 0 5 1 .9 7 E + 0 5 2 .9 8 E + 0 5 2 .4 7 E + 0 5
190 7 .2 0 E + 0 1 4 .1 6 E + 0 5 4 .2 1 E + 0 5 4 .1 9 E + 0 5 2 .2 5 E + 0 5 3 .4 0 E + 0 5 2 .8 2 E + 0 5
190 1 .0 0 E + 0 2 4 .6 9 E + 0 5 4 .6 1 E + 0 5 4 .6 5 E + 0 5 2 .5 6 E + 0 5 3 .7 9 E + 0 5 3 .1 7 E + 0 5
170 1 .0 0 E -0 2 1 .1 5 E + 0 5 1 .2 9 E + 0 5 1 .2 2 E + 0 5 1 .3 2 E + 0 4 2 .3 7 E + 0 4 1 .8 4 E + 0 4
170 1 .3 9 E -0 2 1 .1 2 E + 0 5 1 .4 2 E + 0 5 1 .2 7 E + 0 5 1 .1 6 E + 0 4 2 .5 2 E + 0 4 1 .8 4 E + 0 4
170 1 .9 3 E -0 2 1 .1 4 E + 0 5 1 .4 7 E + 0 5 1 .3 1 E + 0 5 1 .1 2 E + 0 4 2 .4 8 E + 0 4 1 .8 0 E + 0 4
170 2 .6 8 E -0 2 1 .1 5 E + 0 5 1.6 0 E + 0 5 1 .3 8 E + 0 5 1 .1 4 E + 0 4 2 .3 5 E + 0 4 1 .7 4 E + 0 4
170 3 .7 3 E -0 2 1 .1 8 E + 0 5 1 .6 1 E + 0 5 1 .3 9 E + 0 5 1 .1 6 E + 0 4 3 .1 8 E + 0 4 2 .1 7 E + 0 4
170 5 .1 8 E -0 2 1 .2 0 E + 0 5 1 .6 6 E + 0 5 1 .4 3 E + 0 5 1 .2 1 E + 0 4 2 .8 4 E + 0 4 2 .0 3 E + 0 4
170 7 .2 0 E -0 2 1 .2 3 E + 0 5 1 .7 2 E + 0 5 1 .4 8 E + 0 5 1 .2 7 E + 0 4 3 .4 5 E + 0 4 2 .3 6 E + 0 4
170 1 .0 0 E -0 1 1 .2 6 E + 0 5 1 .8 1 E + 0 5 1 .5 3 E + 0 5 1 .3 5 E + 0 4 3 .2 7 E + 0 4 2 .3 1 E + 0 4
170 1 .3 9 E -0 1 1 .2 8 E + 0 5 1 .7 9 E + 0 5 1 .5 4 E + 0 5 1 .4 6 E + 0 4 4 .2 3 E + 0 4 2 .8 5 E + 0 4
170 1 .9 3 E -0 1 1 .3 1 E + 0 5 1 .8 8 E + 0 5 1 .6 0 E + 0 5 1 .6 0 E + 0 4 4 .6 1 E + 0 4 3 .1 1 E + 0 4
170 2 6 8 E -0 1 1 .3 5 E + 0 5 1 .9 4 E + 0 5 1 .6 4 E + 0 5 1 .7 8 E + 0 4 4 .7 7 E + 0 4 3 .2 8 E + 0 4
170 3 .7 3 E -0 1 1 .3 8 E + 0 5 2 .0 1 E + 0 5 1.7Ü E + 05 1 .9 9 E + 0 4 5 .5 3 E + 0 4 3 .7 6 E + 0 4
170 5 .1 8 E -0 1 1 .4 2 E + 0 5 2 .0 8 E + 0 5 1 .7 5 E + 0 5 2 .2 4 E + 0 4 5 .8 7 E + 0 4 4 .0 6 E + 0 4
170 7 .2 0 E -0 1 1 .4 6 E + 0 5 2 .1 5 E + 0 5 1 .8 0 E + 0 5 2 .5 6 E + 0 4 7 .0 6 E + 0 4 4 .8 1 E + 0 4
170 l.OOE+OO 1 .5 1 E + 0 5 2 .2 7 E + 0 5 1 .8 9 E + 0 5 2 .9 5 E + 0 4 7 .5 6 E + 0 4 5 .2 5 E + 0 4
170 1 .3 9 E + 0 0 1 .5 7 E + 0 5 2 .3 8 E + 0 5 1 .9 7 E + 0 5 3 .4 0 E + 0 4 9 .1 4 E + 0 4 6 .2 7 E + 0 4
170 1 .9 3 E + 0 0 1 .6 3 E + 0 5 2 .4 5 E + 0 5 2 .0 4 E + 0 5 3 .9 6 E + 0 4 9 .7 4 E + 0 4 6 .8 5 E + 0 4
170 2 .6 8 E + 0 0 1 .7 1 E + 0 5 2 .5 4 E + 0 5 2 .1 3 E + 0 5 4 .6 3 E + 0 4 U 1 E + 0 5 7 .8 4 E + 0 4
170 3 .7 3 E + 0 0 1 .8 0 E + 0 5 2 .7 0 E + 0 5 2 .2 5 E + 0 5 5 .4 2 E + 0 4 1 .2 6 E + 0 5 9 .0 0 E + 0 4
170 5 .1 8 E + 0 0 1 .9 1 E + 0 5 2 .8 5 E + 0 5 2 .3 8 E + 0 5 6 .3 4 E + 0 4 1 .4 0 E + 0 5 1 .0 1 E + 0 5
170 7 .2 0 E + 0 0 2 .0 4 E + 0 5 3 .0 1 E + 0 5 2 .5 3 E + 0 5 7 .4 3 E + 0 4 1 .6 0 E + 0 5 1 .1 7 E + 0 5
170 1 .0 0 E + 0 1 2 .1 9 E + 0 5 3 .2 0 E + 0 5 2 .7 0 E + 0 5 8 .6 9 E + 0 4 1 .8 0 E + 0 5 1 .3 3 E + 0 5
170 1 .3 9 E + 0 1 2 .3 7 E + 0 5 3 .3 9 E + 0 5 2 .8 8 E + 0 5 1 .0 1 E + 0 5 2 .0 2 E + 0 5 1 .5 2 E + 0 5
170 I .9 3 E + 0 1 2 .5 8 E + 0 5 3 .6 6 E + 0 5 3 .1 2 E + 0 5 1 .1 8 E + 0 5 2 .3 2 E + 0 5 1 .7 5 E + 0 5
170 2 .6 8 E + 0 1 2 .8 3 E + 0 5 3 .9 2 E + 0 5 3 .3 7 E + 0 5 1 .3 6 E + 0 5 2 . 6 1 E + 05 1 .9 9 E + 0 5
170 3 .7 3 E + 0 1 3 .1 2 E + 0 5 4 .2 6 E + 0 5 3 .6 9 E + 0 5 1 .5 6 E + 0 5 2 .9 4 E + 0 5 2 .2 5 E + 0 5
170 5 .1 8 E + 0 1 3 .4 6 E + 0 5 4 .6 0 E + 0 5 4 .0 3 E + 0 5 1 .7 8 E + 0 5 3 .2 6 E + 0 5 2 .5 2 E + 0 5
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T e m p e r a tu r e  
( ๐C )

03
(r a d /s )

G  ( d y n e s /c m 2) G  ( d y n e s /c m 2)
N o .  1 N o . 2 A v e r a g e N o . l N o .2 A v e r a g e

