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APPENDICES
APPENDIX A

L Data of the wall shear stress, the apparent strain rate of LLDPE( L2009F)
Die No.614 (dc=0.725 mm, lc=25.105 mm, lddc=33.4) at 190 °c in Figure 3.1a

Velocity Load (max) Load (min) Y Y& Y& Yaag) SD twi(max) cw2 (max)  Tw3(max) tw(avg) (max) SD tw (min)
(mm/min) (kg) (kg) (Lisec) (1/sec) (1/sec) (1/sec) (dynes/cm?2 (dynes/cm2) (dynesicm2) (dynes/cm?2) (dynes/cm?2)
0.50 25.4 13.5 2.61 E+05
2.50 81.3 67.7 8.37E+05
5.00 181 135 1.86E+06
6.30 220 171 2.27E+06
7.20 232 195 2.39E+06
9.80 234 265 255 270 263 7.67 2.41E+06 2.25E+06 2.57E+06 2.41E+06 2.41.E+06 1.60.E+05
12,5 305 338 3.14E+06
128 329 346 3.39E+06
131 334 355 3.45E+06

14.0 340 379 3.51E+06



Velocity
(mm/min)
15.2
16.5
17.0
20.0
25.0
30.0
40.0
45.0
55.0
60.0
68.0
70.0
98.0
105
108
112
115
120

Load (max) Load (min)

(kg)
348

355
359
368
338
363
367
366
368
370
393
390
401
411
414
435
428
439

(kg)

342.35
343,51
345.34
347.16
350.83
355.43

Y1
(1/sec)
411
447
460
541
677
812
1083
1218
1489
1624
1841
1895
2653
2842
2924
3032
3113
3248

Ya

679

3010

Y8 Ynlag)
(L/sec) (Llsec) (1/sec)

674

3030

677

3024

SD

2.50

12.11

(max)

3.58E+06
3.66E+U6
3.70E+06
3.79E+06
3.48E+06
3.T4E+06
3.78E+06
3.78E+06
3.80E+06
3.81E+06
4.05E+06
4.02E+06
4.13E+06
4.23E+06
4.27TE+06
4.48E+06
4.41E+06
4.53E+06

W2 (max)

3.32E+06

4.35E+06

w3 (max) "wavg) ( ax)
(dynes/cm?2 (dynes/cm2) (dynes/cm2) (dynes/cm2)

3.61E+06

4.53E+06

3.4TE+06

4.45E+06

SD

1.45E+405

9.29E+04

(min)

(dynes/icm2)

3.53E+06
3.54E+06
3.56E+06
3.58E+06
3.62E+06
3.66E+06

06



Velocity Load (max) Load (min)

(W
130
150
180
200
240
280

)

(kg)
456
480
491
505
516
532

(kg)

Yal
(1/sec)
3519
4061
4873
5414
6497
7580

Y& Y&  Yaaw)
(Lisec) (L/sec) (L/sec)

SD

twi(max)  Tu2 (max)  twd(max) w(aw,) (max)
(dynes/cm?2 (dynes/cm2) (dynes/cm2) (dynes/cm?)
4.70E+06
4.95E+06
5.06E+06
5.20E+06
5.32E+06
5.48E+06

SD

Tw (min)

(dynesicm?)



2. Data of the wall shear stress, the apparent strain rate of LLDPE( L2020F)
Die No.614 (dc=0.725 mm, lc=25.105 mm, lddc=33.4) at 190 °c in Figure 3.1b.

Velocity Load (max) Load (min)

(mm/min)
0.10
0.50
1.50
5.00
6.00
7.00
8.00
9.00
11.00
12.00
13.00
15.00
20.00
23.00
25.00

(kg)
128
17.3
55.8
139
159
186
172
207

236
245
262
295
310
314

Yal

2.71
13,5
40.6
135
162
189
217
244
298
325
352
406
541
623
677

Y a2

208

309

vya3  Yaaw)
(Usec) (L/sec) (1/sec) (L/sec)

222 216

322

SD

7.04

122

T, (max)

1.32E+05
1.79E+05
5.75E+05
1.43E+06
|.64E+06
1.92E+06
2.04E+06
2.14E+06
2.28E+06
2.43E+06
2.53E+06
2.70E+06
3.04E+06
3.19E+06
3.24E+06

Uvz (max)  T,1(max) TV )(max) SD T, (min)

(dynes/cm?2) (dynes/cm?2) (dynes/cm2) (dynes/cm?) (dynes/cm2)

2.36E+06  1.76E+06 2.05.E+06 3.00E+05

2.29E+06 2.81E+06 2.51.E+06 2.69E+05

to



Velocity Load (max) Load (min)

( m/min)
40.00
60.00
65.00
70.00
75.00
85.00
90.00
93.00
95.00
97.00
99.00

100
103
105
111
113
115
117

(kg)
336

388
3681
396
399
401
404
405
407
408
413
395
416
417
417
417
420
423

(kg)

379
380
382
383
384
386
389
392
395

Yal

(Usec) (Usec) (l/sec) (Usec)

1083
1624
1760
1895
2030
2301
2436
2518
25712
2626
2680
2107
2788
2842
3005
3059
3113
3167

r«?

1730

r.3

1780

Yeaw)

1757

SD

251

TW(max)

3.46E+06
4.00E+06
4.06E+06
4.08E+06
4. 11E+06
4.13E+06
4.17E+06
4.17E+06
4.20E+06
4.20E+06
4.25E+06
4.27E+06
4.29E+06
4.30E+06
4.30E+06
4.30E+06
4.33E+06
4.36E+06

tv2 (max)

3.89E+06

B (max) wfavg) (Max)
(dynesicm?) (dynesicm?) (dynesfcm?) (dynesicm?)

3.87E+06

3.94 E+06

SD Tw(min)
(dynes/cm?)

1.04E+05 3.90E+05
3.91E+05
3.93E+05
3.94E+05
3.96E+05
3.98E+05
4.00E+05
4.04E+05
4.07E+05



Velocity Load (max) Load (min)

( m/min)
119
120
127
129
130
131
133
135
137
139
150
170

240
260

(kg)
427

427
429
431
437
429
443
446
448
450
452
475
500
517
530
536

(kg)

Yal

(1/sec) (Usec) (Usec) (L/sec)

3221
3248
3438
3492
3519
3546
3600
3654
3709
3763
4061
4602
5414
5955
6497
7038

Ya

3520

Ya3

3500

Y a(avg.)

3522

SD

23.2

TW(max)

4.40E+06
4.40E+06
4.42E+06
4.45E+06
4.50E+06
4.42E+06
4.56E+06
4.59E+06
4.62E+06
4.64E+06
4.66E+06
4.89E+06
5.15E+06
5.33E+06
5.47E+06
5.52E+06

Tw2 (max)

4.53E+406

TiB (Max)  Tw(avg) (Max)
(dynesicmd) (dynesicm?) (dynesfcm?) (dynes/cm2)

4.66E+06

4.54E+06

SD

1.20E+05

Tw(min)
(dynes/cm?)



3. Data of the wall shear stress, the apparent strain rate of MDPE (M32Q4RU)

Die n0.614 (dc=10.7525 mm, lc=25.105 mm, lddc=33.4) at 190 °c in Figure 3.1c.