170 1 .0 0 E + 0 2 4 .3 4 E + 0 5 5 .4 8 E + 0 5 4 .9 1 E + 0 5 2 .2 7 E + 0 5 4 .1 9 E + 0 5 3 .2 3 E + 0 5
150 1 .0 0 E -0 2 1 .1 0 E + 0 5 1 .6 2 E + 0 5 1 .3 6 E + 0 5 1 .0 1 E + 0 4 2 .1 1 E + 0 4 1 .5 6 E + 0 4
150 1 .3 9 E -0 2 1 .1 1 E + 0 5 1 .8 2 E + 0 5 1 .4 6 E + 0 5 9 .8 0 E + 0 3 1 .7 1 E + 0 4 1 .3 4 E + 0 4
150 2 .6 8 E -0 2 1 .1 5 E + 0 5 1 .8 1 E + 0 5 1 .4 8 E + 0 5 9 .9 3 E + 0 3 2 .9 2 E + 0 4 1 .9 6 E + 0 4
150 3 .7 3 E -0 2 1 .1 7 E + 0 5 1 .8 4 E + 0 5 1 .5 1 E + 0 5 1 .0 4 E + 0 4 3 .3 6 E + 0 4 2 .2 0 E + 0 4
150 5 .1 8 E -0 2 1 .1 9 E + 0 5 1 .9 5 E + 0 5 1 .5 7 E + 0 5 1 .1 0 E + 0 4 3 .6 9 E + 0 4 2 .3 9 E + 0 4
150 7 .2 0 E -0 2 1 .2 1 E + 0 5 1 .9 6 E + 0 5 1 .5 9 E + 0 5 1 .1 7 E + 0 4 4 .3 7 E + 0 4 2 .7 7 E + 0 4
150 1 .0 0 E -0 1 1 .2 4 E + 0 5 2 .0 6 E + 0 5 1 .6 5 E + 0 5 1 .2 7 E + 0 4 4 .6 0 E + 0 4 2 .9 4 E + 0 4
150 1 .3 9 E -0 1 1 .2 6 E + 0 5 2 .0 7 E + 0 5 1 .6 6 E + 0 5 1 .4 0 E + 0 4 5 .3 4 E + 0 4 3 .3 7 E + 0 4
150 1 .9 3 E -0 1 1 .2 9 E + 0 5 2 .1 2 E + 0 5 1 .7 0 E + 0 5 1 .5 6 E + 0 4 5 .5 6 E + 0 4 3 .5 6 E + 0 4
150 2 .6 8 E -0 1 1 .3 2 E + 0 5 2 .2 1 E + 0 5 1 .7 6 E + 0 5 1 .7 5 E + 0 4 5 .9 1 E + 0 4 3 .8 3 E + 0 4
150 3 .7 3 E -0 1 1 .3 5 E + 0 5 2 .2 7 E + 0 5 1 .8 1 E + 0 5 1 .9 8 E + 0 4 6 .9 8 E + 0 4 4 .4 8 E + 0 4
150 5 .1 8 E -0 1 1 .3 9 E + 0 5 2 .3 8 E + 0 5 1 .8 8 E + 0 5 2 .2 5 E + 0 4 7 .9 8 E + 0 4 5 .1 2 E + 0 4
150 7 .2 0 E -0 1 1 .4 3 E + 0 5 2 .4 4 E + 0 5 1 .9 4 E + 0 5 2 .5 9 E + 0 4 8 .9 0 E + 0 4 5 .7 5 E + 0 4
150 1 0 0 E + 0 0 1 .4 9 E + 0 5 2 .5 1 E + 0 5 2 .0 0 E + 0 5 3 .0 0 E + 0 4 9 .6 9 E + 0 4 6 .3 4 E + 0 4
150 1 .3 9 E + 0 0 1 .5 4 E + 0 5 2 .6 9 E + 0 5 2 .1 2 E + 0 5 3 .4 8 E + 0 4 1 .1 0 E + 0 5 7 .2 2 E + 0 4
150 1 .9 3 E + 0 0 1 .6 1 E + 0 5 2 .8 1 E + 0 5 2 .2 1 E + 0 5 4 .0 6 E + 0 4 1 .1 5 E + 0 5 7 .7 7 E + 0 4
150 2 .6 8 E + 0 0 1 .6 9 E + 0 5 2 .9 4 E + 0 5 2 .3 2 E + 0 5 4 .7 5 E + 0 4 1 .3 3 E + 0 5 9 .0 3 E + 0 4
150 3 .7 3 E + 0 0 1 .7 9 E + 0 5 3 .1 2 E + 0 5 2 .4 6 E + 0 5 5 .5 5 E + 0 4 1 .5 7 E + 0 5 1 .0 6 E + 0 5
150 5 .1 8 E + 0 0 1 .9 0 E + 0 5 3 .2 7 E + 0 5 2 .5 8 E + 0 5 6 .4 8 E + 0 4 1 .7 5 E + 0 5 1 .2 0 E + 0 5
150 7 .2 0 E + 0 0 2 .0 3 E + 0 5 3 .4 8 E + 0 5 2 .7 5 E + 0 5 7 .5 6 E + 0 4 1 .9 2 E + 0 5 1 .3 4 E + 0 5
150 1 .0 0 E + 0 1 2 .1 8 E + 0 5 3 .7 3 E + 0 5 2 .9 6 E + 0 5 8 .8 0 E + 0 4 2 .1 7 E + 0 5 1 .5 2 E + 0 5
150 1 .3 9 E + 0 1 2 .3 7 E + 0 5 4 .0 3 E + 0 5 3 .2 0 E + 0 5 1 .0 2 E + 0 5 2 .4 4 E + 0 5 1 .7 3 E + 0 5
150 1 .9 3 E + 0 1 2 .5 8 E + 0 5 4 .2 8 E + 0 5 3 .4 3 E + 0 5 1 .1 7 E + 0 5 2 .7 9 E + 0 5 1 .9 8 E + 0 5
150 2 .6 8 E + 0 1 2 .8 3 E + 0 5 4 .5 3 E + 0 5 3 .6 8 E + 0 5 1 .3 4 E + 0 5 3 .0 9 E + 0 5 2 .2 2 E + 0 5
150 3 .7 3 E + 0 1 3 .1 2 E + 0 5 4 .9 0 E + 0 5 4 .0 1 E + 0 5 1 .5 3 E + 0 5 3 .4 6 E + 0 5 2 .4 9 E + 0 5
150 5 .1 8 E + 0 1 3 .4 6 E + 0 5 5 .4 2 E + 0 5 4 .4 4 E + 0 5 1 .7 3 E + 0 5 3 .8 7 E + 0 5 2 .8 0 E + 0 5
150 7 .2 0 E + 0 1 3 .8 6 E + 0 5 5 .9 9 E + 0 5 4 .9 2 E + 0 5 1 .9 3 E + 0 5 4 .3 4 E + 0 5 3 .1 3 E + 0 5
150 1 .0 0 E + 0 2 4 .3 2 E + 0 5 6 .5 0 E + 0 5 5 .4 1 E + 0 5 2 .1 5 E + 0 5 4 .9 6 E + 0 5 3 .5 5 E + 0 5



20. Data of parallel plate for H6205JU at frequency 1.0 rad/s,
strain rate varied from 0.01-100 ร'1
point per decade set at 7 and the gap size was 0.6 mm. (Figures 3.16, 3.22)

Temperature
(°C)

0)
( rad/s)

G
(dynes/cm2)

g "
(dynes/cm2)

Temperature
(°C)

(0
(rad/s)

G
(dynes/cm2)

g "
(dynes/cm2)