Velocity
(mm/min)
0.50
1.00
3.00
5.00
10.0
130
170
200
23.0
21.0
30.0
31.0
43.0
41.0

Load
(k)
18.9
35.2
174
824
136.5
183
208
223
238
254
265
289
1
314

Ya!
(1/sec)

135
211
81.2
135
211
352
460
%1
623
131
812
1002
1164
1212

Ya2

(/sec)

468

Y3

(1/sec)

450

Ya(avg.)
(L/sec)

459

D

9.00

Twl

(dynesicm?) (dynes/cm?) (dynesicm?) (dynes/cm?)

1.95E+05
3.63E+05
1.97E+05
8.49E+05
|.41E+06
1.89E+06
2.14E+06
2.30E+06
2.45E+06
2.62E+06
2.13E+06
2.98E+06
31 1E+06
3.24E+06

T2

2.20E+06

w3

2.16E+06

T (nvg.)

2.17.E+06

D

2.15E+04



Velocity
(mm/min)
50.0
53.0
57.0
60.0
700
90.0
100
150
200
230
250
260
304

Load
(kg)
320
320
334
31
360
3718
386
399
437
461
478
481
490

Yal
(Usec)
1354
1435
1543
1624
189
2436
2107
4061
5414
6226
6768
7038
8229

Ya2
(Usec)

2420

7040

Y3
( Usec)

2430

7030

Y ()
(I/sec)

2429

1036

D

8.22

533

Tw

(dynesicm?) (dynesfcm2) (dynesicm?) (dynesicm?)

3.30E+06
3.37E+06
3.45E+06
3.52E+06
3.71E+06
3.89E+06
3.98E+06
411 E+06
4.50E+06
4.76E+06
4.92E+06
4.95E+06
5.05E+06

t 2

3.63E+06

5.00E+06

V- Lv(avg )

3.90E+06  3.81.E+06

487E+06 4.94.E+06

D

1.54E+05

6.58E+04



4. Data of the wall shear stress, the apparent strain rate of HDPE (N3260)
Die n0.614(dc=0.7525 mm, lc=25.105 mm, lddc=33.4) at 190 °c in Figure 3.1d.

Velocity Load (max) Load ( in) var vz vs vog SO TWAmax) Tw(max) WB(max) . . (max  SD mw (Min)

( r/tin) (ko) (kg)  (Lfsec) (Lfsec) (Lisec) (1/sec) (dynes/cm?) (dyneslcm? (dynes/cm?) (dynesicm?) (dynes/cm2)
0.20 189 541 1.95E+05
0.50 46.8 135 4.83E+05
1.00 92.0 211 9.48E+05
2.00 183 5.1 1.88E+06
2.80 215 758 690 810 753 6.02 222E+06 208E+06 242E+06 2.24E+06 1.71E+04
5.00 238 135 2.45 E+06
10.0 273 271 2.81 E+06
130 218 352 2.87E+06
170 284 460 2.93E+06
20.0 291 51 3.00E+06
23.0 299 623 3.08E+06
210 312 131 321 E+06
30.0 318 812 3.28E+06

33.0 326 306 893 875 896 888 114 3.36E+06 3.12E+06 348E+06 332E+06 183E+04  3.15E+06
310 329 308 1002 3.39E+06 3.1TE+06



Velocity Load (max) Load (min)

(mm/min)
40.0
43.0
471.0
50.0
53.0
57.0
60.0
65.0
70.0
100
150
200
230
250

(kg)
330
31
350
354
360
367
368
31
314
316
319
31
434
455

(kg)
309

Al
312
315
3
319
322
325

Yd

1083
1164
1212
1354
1435
1543
1624
1760
189
2107
4061
5414
6226
6768

y.

1877

Ya Yalaval SD
(1/sec) (L/sec) (1/sec) (1/sec)

1891

1888 941

i ax)

3.40E+06
3.51E+06
3.61E+06
3.64E+06
3.T1E+06
3.78E+06
3.T9E+06
3.84E+06
3.86E+06
3.88E+06
3.90E+06
3.93E+06
4.48E+06
4.69E+06

l,,: (max)

3.12E+06

Lvt (max) (@, 1(max
(dynesicm:) (dynes/cm:) (dynes/cm:) (dynesicm:)

3.61E+06

3.T3E+06

D

1.24E+04

T, (min)
(dynes cm:)
3.18E+06
321 E+06
3.22E+06
3.25E+06
3.2TE+06
3.29E+06
3.32E+06
3.35E+06



0. Data of the wall shear stress, the apparent strain rate of HDPE( H56905)
Die N0.614 (dc=0.725 mm, Ic= 25.105 mm, lddc=33.4) at 190 (¢ in Figure 3. le.

Velocity Load (max) Loadmin) va Y2 13 Yawey SO TWi(max)  Tw(max) ' (max) Lwwg)(max) T, (min)
(mm/min)  (kg) (kg)  (Usec) (Usec) (l/sec) (Lsec) (dynes/cm2)  (dynesicm?) (dynesicm2)  (dynes/cm?) (dynes/cm?)
0.20 23.9 541 2.46E+04

0.50 44.0 135 4 54E+04

1.00 194 211 8.19E+04

150 13 40.6 1.35E+05

2.00 153 54.1 157E+05

2.50 168 67.7 1.73E+05

3.00 186 81.2 1.91E+05

350 198 9% 2.04E+05

4.00 209 108 2.16E+05

4.30 219 116 2.26E+05

450 222 12 2.29E+05

5.00 232 135 2.40E+05

5.50 242 149 2.49E+05

6.00 250 162 2.58E+05

6.50 258 176 2.66E+05



(

Velocity Load (max) Load (min)

/
7.00
8.50
9.00
9.50
100
105
110
115
120
125
130
140
150
170
20.0
230
40.0
470

)

(kg)
267
268
292
296
300
303
308
312
316
319
324
331
336
31
354
356
360
363

(kg)

298
291
295
293
295

Yal

(L/sec) (L/sec) (Llsec) (l/sec)

189
230
244
251
211
284
298
3
325
338
352
319
406
460
1
623
1083
1212

i

550

Ya3

310

Ya(avg )

460

SD

90.0

Twi(max)

Twe (max) ~ IvB(max)

Avy(avg) (mCiX)

(dynes/cm?) (dynesicm?) (dynesicm2)  (dynes/cm?)

2.75E-05
2.96E+05
301 E+05
3.05E+05
3.09E+05
3.13E+05
31TE+05
3.22E+05
3.26E+05
3.29E+05
3.34E+05
3.42E+05
3.46E+05
3.62E+05
3.65E+05
3.67E+05
3TLE+05
3. TAE+05

3.21E+06  2.70E+06

2.09E+06

D Lv (min)
(dynesicm?)

1.52E+06 3.07E+05
3.00E+05
3.04E+05
3.02E+05
3.04E+05



(

Velocity Load (max) Load (min)
(ko)

)
50.0
60.0
65.0
10.0
100
150
200
250
300

(kg)
36
37
297
302
347
407
445
487
500

292
291
291

Yal

1354
1624
1760
189
2107
4061
5414
6768
8121

Y a2

1600

3000

Y a3

1780

2000

Ya(avg.) SD

(Usec) (Usec) (Lisec) (Usec)

1713 98.6

2569 5141

Twdmax)  1v2(max) .s(Max) gy (max) SO Tw(min)
(dynesicm2)  (dynes/cm?) (dynes/cm?)  (dynes/cm?) (dynesicm?)
3.76E+05 3.01E+05
3.86E+05 3.00E+05
3.06E+05 ~ 294E+06 3.16E+06  2.14E+06  159E+06 3.00E+05
3.12E+05

357E+05  3.65E+06 3.99E+06  2.67E+06  2.01E+06

4.19E+05

4, 58E+05

5.02E+05

5.15E+05



6. Data of the wall shear stress, the apparent strain rate of HDPE (R1760)
Die n0.614 (dc=0.7525 mm, lc=25.105 mm, lddc=33.4) at 190 °c in Figure 3.If.

Velocity Load (max) Load (min)

(mm/min)
0.20
0.50
1.00
3.00
5.00
7.00
10.0
130
170
20.0
23.0
21.0
30.0
33.0
31.0

(kg)
8.89

212
45.2
84.6
il
128
160
206
290
330
344
338
339
342
345

(kg)

264
267
269
212
275

Yas

(sec) (Usec) (Usec) (L/sec)

5
14
21
8l
135
189
271
352
460
1
623
131
812
893
1002

Y a2

550

680

Y a3

310

410

ya(avg.)

460

51

D

90.0

109

(max)

|2 (max)

3 (Mmax)

(avg. (maX)

(dynesicm?  (dynesicm?)  (dynes/cm2) (dynes/cm2)

9.16E+04
2.18E+05
4.65E+05
8.72E+05
1.15E+06
1.32E+06
1.65E+06
2.12E+06
2.99E+06
3.40E+06
3.55E+06
3.49E+06
3.49E+06
3.52E+06
3.56E+06

3.21E+06

3.90E+06

2.T0E+06

3.20E+06

2.97E+06

3.55E+06

D

2.50E+05

3.50E+04

(min)
(dynesicm?)

2.T2E+05
2.15E+05
2.TTE+05
2.80E+05
2.83E+05



(

Velocity Load (max) Load (min)

/min)
40.0
43.0
47.0
50.0
53.0
57.0
60.0
65.0
70.0

100
150
200
230
250

(kg)
346
354
357
358
359
359
359
368
369
375
376
456
554
623

(ko)
279

Yal

(L/sec) (L/sec) (L/sec) (l/sec)

1083
1164
1272
1354
1435
1543
1624
1760
1895
2707
4061
5414
6226
6768

Ya

1480

3000

Ya3

1000

2000

Y a(avg)

1215

2569

SD

244

514

( ax)

tW2 (max)

s (max)

(avg.) (m aX)

(dynesicmd  (dynesicm2) (dynesicm2 (dynes/cm2)

3.56E+06
3.65E+06
3.68E+06
3.69E+06
3.70E+06
3.70E+06
3.70E+06
3.79E+06
3.80E+06
3.86E+06
3.87E+06
4.70E+06
5.71E+06
6.42E+06

3.40E+06

3.65E+06

3.85E+06

3.99E+06

3.63E+06

3.83E+406

SD

2.25E+04

1.72E+04

2.88E+05



1. Data of the wall shear stress, the apparent strain rate of LLDPE(L2020F)

Die No.614 (dc=0.725 mm, Ic=25.105 mm, lddc= 33.4) at 160 °c in Figure Ala.

Velocity Load (max) Load (min)

(mm/min)
0.20
0.50
1.00
3.00
5.00
7.00
10.0
130
170
20.0
23.0
21.0
30.0
33.0
31.0

(ko)
224

55.2
88.2
168
246
247
284
310
334
31
357
352
31
365
354

(kg)

340
31
342

Y'al

(Usec) (L/sec) (L/sec) (Llsec)

541
135
211
81.2
135
189
271
352
460
541
623
131
812
893
1002

Ya2

142

832

y.3

145

809

Y (vu)

141

818

4.94

125

Twimax)

[w2 (max)

8 (max)

tiv(avg.) (maX)

(dynesicm?) (dynesicm2) (dynesicm?)  (dynes/cm?)

2.31E+05
5.68E+05
9.09E+05
1.73E+06
2.53E+06
2.54E+06
2.93E+06
3.20E+06
3.44E+06
3.62E+06
3.68E+06
3.62E+06
3.T2E+06
3.76E+06
3.65E+06

2.62E+06

3.82E+06

2.48E+06

3.67E+06

2.54E+06

3.TAE+06

1.08E+04

7.64E+04

tiv (min)
(dynes/cm?)

3.51E+06
3.51E+06
3.52E+06



(

Velocity Load (max) Load (min)

Imin)

40.0
43.0
47.0
50.0
53.0
5.0
60.0
65.0
70.0
100
150
200
230
250

(kg)
355
363
371
361
369
319
386
396
406
467
528
549
555
563

(kg)
343
344
345
346
348
349
31
355
359

Yal
(1/sec)

1083
1164
1212
1354
1435
1543
1624
1760
189
2107
4061
5414
6226
6768

Ye2
(1/sec)

1891

Ya3
(1/sec)

1799

Ya(avg.) D
(1lsec)

1862 543

TW(max)

(dynes/cm2) (dynes/cm2) (dynes/cm?2)

3.65E+06
3.74L+06
3.82E+06
3.T2E+06
3.80E+06
3.90E+06
3.98E+06
4.08E+06
4.18E+06
4.81E+06
5.44E+06
5.66E+06
5.71E+06
5.80E+06

Tw2 (max)

4. 11E+06

w3 (max)

4.22E+06

Aw(avg) (max)
(dynes/cm?2)

4.17E+06

D

5.61E+04

Tw (min)

(dynes/cm 2)

353 E+06
3.54L+06
3.55E+06
3.56E+06
3.58E+06
3.60E+06
3.62E+06
3.66E+06
3.70E+06



8. Data of the wall shear stress, the apparent strain rate of LLDPE( L2020F)

Die No0.614 (dc=0.725 mm, lc=25.105 mm, lddc=33.4) at 170 °c in Figure Alb.

Velocity Load (max) Load (min)

(mm/min)
0.20
0.50
1.00
3.00
5.00
7.00
100
130
170
20.0
23.0
21.0
30.0
33.0
31.0

(kg)
245
413
5.6
143
183
21
243
269
299
319
337
355
356
31
358

(kg)

Yy

(Usec) (Vsec)

541
135
211
81.2
135
189
271
352
460
541
623
73l
812
893
1002

Ya

142

Yas
(/sec)

150

y (\9)
(Usec)

142

SD

1.34

(max)

W2 (max)

|3 (max)

) (max)

(dynesicm2) (dynes/cm2) (dynesicm?) (dynes/cm?)