190 0.02 8.11E+02 8.57E+02 170 6.31 3.64E+04 2.89E+04
190 0.03 1.91E+03 1.34E+03 170 10.00 4.42E+04 3.83E+04
190 0.04 3.19E+03 1.68E+03 170 15.85 5.49E+04 5.05E+04
190 0.06 4.40E+03 2.00E+03 170 25.12 7.00E+04 6.7IE+04
190 0.10 5.43E+03 2.47E+03 170 39.81 9.23E+04 8.93E+04
190 0.16 6.43E+03 2.99E+03 170 63.10 1.24E+05 1.18E+05
190 0.25 7.40E+03 3.84E+03 170 100.00 1.66E+05 1.55E+05
190 0.40 8.45E+0.3 4.90E+03 150 0.01 1.50E+04 1 45E+03
190 0.63 9.65E+03 6.37E+03 150 0.02 1.62E+04 1.48E+03
190 1.00 1.12E+04 8.42E+03 150 0.03 I.7IE+04 I.71E+03
190 1.58 1.32E+04 1.I2E+04 150 0.04 1.78E+04 2.02E+03
190 2.51 1.58E+04 1.51E+04 150 0.06 1.86E+04 2.58E+03
190 .3.98 1.95E+04 2.04E+04 150 0.10 1.94E+04 3.20E+03
190 6.31 2.46E+04 2.75E+04 150 0.16 2.03E+04 4.06E+03
190 10.00 3.20E+04 3.73E+04 150 0.25 2.15E+04 5.20E+03
190 15.85 4.25E+04 5.05E+04 150 0.40 2.29E+04 6.60E+03
190 25.12 5.75E+04 6.86E+04 150 0.63 2.47E+04 8.56E+03
190 39.81 7.85E+04 9.27E+04 150 1.00 2.70E+04 1.10E+04
190 63.10 1.07E+05 1 24E+05 150 1.58 2.99E+04 1 43E+04
190 100.00 1-47E+05 1.64E+05 150 2.51 3.38E+04 I.86E+04
170 0.01 6.89E+03 1 62E+03 150 3.98 3.88E+04 2.44E+04
170 0.02 9.01E+03 1.71E+03 150 6.31 4.58E+04 3.20E+04
170 0.03 1.07E+04 1.85E+03 150 10.00 5.54E+04 4.22E+04
170 0.04 1.19E+04 2.05E+03 150 15.85 6.87E+04 5.56E+04
170 0.06 1 29E+04 2.33E+03 150 25.12 8.76E+04 7.35E+04
170 0.10 1.41E+04 2.84E+03 150 39.81 1.13E+05 9.62E+04
170 0.16 1 50E+04 3.49E+03 150 63.10 1.46E+05 1 25E+05
170 0.25 1.61E+04 4.49E+03 150 100.00 1.91E+05 1.60E+05
170 0.40 1.73E+04 5.75E+03 1.30 0.01 1.7IE+04 1 26E+03
170 0.63 1.87E+04 7.39E+03 1.30 0.02 1.68E+04 1 74E+03
170 1.00 2.06E+04 9.64E+03 130 0.03 1.93E+04 1.94E+03
170 1.58 2.31E+04 1 26E+04 130 0.04 1.86E+04 2.51E+03
170 2.51 2.63E+04 1 66E+04 130 0.06 1.93E+04 3.40E+03
170 3.98 3.06E+04 2.18E+04 130 0.10 2.03E+04 4.45E+03



152

Temperature
(°C)

0)
( rad/s)

g '
(dynes/cm2)

g "
(dynes/cm2)

Temperature
(°C)

(0
(rad/s)

G
(dynes/cm2)

g "
(dynes/cm2)

130 0.16 2.17E+04 5.54E+03 126 0.03 1.97E+04 2.49E+03
130 0.25 2.34E+04 7.15E+03 126 0.04 2.07E+04 3.01E+03
130 0.40 2.55E+04 9.12E+03 126 0.06 2.I6E+04 4.09E+03
130 0.63 2.82E+04 1.17E+04 126 0.10 2.27E+04 5..39E+03
130 1.00 3.18E+04 1.49E+04 126 0.16 2.44E+04 6.82E+03
130 1.58 3.65E+04 1.93E+04 126 0.25 2.65E+04 8.72E+03
130 2.51 4.26E+04 2.50E+04 126 0.40 2.94E+04 1 I3E+04
130 .3.98 5.10E+04 3.27E+04 126 0.63 3.32E+04 1 46E+04
130 6.31 6.21E+04 4.29E+04 126 1.00 3.81E+04 I.90E+04
130 10.00 7.71E+04 5.63E+04 126 1.58 4.46E+04 2.47E+04
130 15.85 9.65E+04 7.36E+04 126 2.51 5.36E+04 3.25E+04
130 25.12 1.22E+05 9.51E+04 126 3.98 6.57E+04 4.27E+04
130 39.81 1.53E+05 1.22E+05 126 6.31 8.20E+04 5.63E+04
130 63.10 1.95E+05 1.53E+05 126 10.00 1.04E+05 7.43E+04
130 100.00 2.47E+05 1.90E+05 126 15.85 I.31E+05 9.66E+04
128 0.01 1.86E+04 9.49E+02 126 25.12 I.66E+05 I.24E+05
128 0.02 1.83E+04 I.82E+03 126 39.81 2.1IE+05 1.57E+05
128 0.03 1.91E+04 2.31E+03 126 63.10 2.67E+05 1.95E+05
128 0.04 1.98E+04 3.04E+03 126 100.00 3.39E+05 2.39E+05
128 0.06 2.08E+04 3.79E+03 125 0.01 1.40E+07 2.96E+06
128 0.10 2.19E+04 4.69E+03 125 0.02 1.57E+07 3.44E+06
128 0.16 2..34E+04 5.98E+03 125 0.03 1.68E+07 4.07E+06
128 0.25 2.50E+04 7.55E+03 125 0.04 1 78E+07 4.57E+06
128 0.40 2.72E+04 9.50E+03 125 0.06 1.95E+07 5.40E+06
128 0.63 2.99E+04 1 22E+04 125 0.10 2.11E+07 6.06E+06
128 1.00 3.34E+04 1.55E+04 125 0.16 2.33E+07 6.30E+06
128 1.58 3.80E+04 1.99E+04 125 0.25 2.53E+07 7.15E+06
128 2.51 4.40E+04 2.56E+04 125 0.40 2.76E+07 8.06E+06
128 3.98 5.22E+04 3.32E+04 125 0.63 3.05E+07 8.91E+06
128 6.31 6.35E+04 4.32E+04 125 1.00 3.33E+07 9.82E+06
128 10.00 7.92E+04 5.66E+04 125 1.58 3.65E+07 1 06E+07
128 15.85 1.01E+05 7.40E+04 125 2.51 3.94E+07 1.10E+07
128 25.12 1.28E+05 9.58E+04 125 3.98 4.15E+07 1.09E+07
128 39.81 1.62E+05 1.23E+05 125 6.31 4.56E+07 I.I5E+07
128 63.10 2.05E+05 1.54E+05 125 10.00 5.08E+07 1 14E+07
128 100.00 2.61E+05 1 91E+05 125 15.85 5.71 E+07 9.69E+06
126 0.01 1.93E+04 1 04E+03 125 25.12 6.12E+07 5.78E+04
126 0.02 2.06E+04 1.31E+03 125 39.81 6.24 E+07 O.OOE+OO



Temperature
(°C)

0)
( rad/s)

g '
(dynes/C1112)

g "
(dynes/cm2)

Temperature
(°C)

(0
( rad/s)

G
(dynes/cm2)

g ’
(dynes/cm2)

125 63.10 5.19E+07 0.00E+00 124 1.00 2.70E+07 7.99E+06
125 100.00 3.03E+07 0.00E+00 124 1.58 2.95E+07 8 48E+06
124 0.01 5.14E+06 1 65E+06 124 2.51 3.29E+07 8.82E+06
124 0.02 1 03E+07 2.58E+06 124 3.98 3.60E+07 9.93E+06
124 0.03 1 27E+07 3.08E+06 124 6.31 3.84E+07 1.00E+07
124 0.04 1.43E+07 3.58E+06 124 10.00 4.27E+07 I.00E+07
124 0.06 1.58E+07 4.21E+06 124 15.85 4.77E+07 9.08E+06
124 0.10 1 71E+07 4.82E+06 124 25.12 5.12E+07 5.27E+06
124 0.16 1.86E+07 5.66E+06 124 39.81 5.89E+07 O.OOE+OO
124 0.25 2.09E+07 6.19E+06 124 63.10 5.00E+07 0.00E+00
124 0.40 2.24E+07 6.79E+06 124 100.00 3.17E+07 0.00E+00
124 0.63 2.50E+07 7.74E+06



21. Data of slip velocity for L2009F at temperature of 190 ๐c
Capillary no.614 Diameter 0.7525mm Length 25 .10mm lc/dc=33.36 l/dc=1.33mm 
Capillary no.214 Diameter 1.97mm Lenght 13.77mm lc/dc=7.00 l/dc=0.51mm'1
(Figures 3.87, 3.90)

y'a (1/s) Die614 y'a (1/s) Die 214 y'a. (1/s)
(dyn/cm2) No. 1 No.2 Average S.D No. 1 No.2 Average S.D No. 1 No.2 Average S.D
1.03E+06 3.25E+01 2.98E+01 3.12E+01 1.91E+00 2.22E+01 2.38E+01 2.30E+01 1.13E+00 1.59E+01 2.01E+01 1.80E+01 2.97E+00
1.27E+06 4.33E+01 _ 3.02E+01 _ _ — 2.20E+01 — - -

1.36E+06 4.87E+01 3.34E+01 _ _ _ 2.38E+01 — - -

1.53E+06 5.96E+01 6.77E+01 6.37E+01 5.73E+00 3.97E+01 4.29E+01 4.13E+01 2.26E+00 2.74E+01 2.75E+01 2.75E+01 7.07E-02
1.61E+06 6.50E+01 4.29E+01 _ _ _ 2.92E+01 — - -

1.86E+06 8.66E+01 5.56E+01 _ _ _ 3.66E+01 — — -

1.95E+06 9.20E+01 1.00E+02 9.60E+01 5.66E+00 5.88E+01 6.36E+01 6.12E+01 3.39E+00 3.81E+01 4.08E+01 3.95E+01 1.91E+00



Vs (0๗ร) b (cm)
No. 1 No.2 Average S.D No. 1 No.2 Average S.D

3.94E-0 1 5.5 IE-01 4.73E-01 1. Il E-01 2.66E-03 3.80E-03 3.23E-03 8.06E-04
5.28E-01 3.00E-03
6.38E-01 3.60E-03
8.08E-01 1.05E+00 9.29E-01 1.71E-01 4.30E-03 5.89E-03 5.05E-03 1.06E-03
8.69E-01 4.50E-03
9.79E-01 5.05E-03
1.04E+00 5.17E-03
1.17E+00 1.40E+00 1.29E+00 1.63E-01 5.17E-03 6.36E-03 5.77E-03 8.41E-04



22. Data of slip velocity for L2020F at temperature of 150 ๐c  
Capillary no.614 Diameter 0.7525mm Length 25.10mm lc/dc= 33.36 l/dc=1.33mm 
Capillary no.214 Diameter 1.967mm Length 13.77mm lc/dc=7.00 l/dc=0.5เทาทใ'1 
(Figures 3.74, 3.78)

Tw Ta (1/s) Die214 y 3 (1/s) Die 614 y a.s (1/s)
(dyn/cm2) No. 1 No.2 Average S.D No.l No.2 Average S.D No.l No.2 Average S.D
1.12E+06 2.38E+01 2.54E+01 2.46E+01 1.13E+00 3.25E+01 3.52E+01 3.39E+01 1.91E+00 1.85E+01 1.93E+01 1.89E+01 5.65E-01
1.21E+06 2.70E+01 _ _ 3.79E+01 _ _ _ 2.02E+01 _ _ _

1.32E+06 3.18E+01 ! _ _ 4.33E+01 _ _ _ 2.46E+01 _ _ _

1.41E+06 3.50E+Ü1 3.65E+01 3.58E+01 1.06E+00 4.87E+01 5.14E+01 5.01E+01 1.91E+U0 2.64E+01 2.73E+01 2.69E+01 6.36E-01
1.57E+06 4.13E+01 _ _ _ 5.96E+01 _ _ _ 3.00E+01 _ _ _

1.65E+06 4.45E+01 _ _ _ 6.50E+01 _ _ _ 3.18E+01 _ _ _

1.72E+06 4.93E+01 5.24E+01 5.09E+01 2.19E+00 7.04E+01 7.58E+01 7.31E+01 3.82E+00 3.61E+01 3.79E+01 3.70E+01 1.27E+00



Vs (cm/s) b (mm)
No. 1 No.2 Average S.D No.l No.2 Average S.D

1.32E-01 1.48E-01 1.40E-01 1.13E-02 7.15E-03 7.69E-03 7.42E-03 3.82E-04
1.66E-01 8.19E-03

~1.76E-01 7.14E-03
2.10E-01 2.27E-01 2.19E-01 1.20E-02 7.96E-03 8.30E-03 8.13E-03 2.40E-04
2.78E-01 9.28E-03 _

3.12E-01 9.83E-03
3.22E-01 3.56E-01 3.39E-01 2.40E-02 8.92E-03 9.39E-03 9.16E-03 3.32E-04



23. Data of slip velocity for L2020F at temperature of 170 °c
Capillary no.614 Diameter 0.7525mm Length 25.1 Orrim le/dc= 33.36 l/dc=1.33mm 
Capillary no.214 Diameter 1.967mm Length 13.77mm lc/dc=7.00 l/dc=0.51mm"1 
(Figures 3.74, 3.79)

Tw Ta (1/s) Die214 y 3 (l/s) Die 614 T m (1/ร)
(dy ท/ cm2) No. 1 No.2 Average S.D No. 1 No.2 Average S.D No. 1 No.2 Average ร D
1.15E+06 3.65E+01 3.97E+01 3.81E+01 2.26E+00 4.87E+01 5.14E+01 5.01E+01 1.91E+00 2.90E+01 3.24E+01 3.07E+01 2.40E+00
1.30E+06 4.61E+01

” ~

_ 5.96E+01 __ _ _ 3.77E+01 — — —

1.44E+06 5.40E+01 __ 7.04E+01 _ _ — 4.39E+01 — - -

1.59E+06 6.04E+01 ! _ 8.66E+01 _ _ — 4.41E+01 - - -

1.83E+06 7.63E+01 8.10E+01 7.87E+01 3.32E+00 1.14E+02 1.22E+02 1.18E+02 5.66E+00 5.30E+01 5.57E+01 5.44E+01 1.91E+00
1.88E+06 7.95E+01

"