2.52E+05
4.25E+05
1.19E+05
147E+06
1.88E+06
2.49E+06
2.50E+06
2.T7E+06
3.08E+06
3.29E+06
3.4TE+06
3.66E+06
3.67E+06
3.T2E+06
3.69E+06

1.75E+06

2.00E+06

1.88E+06

D

|.25E+405



Velocity Load (max) Load (min)

(mm/min)

43.0
47.0
50.0
53.0
57.0
60.0
65.0
70.0
80.0
90.0
100
110
120
135
150
200

(kg)
355
351
355
360
365
368
3N
3n
378
382
391
420
450
466
500
527

(kg)

340
341
342
343
344
345
351
355
358
361

Yal
(1/sec)
1164
1272
1354
1435
1543
1624
1760
1895
2166
2436
2707
2978
3248
3654
4061
5414

Y&
(1Usec)

1351

2971

Y3
(1/sec)

1347

2985

Ya(aw)
(1/sec)

1351

2978

SD

3.28

7.00

Lvi(max)

tW2 (max)

XW8 (max)

Lv(avg.) (max)

(dynesicm2) (dynes/cm2) (dynesicm2) (dynes/cm?2)

3.66E+06
3.62E+406
3.66E+06
3.7T1E+06
3.17E+06
3.79E+06
3.83E+06
3.82E+06
3.90E+06
3.94E+06
4.03E+06
4.33E+06
4.64E+06
4.80E+06
5.15E+06
5.43E+06

3.48E+06

4.25E+06

3.55E+06

4 44E+06

3.56E+06

4.34E+06

SD

9.09E+04

9.55E+04



9. Data of the wall shear stress, the apparent strain rate of LLDPE( L2020F)

Die No.614 (dc=0.725 mm, Ic= 25.105 mm, Iddc=33.4) at 180 °c in Figure Ale.

Velocity Load (max) Load (min)

(mm/min)
0.20
0.50
1.00
3.00
5.00
7.00
10.0
130
170
200
230
21.0
30.0
43.0
50.0

(ko)
9,66

30.0
65.2
130
mn
198
238
254
282
300
316
336
349
345
359

(kg)

Yl

(L/sec) (L/sec) (Llsec) (L/sec)

541
135
21.1
81.2
135
189
271
352
460
541
623
131
812
1164
1354

Yo

142

Yo

140

Yeag)

139

341

TW( ax)

Tz (Max)

V- (max)

) (max)

(dynes/cm?) (dynes/cm2) (dynesicm? (dynes/cm?)

9.96E+04
3.09E+05
6.72E405
1.34E+06
1.76E+06
2.04E+06
2.46E+06
2.62E+06
2.90E+06
3.09E+06
3.26E+06
3.46E+06
3.60E+06
3.56E+06
3.70E+06

1.70E+06

1.66E+06

1.71E+06
c'd

SD

5.13E+04

Tu (min)
(dynes/cm?)

0



9. Data of the wall shear stress, the apparent strain rate of LLDPE( L2020F)

Die N0.614 (dc=0.725 mm, lc=25.105 mm, lddc=33.4) at 180 °c in Figure Ale.

Velocity Load (max) Load (min)

(mm/min)
0.20
0.50
1.00
3.00
5.00
7.00
10.0
130
170
20.0
230
21.0
30.0
43.0
50.0

(kg)
9.66
30.0
65.2
130
1
198
238
254
2682
300
316
336
349
345
359

(kg)

Yal

(Usec) (L/sec) (L/sec) (Llsec)

541
135
211
81.2
135
189
211
352
460
541
623
731
812
1164
1354

Y2

142

Y3

140

ydag)

139

D

341

TM(max)

9.96E+04
3.09E+05
6.72E+05
1.34E+06
1.76E+06
2.04E+06
2.46E+06
2.62E+06
2.90E+06
3.09E+06
3.26E+06
3.46E+06
3.60E+06
3.56E+06
3.T0E+06

T2 (max)

1.70E+06

Tw (max)  tvawg) (max)
(dynesicm2) (dynesicm? (dynes/icm?) (dynesicm?)

1.66E+06

1.71E+06

5.13E+04

Tu (min)
(dynes/cm2



Velocity Load (max) Load (min)

(mm/min)
53.0
60.0
65.0
70.0

110
125
150
200
230

(ko)
370
382
387
392
41
422
483
526
541

(kg)

352
361
368
382
391

Yai

(1/sec) (Lfsec) (Llsec) (Lfsec)

1435
1624
1760
1895
2978
3384
4061
5414
6226

Y&

1621

3378

Ya3

1611

3378

Ya(awg)

1619

3380

SD

6.89

3.32

Lv:(max)

|2 (max)

tvB (max)

Lviavg.) (Max)

(dynesicm?) (dynes/cm2) (dynes/cm?2) (dynes/cm2)

3.82E+06
3.94E+06
3.99E+06
4.04E+06
4.24E+06
4.35E+406
4.98E+06
5.42E+06
557E+06

3.88E+06

4.30E+06

3.90E-06

4.40E+06

3.91E+06

4.35E+06

SD

3.14E+04

5.00E+04

Tw( in)
(dynes/cm?)

3.63E+06
3.712E+06
3.79E+06
3.94E+06
4.03E+06



10. Data of the wall shear stress, the apparent strain rate of LLDPE( L2020F)
Die No.614 (dc=0.725 mm, Ic=25.105 mm, Iddc=33.4) at 200 -c in Figure Aid.

(

Velocity  Load (max) Load (min)

I in)
0.20
0.50
1.00
3.00
5.00
7.00
10.0
130
17.0
20.0
23.0
21.0
30.0
33.0
31.0

(kg)
144

314
60.0
114
148
175
206
231
251
215
291
310
324
339
353

(kg)

Yal

(L/sec) (Llsec) (Lfsec) (1lsec)

541
135
211
81.2
135
189
211
352
460
1
623
131
812
893
1002

y.2

192

y.3

i

y (vo)

186

SD

8.03

,(max)

1.49E+05
3.24E+05
6.18E+05
1.18E+06
1.53E+06
1.81E+06
2.12E+06
2.38E+06
2.65E+06
2.84E+06
3.00E+06
3.20E+06
3.34E+06
3.49E+06
3.64E+06

X2 (Max)

1.92E+06

tV\B(maX) Twiavg.) (maX) SD
(dynesicm2  (dynesicm?  (dynes/cm2) (dynes/cm?)

2.00E+06

191E+06 9.63E+04

(min)
(dynes/cm?)



Velocity Load (max) Load(min) var  v2 Y& vaag S0 Tw(max) 1. (max) twB(max) Lvas)(max) SD  Lv(min)

(mm/min) (ko) (ko)  (Usec) (Usec) (lfsec) (Usec) (dynesicmd (dynes/cm?) (dynes/cm2) (dynesicm?) (dynes/cm?)
43,0 367 1164 3.78E+06

47,0 380 1272 3.92L.+06

50.0 386 1354 3.98E+06

53.0 303 1435 4,05E+06

570 395 1543 4.07E+06

60.0 397 1624 4.09E+06

65.0 403 1760 4,15E+06

700 405 1895 4.18E+06

80.0 403 2166 4.15E+06

90.0 406 2436 4.18E+06

100 410 2707 4,22E+06

105 410 40021 2842 2835 2833 2837 492 423E+06  4.18E+06  4.33E+06 4.25E+06 7.69E+04 4.12E+06
110 415 40465 2978 4,28E+06 4.17TE+06
120 421 41263 3248 4.34E+06 4.25E+06
130 432 41952 3519 4.45E+06 4.32E+06
140 439 42451 3790 3778 3792 3787 753 452E+06  4A44E+06  4.62E+06  4.53E+06 9.01E-04 4.37E+06
150 447 4061 4.60E+06

170 462 4602 4,76E+06



11. Data of the wall shear stress, the apparent strain rate of HDPE( H56909)
Die N0.614 (dc= 0.725 mm, 1c=25.105 mm, ld'dc=33.4) at 150 -c in Figure Aa.