_ 1.19E+02 __ _ — 5.48E+01 — — -

2.06E+06 9.53E+01 _ 1.46E+02 __ _ — 6.37E+01
— - -

2.12E+06 1.00E+02 1.57E+02 _ __ _ 6.47E+01 — — -

2.18E+06 1.05E+02 1.06E+02 1.06E+02 7.07E-01 1.68E+02 1.73E+02 1.71E+02 3.54E+00 6.57E+01 6.49E+01 6.53E+01 5.65E-01



Vs (0๗ร) b (cm)
No. 1 No.2 Average ร D No. 1 No.2 Average S.D

1.86E-01 1.79E-01 1.83E-01 4.90E-03 6.40E-03 5.50E-03 5.95E-03 6.36E-04
2.05E-01 5.44E-03
2.49E-01 5.68E-03
4.00E-01 9.07E-03
5.70E-01 6.22E-01 5.96E-01 3.67E-02 1.08E-02 1.11E-02 1.10E-02 2.12E-04
6.05E-01 1.10E-02
7.75E-01 1.22E-02
8.67E-01 1.34E-02
9.60E-01 1.02E+00 9.90E-01 4.24E-02 1.46E-02 1.57E-02 1.52E-02 7.77E-04



24. Data of slip velocity for L2020F at temperature of 190 ๐c  
Capillary no.614 Diameter 0.7525mm Length 25.10mm lc/dc=33.36 l/dc=1.33mm 
Capillary no.214 Diameter 1.97mm Lenght 13.77mm lc/dc=7.00 l/dc=0.51mm'
(Figures 3.74, 3.80)

7พ y  a (1/s) D ie 6 1 4 y  a (1/s) D ie  2 1 4 Y a , (1/S)
(dyn /cm 2) N o. 1 N o .2 A verage ร D N o. 1 N o .2 A verage S .D N o. 1 N o .2 A verage ร D

1.22E+06 6.77E+01 7.38E+01 7.08E+01 4.31E+00 4.77E+01 5.08E+01 4.93E+01 2.19E+00 3.52E+01 3.70E+01 3.61E+01 1.27E+00
1.43E+06 8.12E+01

~

_ _ 5 .40E + 01 _ _ _ 3.71E+01 — — -

1.50E+06 9.47E+01 ! _ 6.04E+01 _ _ _ 3.90E+01 — - -

1.55E+06 1.08E+02 _ 6.99E+01 _ _ _ 4.61E+01 — - -

1.71E+06 1.49E+02 1.62E+02 1.56E+02 9.19E+00 9.53E+01 1.00E+02 9.77E+01 3.32E+00 6.20E+01 6.14E+01 6.17E+01 4.24E-01

1.88E+06 1.76E+02 _ _ 1.11E+02 _ — — 7.10E+01 - - -

1.94E+06 1.89E+02 ! 1.16E+02 _ _ _ 7 .0 3E + 0 1 — - -

2.00E+06 2.03E+02 2.11E+02 2.07E+02 5.66E+00 1.21E+02 1.24E+02 1.23E+02 2.12E+00 6.96E+01 6.97E+01 6.97E+01 7.10E-02



Vs (cm/s) b (cm)
No.l No.2 Average S.D No.l No.2 Average S.D

3.05E-01 3.39E-01 3.22E-01 2.40E-02 8.60E-03 9.15E-03 8.88E-03 3.89E-04
4.14E-01 1.11E-02

~

_ _

5.24E-01 1.34E-02 _ _

5.85E-01 1.27E-02 _ _

8.16E-01 9.50E-01 8.83E-01 9.47E-02 1.31E-02 1.54E-02 1.43E-02 1.63E-03
9.87E-01 1.39E-02 _ _ _

1.12E+00 1.59E-02 _ _

1.25E+00 1.33E+00 1.29E+00 5.65E-02 1.80E-02 1.91E-02 1.86E-02 7.78E-04



25. Data of slip velocity for L2020F at temperature of 210 ๐c  
Capillary no.614 Diameter 0.7525mm Length 25 .10mm le/d0= 33.36 l/dc=1.33mm 
Capillary no.214 Diameter 1,967mm Length 13.77mm lo/dc=7.00 l/do=0.5 lmm'1 
(Figures 3.74,3.81)

Tvv Ya(l/s) Die214 Y.(l/s) Die 614 Ym (1/s)
(dyn/cm2) No. 1 No.2 Average ร D No.l No.2 Average ร D No.l No.2 Average S.D
1.18E+06 7.95E+01 8.26E+01 8.10E+01 2.25E+00 1.03E+02 1 08E+02 1.06 E+02 3.83E+00 6.49E+01 6.67E+01 6.58E+01 1.26E+00
1.26E+06 8.42E+0I _ _ _ 1.14E+02 _ _ _ 6.59E+01 _ _ _

1.32E+06 8.74E+01 _ _ _ 1.25E+02 _ _ 6.43E+01 _ _ _

1.36E+06 9.06E+01 9.38E+01 9.22E+01 2.25E+00 1.30E+02 1.41E+02 1.3 5 E+02 7.65E+00 6.61E+01 6.45E+01 6.53E+01 1.11E+00
1.47E+06 1.00E+02 _ _ _ 1.52E+02 _ _ 6.81E+01 _ _ _

1.50E+06 1.03E+02 _ _ _ 1.57E+02 _ _ 6.99E+01 _ _ _

1.59E+06 1.11E+02 _ _ 1.79E+02 6.93E+01 ! _ _

1 66E+06 1.16E+02 1.19E+02 1.18E+02 2.25E+00 1.95E+02 2.03 E+02 1.99E+02 5.75E+00 6.69E+01 6.71E+01 6.70E+01 1.04E-01



Vs (ciTl/s) b (cm)
No. 1 No.2 Average S.D No. 1 No.2 Average S.D

3.57E-01 3.91E-01 3.74E-01 2.41E-02 5.50E-03 5.86E-03 5.68E-03 2.54E-04
4.49E-01 6.80E-03
5.66E-01 8.80E-03
6.00E-01 7.17E-01 6.58E-01 8.25E-02 9.08E-03 1.11E-02 1.01E-02 1.43E-03
7.85E-01 1.15E-02
8.19E-01 1.17E-02
1.03E+00 1.48E-02
1.20E+00 1.28E+00 1.24E+00 5.32E-02 1 79E-02 1.91E-02 1.85E-02 8.48E-04



26. Data of slip velocity for L2020F at temperature of 230 ๐c  
Capillary no.614 Diameter 0.7525mm Length 25 .10mm lc/dc= 33.36 l/dc=1.33mm 
Capillary no.214 Diameter 1.967mm Length 13.77mm lc/dc=7.00 l/dc=0.51mm"1 
(Figures 3.74, 3.82)

T* Ya(l/s) Die214 y  a (l/s) Die 614 Ym (l/s)
(dyn/cm2) No. 1 No.2 Average S.D No. 1 No.2 Average S.D No. 1 No.2 Average S.D
1.09E+06 1.11E+02 1.14E+02 1.13E+02 2.12E+00 1.46E+02 1.52E+02 1.49E+02 4.24E+00 8.95E+01 9.13E+01 9.04E+01 1.27E+00
I.17E+06 1.21E+02 _ _

~

1.62E+02
~

9.48E+01 _ _ _

1.22E+06 1.27E+02 _ _ 1.73E+02 ! ! 9.84E+01 _ _ _

1.25E+06 1.32E+02 1.35E+02 1.34E+02 2.13E+00 1.89E+02 1.95E+02 1.92E+02 4.24E+00 9.60E+01 9.78E+01 9.69E+01 1.27E+00
1.32E+06 1.43E+02 _ _ 2.11E+02 _ _ 1.01E+02 _ _ _