Velocity Load (max) Load (min) Ya Y2  vi  Yawg 9D Twi(mex) 2(max)  (max) g (max) SD (min)

(mm/min (kg) (kg)  (L/sec) (Usec) (1sec) (Usec) (dynesicm?) (dynesicmd (dynes/cm2) (dynesicm?) (dynesicm?)
0.20 49.1 ~ 5.4 5.05E+05

0.50 109 135 1.12E+06

1.00 149 211 210 265 269 026  153E+06 151E+06 148E+06 151E+06 1.66E+04

2.00 210 K1 2.16E+06

2.60 225 142 704 710 680 698 151 231E+06 2.28E+06 2.35E+06 2.31E+06 3.50E+04 1.46E+06
3.00 235 145 81.2 2.42E+06 1.49E+06
4.00 238 147 108 2.45E+06 1.51E+06
5.00 240 149 135 2.4TE+06 1.54E+06
6.00 263 160 162 2.71E+06 1.65E+06
7.00 211 166 189 2.719E+06 1.71E+06
10.0 218 170 2711 268 282 2714 705 286E+06 2.75E+06 2.88E+06 2.83E+06 6.57E+04 [.76E+06
130 202 352 2.08E+06

170 211 460 2.19E+06

20.0 296 _ 541 3.05E+06



Velocity Load (max) Load (min)

(mm/min

23.0
21.0
30.0
33.0
37.0
43.0
47.0
50.0
53.0
70.0
100
150
200
230
250

(kg)
333
376
402
442
455
468
471
531
604
665
788
861
936
950
980

(kg)

Yal Y& Yas Ya(avg)
(1/sec) (/sec) (L/sec) (1/sec)

623
731
812
893
1002
1164
1272
1354
1435
1895
2707
4061
5414
6226
6768

Tw(max) TW2(max) t.. (max) waw) (m"X)
(dynes/cm2) (dynesicm? (dynes/cm?) (dynesicm?)
3.43E+06

3.88E+06

4.15E+06

4.56E+06

4.69E+06

4.82E+06

4,91 E+06

5.47E+06

6.22E+06

6.85E+06

8.12E+06

8.87E+06

9.64E+06

9.79E+06

1.01E+07

mw (Min)
(dynes/cm2)



12. Data of the wall shear stress, the apparent strain rate of HDPE( H5690S)
Die N0.614 (ac=0.725 mm, 1c= 25.105 mm, izac= 33.4) at 160 - in Figure A2b.

Velocity Load (max) Load (

(mm/min)
0.20
0.50
1.00
3.00
350
4.00
5.00
7.00
100
130
170
20.0
23.0
21.0
30.0

(kg)
893

65.2
150
200
223
244
219
283
283
285
283
285
293
01
303

(kg)

231
232
21}

)

Yl

(Usec) (l/sec) (Usec) (Usec)

541
135
211
81.2
94.1
108
135
189
271
352
460
541
623
731
812

r«2

91.0

615

Ya3

96.0

621

Y (avg.)

93.9

620

2.60

401

T,:(max)

9.20E+04
6.72E+05
1.55E+06
2.06E+06
2.30E+06
2.52E+06
2.88E+06
2.92E+06
2.92E+06
2.93E+06
2.92E+06
2.93E+06
3.02E+06
3.10E+06
3.12E+06

[W2 (max)

2.25E+06

3.22E+06

tws (MAX)  Twiavg) (Max)
(dynesicm?) (dynes/cm?) (dynesicmd (dynes/cm?)

v (Min)
(dynes/cm?)

2.34E+06  2296055.55 45037.124

3.15E+06

3.13E+06

1.03E+05  2.38E+06
2.39E+06
2.40E+06



Velocity Load (max) Load (min)

(mm/min)
330
310
40.0
43.0
41.0
50.0
53.0
57.0
60.0
65.0
70.0
100
150
200
230
250

(kg)
308

310
314
318
319
321
321
341
349
405
480
51
525
51
532
540

(ko)
23
231
239
21
246
241
25
254
255
257
258

Yl

(L/sec) (L/sec) (L/sec) (L/sec)

893

1002
1083
1164
1272
1354
1435
1543
1624
1760
189
2107
4061
5414
6226
6768

Ya2

1887

Ya3

1892

Ya(avg.)

1891

SD

400

Twimax)

3.18E+06
3.19E+06
3.23E+06
3.28E+06
3.29E+06
3.31E+06
3.3TE+06
3.52E+06
3.60E+06
4.17E+06
4,95E+06
5.37E+06
5.41E+06
5.4TE+06
5.48E+06
5.57E+06

W2 (max)

4.88E+06

XWB (MAX)  Tw(avg) (Max)
(dynesicm?) (dynes/cm?) (dynesicm?) (dynes/cm?)

4.82E+06

4.88E+06

Tw(min)
(dynes/cm?)
2.42E+06
2.44E+06
2.46E+06
2.48E+06
2.54E+06
2.55E+06
2.60E+06
2.62E+06
2.63E+06
2.65E+06

6.27E+04  2.66E+06



13 Data of the wall shear stress, the apparent strain rate of HDPE( H5690S)
Die N0.614 (dc=0.725 mm, Ic=25.105 mm, lddc=33.4) at 170 °c in Figure AZc.

Velocity Load (max) Load (min) vy, v va  vawg) 9D Lvimax) ' . (max)  tMB(max) ' (o) (Max) (min)
(mm/min) (ko) (ko) (Lfsec) (Lfsec) (1/sec) (L/sec) (dynesicm?) (dynesicm?) (dynes/cm2) (dynesicm?) (dynesicm?)
0.20 25 541 2.55E+05

0.50 61 135 6.30E+05

1.00 112 21.1 1.16E+06

2.00 183 5.1 520 510 524 160 18BE+06 178E+06 182E+06  183E+06  5.10E+04

3.00 210 81.2 2.16E+06

4.00 222 108 2.29E+06

5.00 231 135 2.39E+06

6.00 235 162 2.42E+06

1.00 247 21 189 181 178 183 596 255E+06 2.51E+06 2.48E+06 2.51E+06  3.41E+04  2.28E+06
100 251 223 211 2.58E+06 2.30E+06
130 258 226 352 2.66E+06 2.33E+06
170 276 460 2.84E+06 2.40E+06
20.0 292 237 541 3.01E+06 2.44E+06

23.0 303 242 623 3.12E+06 2.49E+06



Velocity Load (max) Load (min)

(mm/min)
21.0
30.0
40.0
50.0
60.0
700

100
150
200
230

(kg)
314

322
360.2
266.76
281.75
302.98
375.08
576.75
834.46
965.04

(ko)
25
248

252

Yal
(1/sec)
131
812
1083
1354
1624
1895
2107
4061
5414
6226

Ya

(L/sec) (L/sec) (L/sec)

1081

Ya3

1077

Ya(avg)

1080

D

291

Twd(max)

3.23E+06
3.32E+06
3.71E+06
2.15E+06
2.97E+06
3.12E+06
3.87E+06
5.94E+06
8.60E+06
9.95E+06

tw2 (max)

3.68E+06

XVB (Max)  muavg) ( 13X)
(dynesicm?) (dynesicm2) (dynesicmd) (dynesicm?)