1.37E+06 1.49E+02 _ 2.22E+02 _ 1.04E+02 _ _ _

1.40E+06 1.53E+02 1.56E+02 1.55E+02 2.12E+00 2.27E+02 2.36E+02 2.32E+02 6.36E+00 1.06E+02 1.06E+02 1.06E+02 1.4 IE-03



Vs (ฟ ร ) b (cm)
No.l No.2 Average S.D No.l No.2 Average S.D

5.33E-01 5.67E-01 5.50E-01 2.40E-02 5.95E-03 6.20E-03 6.07E-03 1.76E-04
6.35E-01 6.70E-03 _

7.03E-01 7.14E-03 _

8.78E-01 9.12E-01 8.95E-01 2.40E-02 9.14E-03 9.30E-03 9.22E-03 1.13E-04
1.04E+00 1.03E-02 _

l.llE+00 1.06E-02
1.14E+00 1.22E+00 1.18E+00 5.65E-02 1.08E-02 1.14E-02 111 E-02 4.24E-04



27. Data of slip velocity for M3204RU at temperature of 190 ๐c  
Capillary no.614 Diameter 0.7525mm Length 25.10mm lc/dc= 33.36 l/dc=1.33mm 
Capillary no.214 Diameter 1,967mm Length 13.77mm lc/dc=7.00 l/dc=0.51mm'1 
(Figures 3.87, 3.92)

y a (1/s) Die214 Y  a (1/s) Die 614 y a.s (1/s)

(dyn/cm2) No. 1 No.2 Average ร D No. 1 No.2 Average ร D No. 1 No.2 Average S.D
1.00E+06 9.53E+01 9.69E+01 9.61E+01 1.13E+00 9.70E+01 1.06E+02 1.02E+02 6.36E+00 9.43E+01 9.15E+01 9.29E+01 1.98E+00
1.19E+06 1.14E+02 _ _ _ 1.57E+02 _ _ _ 8.79E+01 _ —

1.23E+06 1.18E+02 1.68E+02 _ _ _ 8.63E+01 _ _ —

1.57E+06 1.81E+02 1.84E+02 1.83E+02 2.12E+00 2.44E+02 2.54E+02 2.49E+02 7.07E+0» 1.42E+02 1.41E+02 1.42E+02 7.07E-01
1.63E+06 1.84E+02 _ _ _ 2.71E+02 _ _ _ 1.31E+02 — —

1.67E+06 1.88E+02 _ 2.84E+02 ! _ _ 1.27E+02 _ — —

1.71E+06 1.91E+02 ! 2.98E+02 _ _ _ 1.24E+02 _ — —

1.76E+06 1.94E+02 1.99E+02 1.97E+02 3.54E+00 3.25E+02 3.52E+02 3.39E+02 1.91E+01 1.12E+02 1.03E+02 1.08E+02 6.36E+00



Vs (cm/s) b (cm)
No. 1 No.2 Average S.D No. 1 No.2 Average S.D

2.51E-01 1.30E-01 7.75E-02 7.42E-02 2.67E-04 1.44E-03 8.54E-04 8.29E-04
6.49E-01 7.38E-03 _ _ _

7.66E-01 8.87E-03 _

9.53E-01 1.07E+00 1.01E+00 8.20E-02 6.69E-03 7.59E-03 7.14E-03 6.36E-04
1.32E+00 1.01E-02 _ _

1.47E+00 1.16E-02 _ _

1.63E+00 1.31E-02 _

2.00E+00 2.34E+00 2.17E+00 2.40E-01 1.78E-02 2.26E-02 2.02E-02 3.39E-03



28. Data of slip velocity for H5604F at temperature of 190 °c
Capillary no.614 Diameter 0.7525mm Length 25 .10mm lc/dc=33.36 l/dc=1.33mm" 
Capillary no. 1860 Diameter 1.25mm Lenght 50 .19mm lc/dc=40.15 l/dc=0.80mm
(Figures 3.88, 3.93)

Y a (1/s) Die614 y 3 (ๆ /ร) Die 1860 y'a.s (1/s)
(dyn/cm2) No. 1 No.2 Average SD No. 1 No.2 Average SD No. 1 No.2 Average ร D
1.20E+06 2.17E+01 2.71E+01 2.43E+01 3.82E+00 1.86E+01 2.48E+01 2.17E+01 4.38E+00 1.39E+01 2.13E+01 1.76E+01 5.21E+00
1.42E+06 3.79E+01 3.10E+01 _ 2.05E+01 _ _ —

1.79E+06 9.20E+01 9.47E+01 9.34E+01 1.91E+00 7.43E+01 8.05E+01 7.74E+01 4.38E+00 4.75E+01 5.89E+01 5.32E+01 8.09E+00
1.98E+06 1.14E+02 _ _ _ 9.29E+01 _ _ _ 6.14E+01 _ _ —

2.09E+06 1.41E+02 1.18E+02 _ _ 8.27E+01 _ — —

2.39E+06 2.38E+02 2.44E+02 2.41E+02 3.83E+00 2.04E+02 2.17E+02 2.10E+02 8.75E+00 1.53E+02 1.76E+02 1.64E+02 1.62E+01



Vs (0๗ร) b (cm)
No. 1 No.2 Average S.D No. 1 No.2 Average S.D

7.20E-02 5.40E-02 6.30E-02 1.30E-02 5.00E-03 2.50E-03 3.90E-03 1.90E-03
1.64E-01 8.00E-03 _

4.19E-01 3.36E-01 3.77E-01 5.80E-02 8.00E-03 5.70E-03 7.30E-03 2.20E-03
4.92E-01 8.00E-03 _

5.46E-01 7.00E-03
8.01E-01 6.36E-01 7.18E-01 1.17E-01 5.00E-03 3.60E-03 4.40E-03 1.10E-03



29. Data of slip velocity for H5690S at temperature of 150 °c
Capillary no.614 Diameter 0.7525mm Length 25 .10mm lc/dc= 33.36 1/dc=1.33mm 
Capillary no.214 Diameter 1,967mm Length 13.77mm lc/dc=7.00 1/du=0.51mm'1 
(Figure 3.75 a)

Ya (า/ร) Die214 Ya (1/s) Die 614 Ya, (1/S)
(dyn/cm2) No. 1 No.2 Average S.D No. 1 No.2 Average S.D No. 1 No.2 Average ร D
1.12E+06 1.11E+01 1.27E+01 1.19E+01 1.12E+00 1.35E+01 1.90E+01 1.62E+01 3.83E+00 9.62E+00 8.83E+00 9.23E+00 5.59E-01
1.33E+06 1.43E+01 _ _ _ 2.17E+01 _ __ __ 9.72E+00 — — —

1.43E+06 1.59E+01 _ _ _ 2.44E+01 _ __ __ 1.06E+01 _ — —

1.52E+06 1.75E+01 _ 2.71E+01 _ __ __ 1.15E+0I — — —

1.61E+06 1.91E+01 2.98E+01 _ ! __ 1.24E+01 __ — —

1.71E+06 2.07E+01 2.22E+01 2.15E+01 1.12E+00 3.25E+01 3.52E+01 3.38E+01 1.92E+00 1.33E+01 1.42E+01 1.38E+01 6.22E-01
1.84E+06 2.23E+01 _ _ _ 3.79E+01 _ _ _ 1.25E+01 — — —