3.81E+06

3.T3E+06

D

6.77E+04

Tw(min)
(dynes/cm?)
2.52E+06
2.56E+06
2.60E+06



14, Data of the wall shear stress, the apparent strain rate of HDPE( H56905)
Die N0.614 (dc=0.725 mm, lc=25.105 mm, lddc=33.4) at 180 °c in Figure A2d.

Velocity Load (max) Load (min)

(mm/min)
0.20
0.50
1.00
3.00
4.20
5.00
1.00
10.0
130
170
20,0
23.0
21.0
30.0
330

(kg)
30.0
56.0
99.5
198
221
253
286
298
305
306
315
315
318
323
328

(ko)

253
255

Ya

(L/sec) (Usec) (Lfsec) (L/sec)

541
135
211
81.2
114
135
189
211
352
460
541
623
131
812
893

Ya2

116

821

r»3

121

815

y (w)

117

816

D

313

4.54

Twi(max)

(dynesicm?) (dynes/cm?) (dynesicm2) (dynes/cm2)

3.09E+05
5.7TE+405
1.03E+06
2.04E+06
2.28E+06
2.61E+06
2.94E+06
3.07E+06
3.15E+06
3.15E+06
3.24E+06
3.24E+06
3.28E+06
3.33E+06
3.38E+06

t2(max)  Xu (Max) meaa) (Max)  SD ru (Min)
(dynes/cm2

2.31E+06 2.21E+06 2.27E+06 5.10E+04

3.11E+06 352E+06 3.32E+06 2.05E+05 2.61E+06
2.63E+06

=<
(ole]



Velocity Load (max) Load (min)

(mm/min)
37.0
40.0
43.0
47.0
50.0
53.0
57.0
60.0
65.0
70.0

100
150
200
230
250

(ko)
333
334
337
359
378
379
31
386
384
390
391
449
508
551
570

(ko)
257
259
262
1
275
277
279
285

r.l
(L/sec)
1002
1083
1164
1272
1354
1435
1543
1624
1760
1895
2707
4061
5414
6226
6768

Ya
(1/sec)

1621

Yas

(L/sec)  (L/sec)

1632

Y alavg)

1625.7

5.658

Lv:(max)

3.43E+06
3.44E+06
3.48E+06
3.,70E+06
3.89E+06
3.90E+06
3.93E+06
3.97E+06
3.96E+06
4.02E+06
4,03E+06
4.63E+06
5.23E+06
5.68E+06
5.88E+06

w2 (Max)

341 E+06

XVB (Max) ~waug,) (Max)
(dynesicm? (dynes/cm2 (dynesicm?) (dynesicm?)

3.88E+06

3.75E+06

3.02E+05

Tw (Min)
(dynes/cm2)
2.65E+06
2.67E-06
2.70E+06
2.T9E+06
2.83E+06
2.85E+06
2.88E+06
2.94E+06



15. Data of the wall shear stress, the apparent strain rate of HDPE( H56905)
Die No.614 (dc=0.725 mm, lc=25.105 mm, lddc=33.4) at 200 °c in Figure A2e.

Velocity Load (max) Load (min)

(mm/min)
0.20
0.50
1.00
3.00
4.00
450
5.00
7.00
10.0
130
17.0
20.0
23.0
21.0
30.0

(kg)
234

417
83.9
170
210
217
226
262
303
334
368
310
31
318
398

(kg)

338
340
342
345

Yal

(Usec) (Lfsec) (L/sec) (L/sec)

541
135
211
81.2
108
122
135
189
271
352
460
541
623
131
812

Y2

118

532

y.3

121

555

Yeag)

120

543

D

201

116

Twi(max)

2.41E+05
4.91E+05
8.65E+05
1.75E+06
2.16E+06
2.24E+06
2.33E+06
2.70E+06
3.12E+06
3.44E+06
3.79E+06
3.81E+06
3.83E+06
3.90E+06
4.10E+06

t2( ax) Uvj(max) Tw@gl(max)
(dynes/cm2 (dynes/cm2 (dynesicmd) (dynesicm?)

2.18E+06  2.32E+06

3.62E+06  3.88E+06

SD Tw(min)
(dynes/cm2)

2.25E+06  7.04E+04

3.TTE+06

1.35E+05 3.48E+06
3.50E+06
3.52E+06
3.56E+06



Velocity Load (max) Load (min)

(mm/min)

33.0
37.0
40.0
43.0
47.0
50.0
53.0
57.0
60.0
65.0
70.0
100
150
200
230
250

(kg)
401
410
416
419
425
432
440
443
446
470
472
473
481
482
484
490

(kg)
346
348
350
352
354
356
358
360
362
364
367
369

Yal
(Usec)
893
1002
1083
1164
1272
1354
1435
1543
1624
1760
1895
2707
4061
5414
6226
6768

Ya2
(1/sec)

2715

V.3
(Usec)

2800

Yalaw)
(Usec)

2741

SD

515

TW(max)

tw2 (max)

twd (Max)

Ti(avg,) (m ax)

(dynesicm?2) (dynes/cm?2) (dynes/icm2) (dynes/cm2)

4.13E+06
4.23E+06
4.29E+06
4.32E+06
4.38E+06
4.45E+06
4.54E+06
4.56E+06
4.60E+06
4.85E+06
4.86E+06
4.88E+06
4.96E+06
4.97E+06
4.99E+06
5.05E+06

4.92E+06

4.91E+06

4.90E+06

SD Tw(min)
(dynes/cm?)
3.57E+06
3.59E+06
3.61E+06
3.63E+06
3.65E+06
3.67E+06
3.69E+06
3.TIE+06
3.7T3E+06
3.75E+06
3.78E+06
2.14E+04 3.80E+06
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17. Data of frequency, storage modulus and loss modulus of LLDPE (L2009F)
-gap = 0.599 mm, % strain = 4, 5 point per decade at 190 °C.

Parallel plates 25

230

230

230

230

230

230

230

230

230

230

230

230

230

230

220

220

220

220

220

220

220

220

220

220

220

o)
(‘rad/s)
1.0013-01
1.58E-01
2.5 |E-01
3.98E-01
6.3 IE-01
1.00E+00
I.58E+00
2.5112+00
3.9X12+00
6.31E+00
1.0011+01
15X12101
2.51E+01
3.9812+01
6.31E+01
1.0012+02
1.00E-01
1.58E-01
2.51E-01
3.98E-01
6.3 1E-01
1.0012+00
1.5812+00
2.5112+00
3.9812+00
6.3 112+00

1.0012+01

G
(dynes/cm2)
7.57E+02
1.83E+403
2.64E+03
3.43E+03
4.77E+03
6.57E+03
9.86E+03
1.52E+04
2.40E+04
3.87E+04
6.13E+04
9.39E+04
1.39E+05
2.01E+05
2.83E+05
3.94E+05
4.90E+03
552E+03
6.18E+03
7.13E+03
8.46E+03
106E+04
1.43E+04
1.99E+04
2.99E+04
4.68E+04