1.95E+06 2.70E+01 _ _ 4.33E+01 _ _ _ 1.69E+01 — — -

2.22E+06 3.18E+01 _ 5.69E+01 __ _ _ 1.62E+01 — — -

2.37E+06 3.34E+01 3.65E+01 3.50E+01 2.25E+00 6.77E+01 7.31E+01 7.04E+01 3.83E+00 1.20E+01 1.55E+01 1.38E+01 2.45E+00



Vs (ฟ ร ) b (cm)
No. 1 No.2 Average S.D No. 1 No.2 Average S.D

3.70E-02 9.50E-02 6.60E-02 4.10E-02 3.80E-03 1.08E-02 7.30E-03 4.90E-03
1.12E-01 1.15E-02

” ”1.29E-01 1.22E-02
1.46E-01 1.27E-02

”1.63E-01 1.32E-02
1.80E-01 1.97E-01 1.89E-01 1.20E-02 1.35E-02 1.39E-02 1.37E-02 2.83E-04
2.38E-01 1.90E-02 _

2.48E-01 1.47E-02 _

3.82E-01 2.36E-02 _

5.23E-01 5.57E-01 5.40E-01 2.40E-02 4.34E-02 4.00E-02 4.17E-02 2.40E-03



30. Data of slip velocity for H5690S at temperature of 170 ๐c
Capillary no.614 Diameter 0.7525mm Length 25.10mm lc/dc= 33.36 l/dc=1.33mm 
Capillary no.214 Diameter 1.967mm Length 13.77mm lc/dc=7.00 1/dc=0.5 ๒ ทา’1 
(Figures 3.75 b, 3.83)

ya (1/s) Die214 y a (1/s) Die 614 y a. (1/s)
(dyn/cm2) No. 1 No.2 Average S.D No. 1 No.2 Average S.D No. 1 No.2 Average ร D
4.41E+05 4.77E+00 6.36E+00 2.87E+00 3.18E+00 8.12E+00 1.08E+01 9.48E+00 1.92E+00 2.68E+00 3.58E+00 3.13E+00 6.36E-01
8.66E+05 1.11E+01 _ _ 1.62E+01 _ _ _ 7.93E+00 _ — -

1.15E+06 1.75E+01 _ _ 2.71E+01 ! _ _ 1.15E+01 _ — -

1.35E+06 2.23E+01 _ _ 3.25E+01 ! _ _ 1.59E+01 _ — —

1.66E+06 3.02E+01 2.86E+01 2.94E+01 1.12E+00 4.33E+01 4.60E+01 4.47E+01 1.92E+00 2.20E+01 1.78E+01 1.99E+01 3.01E+00
1.77E+06 3.34E+01

~

4.87E+01 _ _ _ 2.38E+01 — — -

1.88E+06 3.66E+01 5.41E+01 _ _ _ 2.56E+01 — — —

1.98E+06 3.81E+01 _ 5.96E+01 ! _ _ 2.48E+01 — — —

2.05E+06 3.97E+01 4.13E+01 4.05E+01 1.12E+00 6.50E+01 7.04E+01 6.77E+01 3.83E+00 2.40E+01 2.32E+01 2.36E+01 5.51E-01



Vs (0๗ร) b (cm)
No. 1 No.2 Average S.D No. 1 No.2 Average S.D

5.1 IE-02 6.80E-Ü2 5.96E-02 1.19E-02 1.90E-02 1.90E-02 1.90E-02 ().()()E+()()
7.80E-02 _ _ _ 9.80E-Ü3 _ _ _

1.46E-01 _ _ 1.27E-02 _ _ _

1.56E-01 _ _ ! 9.80E-03 _ _ _

2.00E-01 2.65E-01 2.33E-01 4.59E-02 9.10E-03 1.50E-02 1.2 IE-02 4.17E-03
2.34E-01 _ 9.80E-03 _ _ _

2.68E-01 ! _ ! 1.00E-02 _ _ _

3.26E-01 1.03E-01 _ _ _

3.85E-01 4.43E-01 4.14E-01 4.10E-02 1.60E-02 1.90E-02 1.75E-02 2.12E-03



31. Data of slip velocity for H5690S at temperature of 190 ๐c
Capillary no.614 Diameter 0.7525 mm Length 25.10 mm 10/d0= 33.36 l/dc=1.33mm 
Capillary no.214 Diameter 1.967 mm Length 13.77 mm 10/d0= 7.00 I/dc= 0.5 I ทาทา 
(Figures 3.75 a, 3.84)

Tw Y a (1/s) Die 214 Y  a (1/S) Die 614 Y a , (1/ร)
(dyn/crrf) No. 1 No. 2 Average S.D No. 1 No. 2 Average S.D NO. 1 No. 2 Average S.D
1.03E+06 1.91 E+01 2.07E+01 1.99E+01 1.12E+00 2.71E+01 2.98E+01 2.84E+01 1.92E+00 1.41E+01 1.52E+01 1.46E+01 7.60E-01
1.36E+06 3.02E+01 _ _ _ 4.06E+01 __ _ — 2.37E+01 — — -
1.55E+06 3.66E+01 _ 5.41E+01 2.56E+01 — — —
1.74E+06 4.45E+01 4.77E+01 4.61E+01 2.25E+00 6.77E+01 6.50E+01 6.63E+01 1.92E+00 3.01E+01 3.73E+01 3.37E+01 5.08E+00
1.91E+06 5.09E+01

~ "

8.12E+01 _ _ _ 3.20E+01 — — —
2.03E+06 5.56E+01 ! 9.47E+01 _ _ — 3.13E+01 - - -
2.16E+06 6.36E+01 1.08E+02 __ _ _ 3.58E+01 — — -
2.25E+06 7.15E+01 6.99E+01 7.07E+01 1.12E+00 1.22E+02 1.14E+02 1.18E+02 5.75E+00 4.02E+01 4.36E+01 4.19E+01 2.35E+00



vs ( ๗ ร) b  ( c m )

N o . 1 N o .  2 A v e r a g e S .D N o . 1 N o . 2 A v e r a g e S .D

1 .2 2 E -01 1 .3 7 E -01 1 .3 0 E -01 1 . 10E -0 2 8 .6 6 E -0 4 9 .0 3 E -0 4 8 .8 4 E -0 3 2 .6 1  E -0 4

1 .5 9 E -01 _ _ _ 6 .7 1  E -0 4 _ _ —

2 .6 8 E -01 _ _ _ 1 .0 5 E -0 3 _ _ —

3 .5 3 E -01 2 .6 1 E -01 3 .0 7 E -01 6 .5 0 E -0 2 1 . 17 E -0 3 7 .01  E -0 4 9 .3 6 E -0 3 3 .3 2 E -0 3

4 .6 3 E -01 _ _ _ 1 4 5 E -0 3 — — —

5 .9 6 E -01 _ _ _ 1 .9 0 E -0 3 _ _ —

6 .8 2 E -01 __ _ _ 1.9 1 E -0 3 _ _ —

7 .6 7 E -01 6 .5 9 E -01 7 . 1 3 E -01 7 .6 0 E -0 2 1 .9 1 E -0 3 1 .5 1 E -0 3 1 .7 1 E -0 2 2 .8 3 E -0 3



32. Data of slip velocity for H5690S at temperature of 210 ๐c  
Capillary no.614 Diameter 0.7525mm Length 25 .10mm 10/dc=33.36 
Capillary no.214 Diameter 1 97mm Length 13.77mm l0/d0=7.00 
(Figures 3.75 b, 3.85)

l/d^lJSmm ' 1
l/dc=7.00mm''

Y a (1 /s ) Die 214 Y a (1 /s ) Die 614 Y a .s (1 /s )

(dyn/cm2) No. 1 No.2 Average ร D No. 1 No.2 Average S.D No. 1 No.2 Average S.D
1.03E+06 2.86E+01 3.02E+01 2.94E+01 1.13E+00 3.52E+01 3.25E+01 3.39E+01 1.91E+00 2.45E+01 2.88E+01 2.67E+01 3.04E+00
1.13E+06 3.34E+01 _ _ _ 4.06E+Ü1 _ _ _ 2.89E+01 _ _ —