7.20E+04

G
(dynes/cm2)
3.10E+03
3.6712+03
5.28E+03
7.61E+03
111E+04
1.62E+04
2.36E+04
3.44E+04
4.98E+04
7.16E+04
1.02E+05
1.41E+05
1.90E+05
2.48E+05
3.17TE+05
3.96E+05
2.80E+03
3.61E+03
5.32E+03
7.68E+03
1LI3E+04
1.63E+04
2.36E+04
3.40E+04
4.89E+04
7.04E+04

1.OUE+05

220

220

220

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

200

200

200

200

200

200

(©
(‘rad/s)
1.58E+01
2.51E+01
3.98E+01
6.31E+01
1.00E+02
1.0012-01
1.58E-01
2.51E-01
3.98E-01
6.3 IE-01
1.00E+00
1.58E+00
2.51E+00
3.98E+00
6.31E+00
1.00E+0I
1.58E+01
2.51E+01
3.98E+01
6.31E+0I
100E+02
1.00E-01
1.58E-01
2.5 1E-01
3.98E-01
6.3 IE-01

1.00E+00

G
(dynes/cm2)
1.07E+05
|.55E+05
2.19E+05
3.04E+05
4.15E+05
7.32E+03
8.03E+03
8.83E+03
9.88E+03
1.15E+04
1.40E+04
1.80E+04
2.43E+04
3.54E+04
541 E+04
8.17E+04
[.19E+05
1.69E+05
2.35E+05
3.20E+05
4.30E+05
9.60E+03
1.06E+04
LITE+04
132E+04
1.54E+04

|.88E+04

6"
(dynes/cm?2)
1.38E+05
1.85E+05
241 E+05
3.03E+05
3.76E+05
3.01E+03
4.09E+03
5.87E+03
8.39E+03
1.21E+04
1.72E+04
2.46E+04
3.48E+04
4.94E+04
7.01E+04
9.85E+04
1.35E+05
1.80E+05
2.31 E+05
2.89E+05
3.54E+05
3.69E+03
5.12E+03
7.07E+03
9.95E+03
1.39E+04

1.93E+04



200

200

200

200

200

200

200

200

190

190

190

190

190

190

190

190

190

190

190

190

190

190

190

190

180

180

180

180

()
(‘rad/s)
1.5813+00
2.5 11-1+0()
3.981-+00
6.3 112+00
1.0012+01
15813+01
2.5 113+01
3 9813+01
6.3113+01
1.0013+02
1.00E-01
1.5813-01
2.5 |E-01
3.9813-01
6.31E-01
1.0013+00
1.5813+00
2.5113+00
3.9813+00
6.3 112+00
1.0012+01
1.5812+01
2.5112+401
3.98E+01
6.31E+01
1.0012+02
1.00E-0I
15X1330 1
2 5112-01

3.9813-01

G
(dynes/cm2)
2.37E+04
3.19E+04
4.56E+04
6.69E+04
9.63E+04
1.35E+405
1.87E+05
2.54E+05
3.39E+05
4.48E+05
1.37E+04
1.46E+04
1.64E+04
1.82E+04
2.11E+04
2.53E+04
3.19E+04
4.22E+04
5.85E+04
8.14E+04
1.12E+05
1.52E+05
2.04E+05
2.72E+05
3.60E+05
4.7T0E+05
1.79E+04
1.92E+04
2.14E+04

241 E+04

G

(dynes/cm2)

2.67E+04

3.72E+04

5.22E+04

7.35E+04

1.02E+05

1.38E+05

[.81E+05

2.30E+05

2.84E+05

3.44E+05

4.59E+03

6.72E+03

8.7912+03

1.20E+04

1.61E+04

2.18E+04

2.97E+04

4.10E+04

5.73E+04

8.03E+04

1.10E+05

[.4TE+05

190E+05

2.38E+05

2.91E+05

3.48E+05

6.46E+03

8.35E+03

1.08E+04

1.44E+04

Temp

(
180
180
180
180
180
180
180
180
180
180
180
180
170
170
170
170
170
170
170
170
170
170
170
170
170
170
170
170
160

160

0)

(rad/s)

6.31E-01
1.00E+00
1.58E+00
2.51E+00
3.98E+00
6.31E+00
1.0012+01
1.58E+01
2.51E+01
3.98E+01
6.31E+01
1.00E+02
1.0OE-0l
1.58E-01
2.5 1E-01
3.98E-01
6.3 1E-01
1.00E+00
1.58E+00
2.51E+00
3.98E+00
6.31E+00
1.00E+01
1.58E+01
2.51E+01
3.98E+01
6.31E+01
1.00E+02
1.OOE-0I

[.58E-01

G
(dynes/cm2)
2.80E+04
331 E+04
4.15E+04
5.39E+04
7.09E+04
9.37E+04
1.24E+05
1.65E+05
2.19E+05
2.89E+05
3.80E+05
4.95E+05
2.19E+04
2.37E+04
2.66E+04
2.98E+04
341 E+04
4.06E+04
4.98E+04
6.23E+04
71.94E+04
1.03E+05
1.35E+05
1.7TE+05
2.33E+05
3.06E+05
3.99E+05
5.18E+05
2.66E+04

2.94E+04

6"

(dynes/cm?2)

1.91E+04

2.60E+04

3.56E+04

4.92E+04

6.84E+04

9.38E+04

1.26E+05

1-64E+05

2.10E+05

2.61 E+05

3.18E+05

3.78E+05

8.12E+03

[.04E+04

1.35E+04

1.76E+04

2.34E+04

3.16E+04

4.31E+04

5.89E+04

7.99E+04

1.07E+05

141E+05

|.82E+05

2.30E+05

2.84E+05

3.44E+05

4.10E+05

111E+04

1.38E+04



Temp.

ce)
160
160
160
160
160
160
160
160
160
160
160
160
160
160
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150

150

o)

(‘rad/s)

2.51E-01
3.98E-01
6.3 1E-01
1.00E+00
[.5KE+00
2.511:'+00
3.98E+00
6.31E+00
10013+01
1.58E+01
2.51 H101
3.98E+401
6.31E+01
1.OOE+02
1.00E-01
1.58E-01
2,5 1E-01
3.98E-01
6.31E-01
1.00E+00
1.58E+00
2.51E+00
3.98E+400
6.3 1E+00
[.OOE+OI
[.58E+01
2.51E+01
3.98E+01
6.31E+01

1.00E+02

G

(dynes/cm2)

3.25E+04

3.65E+04

4.16E+04

4.82E+04

5.76E+04

7.03E+04

8.80E+04

1.13E+05

1.4TE+05

1.92E+05

2.52E+05

3.28E+05

4.25E+05

5.50E+05

2.94E+04

3.22E+04

3.56E+04

3.99E+04

4.54E+04

5.29E+04

6.33E+04

T.77E+04

9.77E+04

1.25E+05

1.62E+05

2.12E+05

2.76E+05

3.57E+05

4.60E+05

5.90E+05

6"

(dynes/cnr)