1.35E+06 3.97E+01 _ _ _ 5.41E+01 _ _ _ 3.08E+01 — — —

1.53E+06 4.77E+01 6.77E+01 _ _ ! 3.52E+01 _ — —

1.71E+06 5.72E+01 5.88E+01 5.80E+01 1.12E+00 8.12E+01 8.66E+01 8.39E+01 3.83E+00 4.23E+01 4.15E+01 4.19E+01 5.59E-01
1.81E+06 6.04E+01 _ _ _ 9.47E+01 _ _ _ 3.90E+01 — — -

1.93E+06 6.83E+01 1.08E+02 ! _ _ 4.35E+01 _ — —

2.07E+06 7.63E+01 7.95E+01 7.79E+01 2.25E+00 1.22E+02 1.27E+02 1.25E+02 3.83E+00 4.79E+01 4.97E+01 4.88E+01 1.27E+00



Vs (crn/s) b (cm)
No. 1 No.2 Average S.D No. 1 No.2 Average S.D

1.00E-01 3.50E-02 6.75E-02 4.59E-02 4.00E-03 I.20E-03 2.60E-03 1.97E-03
1.10E-01 3.80E-03
2.20E-01 7.20E-03
3.05E-01 8.60E-03
3.66E-01 4.24E-01 3.95E-01 4.10E-02 8.60E-03 1 02E-02 9.40E-03 1.13E-03
5.24E-01 1.30E-02
6.09E-01 1.40E-02
6.94E-01 7.28E-01 7.11E-01 2.40E-02 1.40E-02 1.46E-02 1.43E-02 4.24E-04



33. Data of slip velocity for H5690S at temperature of 230 ๐c
Capillary no.614 DiameterO.7525mm Length 25 .10mm lc/dc=33.36 l/dc=1.33mm  
Capillary no.214 Diameter 1 967mm Length 13.77mm 1c/dc=7.00 1/dc=0.5 1 ทาทา1 
(Figures 3.75 a, 3.86)

Ya(i/S) Die 214 Y ,(1/s) Die 614 Ya.s (1/s)
(dyn/cm2) No. 1 No.2 Average S.D No. 1 No.2 Average S.D No. 1 No.2 Average S.D
1.13E+06 4.13E+01 4.45E+01 4.29E+01 2.26E+00 5.41E+01 5.14E+01 5.28E+01 1.89E+00 3.33E+01 4.02E+01 3.67E+01 4.86E+00
1.30E+06 4.93E+01 5.08E+01 5.01E+01 1.09E+00 6.77E+01 6.50E+01 6.63E+01 1.93E+00 3.78E+01 4.21E+01 3.99E+01 3.01E+00
1.40E+06 5.72E+01 5.56E+01 5.64E+01 1.12E+00 8.12E+01 7.31E+01 7.71E+01 5.74E+00 4.23E+01 4.43E+01 4.35E+01 1.73E+00
1.57E+06 6.99E+01 7.31E+01 7.15E+01 2.25E+00 9.47E+01 9.75E+01 9.61E+01 1.91 E+00 5.45E+01 5.79E+01 5.62E+01 2.45E+00
1.69E+06 7.95E+01 _ 1.08E+02 _ _ — 6.15E+01

- - -

1.79E+06 8.90E+01 1.22E+02 _ _ _ 6.86E+01 — - -

1.89E+06 9.54E+01 9.85E+01 9.69E+01 2.24E+00 1.35E+02 1.38E+02 1.37E+02 1.91 E+OO 7.05E+01 7.39E+01 7.22E+01 2.43E+00
2.00E+06 1.05E+02 _ _ 1.49E+02 _ _ — 7.75E+01

- - -

2.09E+06 1.11E+02 1.62E+02 _ _ _ 7.94E+01
- - -

2.16E+06 1.16E+02 1.18E+02 1.17E+02 1.12E+00 1.76E+02 1.81E+02 1.79E+02 3.83 E+00 7.87E+01 7.79E+01 7.83E+01 5.59E-01



v s (cm/s) b (cm)
No.l No.2 Average S.D No.l No.2 Average S.D

1.96E-01 1.06E-01 1.51E-01 6 37E-02 5.86E-03 2.63E-03 4.25E-03 2.28E-03
2.8 IE-01 2.15E-01 2.48E-01 4 67E-02 7.43E-03 5.1 IE-03 6.27E-03 1.64E-03
3.66E-01 2.66E-01 3.16E-01 7 07E-02 8.66E-03 5.94E-03 7.30E-03 1.92E-03
3.78E-01 3.71E-01 3.75E-01 4 81E-03 6.95E-03 6.41E-03 6.68E-03 3.82E-04
4.39E-01 7.14E-03

”5.01E-01 7.30E-03
6.10E-01 6.03E-01 6.06E-01 4 95E-03 8.65E-03 8.15E-03 8.40E-03 3.53E-04
6.71E-01 8.66E-03 _

7.80E-01 9.83E-03 _

9.18E-01 9.72E-01 9.45E-01 3 85E-02 1.17E-02 1.25E-02 1.2 IE-02 5.66E-04



34. Data of slip velocity for H6205JU at temperature of 190 ๐c  
Capillary no.614 Diameter 0.7525mm Length 25 .10mm lc/dc=33.36 l/dc=1.33mm 
Capillary no.214 Diameter 1,97mm Lenght 13.77mm lc/dc=7.00 l/dc=0.51 ทาทา’1
(Figures 3.88, 3.95)

y a (1/s) Die614 y'a (1/s) Die 214 Y'a., ( 1 / S )

(dyn/cm2) No.] No.2 Average S.D No. 1 No.2 Average S.D No. 1 No.2 A\’erage S.D
1.08E+06 1.89E+02 2.03E+02 1.96E+02 9.90E+00 1.64E+02 1.67E+02 1.66E+02 2.12E+00 I.48E+02 1.44E+02 1.46E+02 2.83E+00
1.21E+06 2.30E+Ü2 _ _ 1.95E+02 _ _ — 1.74E+02 — — -

1.25E+06 2.44E+02 2.02E+02 _ _ _ 1.76E+02 — — -

1.31E+06 2.71E+02 2.90E+02 2.81E+02 1.34E+01 2.18E+02 2.21E+02 2.20E+02 2.12E+00 1.85E+02 1.78E+02 1.82E+02 4.95E+00
1.34E+06 2.84E+02 _ _ 2.27E+02 _ _ — 1.92E+02 — - —

1.37E+06 2.98E+02 _ _ 2.34E+02 _ _ — 1.94E+02 — - -

1.40E+06 3.11E+02 _ 2.43E+02 _ _ _ 2.01E+02 — — -

1.50E+06 3.52E+02 3.68E+02 3.60E+02 1.13E+01 2.75E+02 2.76E+02 2.76E+02 7.07E-01 2.27E+02 2.19E+02 2.23E+02 5.66E+00



Vs (ฟ ร ) b (cm)
No. 1 No.2 Average S.D No. I No.2 Average S.D

3.94E-01 5.51 E-ü 1 4.73E-01 1.1 1E-01 2.66E-03 3.80E-03 3.23E-03 8.06E-Ü4
5.28E-01 3.00E-03 _

6.38E-01 3.60E-03
8.08E-01 1.05E+00 9.29E-01 1.71E-01 4.30E-03 5.89E-03 5.05E-03 1.06E-03
8.69E-01 4.50E-03 _ _

9.79E-01 5.05E-03 _ _

1.04E+00 5.17E-03 _

1.17E+00 1.40E+00 1.29E+00 1.63E-01 5.17E-03 6.36E-03 5.77E-03 8.41E-04
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