[.75E+04

2.28E+04

3.00E+04

4.00E+04

5.35E+04

7.12E+04

9.43E+04

1.23E+405

1.59E+05

2.02E+05

2.52E+05

3.09E+05

3.72E+05

4.40E+05

1ITE+04

1.46E+04

[.87E+04

2.44E+04

3.24E+04

4.32E+04

5.77E+04

7.68E+04

[.01E+05

132E+05

169E+05

2.14E+05

2.64E+05

3.21E+05

3.84E+05

4.50E+05

Temp.

cc)

140

140

140

140

140

140

140

140

140

140

140

140

140

140

140

140

130

130

130

130

130

130

130

130

130

130

130

130

130

130

0
(rad/s)
1.00E-01
1.58E-01
2.5 IE-01
3.98E-01
6.31E-01
1.00E+00
1.58E+00
251 E+00
3.98E+00
6.31E+00
[.OOE+O0I
1.58E+01
2.51E+01
3.98E+01
6.31E+0I
1.00E+02
1.00E-01
1.58E-01
2.51E-01
3.98E-01
6.31E-01
1.00E+00
1.58E+00
2.51E+00
3.98E+00
6.31 E+00
[.OOE+OI
1.58E+01
2.51E+01

3.98E+01

6
(dynes/cm2)
3.24E+04
3.55E+04
3.93E+04
4.41E+04
5.04E+04
591 E+04
71.12E+04
8.80E+04
I.11E+05
[.43E+05
1.85E+05
241 E+05
3.13E+05
4.03E+05
5.16E+05
6.57E+05
3.52E+04
3.87E+04
4.29E+04
4.85E+04
5.60E+04
6.63E+04
8.05E+04
1.00E+05
1.28E+05
1.64E+05
2.14E+05
2.17E+05
3.58E+05

4.58E+05

"
(dynes/cm2)
[-28E+04
1.63E+04
2.10E+04
2.76E+04
3.69E+04
4.92E+04
6.57E+04
8. 71 E+04
1.14E+05
1.48E+05
1.89E+05
2.36E+05
2.89E+05
3.48E+05
4.11E+05
4.TTE+05
1.45E+04
1.86E+04
2.42E+04
3.20E+04
4.26E+04
5.69E+04
7.58E+04
1.00E+05
1.30E+05
1.67E+05
2.11 E+05
2.61 E+05
3.17TE+05

3.77E+05



Temp.

(o]

130

130

128

128

128

128

128

128

128

128

128

128

128

128

128

128

128

128

126

126

126

126

126

126

126

126

126

126

126

126

)
(rad/s)
6.3 113+01
1.00E+02
1 00E-Ol
1.58E-01
2.5 |E-01
3.98E-01
6.3 1E-01
1.0OE+00
1.58E+00
2.51E+00
3.98E+00
6.3 1E+00
1.00E+01
1.58E+01
2.51E+01
3.98E+01
6.31E+01
I.00E+02
1.00E-0l
1.58E-01
2.51E-01
3.98E-01
6.3 IE-01
1.00E+00
1.58E+00
2.5 1E+00
3.98E+00
6.31 E+00
|.00E+OI

|.58E+01

G

(dynes/cm2)
5.82E+05
7.34E+05
3.68E+04
4.02E+04
4.46E+04
5.03E+04
5.80E+04
6.86E+04
8.32E+04
1.04E+05
1.32E+05
1.70E+05
2.20E+05
2.85E+05
3.68E+05
4.70E+05
5.95E+05
T.49E+05
3.TTE+04
4.13E+04
4.5TE+04
5.15E+04
5.95E+04
7.04E+04
8.5TE+04
1-07E+05
1.36E+05
1.75E+05
2.27E+05

2.93E+05

6"
(dynesicm2)
4.41E+05
5.04E+05
I.50E+04
I1.91E+04
2.49E+04
3.29E+04
4.40E+04
5.85E+04
7.80E+04
1.03E+05
1.34E+05
I.TIE+05
2.16E+05
2.66E+05
3.22E+05
3.82E+05
4 45E+05
5.07E+05
1.54E+04
1.97E+04
2.57TE+04
3.40E+04
4.52E+04
6.04E+04
8.02E+04
1.06E+05
I.37E+05
1.76E+05
2.21E+05

2.71E+05

Temp.

(°C)
126
126
126
126
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
122
122
122
122
122
122
122
122
122

122

0

(‘rad/s)

2.51E+01
3.98E+01
6.31E+01
1.00E+02
1.00E-0l
1.58E-01
2.51E-01
3.98E-01
6.31E-01
1.00E+00
1.58E+00
251 E+00
3.98E+00
6.3L E+00
l.OOE+0

1.58E+01
2.51E+01
3.98E+01
6.31E+01
1.00E+02
1.00E-O0l
1.58E-01
2.51E-01
3.98E-01
6.31E-01
1.00E+00
1.58E+00
251 E+00
3.98E+00

6.31 E+00

o
(dynes/cm2)
3.78E+05
4.82E+05
6.09E+05
7.65E+05
3.86E+04
4.22E+04
4.69E+04
5.30E+04
6.12E+04
1.27E+04
8.85E+04
I.10E+05
141 E+05
1.81E+05
2.35E+405
3.04E+05
3.90E+05
4.97E+05
6.27E+05
7.86E+05
3.95E+04
4.31E+04
4.79E+04
5.43E+04
6.29E+04
7.48E+04
9.13E+04
1.14E+05
1.46E+05

1.88E+05

6"
(dynes/cm 2)
3.27E+05
3.88E+05
4.50E+05
5.12E+05
1.59E+04
2.04E+04
2.67E+04
3.53E+04
4.70E+04
6.28E+04
8.32E+04
1.09E+05
1.42E+05
181 E+05
2.27E+05
2.78E+05
3.35E+405
3.95E+405
4.57E+05
5.18E+05
|.65E+04
2.11E+04
2.76E+04
3.66E+04
4.86E+04
6.50E+04
8.61E+04
1.13E+05
146E+05

|.86E+05



Temp

<°C)

122

122

122

122

122

122

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

118

118

118

118

118

118

118

118

)

(‘rad/s)
I.0OE+0
1.58E+01
2.51E+01
3.98E+01
6.31E+01
1.00E+02
1.00E-01
158E-0I
2.5 1E-01
3.98E-01
6.3 1E-01
1.00E+00
1.58E+00
2.51E+00
3.98E+00
6.3 1E+00
|.00E+0
1.58E+01
2.51E+01
3.98E+01
6.31E+01
1.00E+02
1.0OE-OI
1.58E-01
2.5 1E-01
3.98E-01
6.3 1E-01
100E+00
1.58E+00

2,51 E+00

G

(dynes/cm2)

2.43E+05

3.14E+05

4.03E+05

5.13E+05

6.45E+05

8.07E+05

4.06E+04

4.47E+04

5.04E+04

5.81E+04

6.87E+04

8.34E+04

1.04E+05

1.33E405

1.73E+05

2.26E+05

2.9TE+05

3.87E+05

5.01E+05

6.40E+05

8.08E+05

1.02E+06

|.48E+06

1.78E+06

2.41E+06

2.98E+06

3.54E+06

4.15E+06

4.87E+06

5.67E+06

G"

(dynes/cm2)

2.32E+05

2.85E405

3.42E+05

4.03E+05

4.64E+05

5.25E+05

|.76E+04

2.34E+04

3.17E+04

4.31E+04

5.84E+04

7.92E+04

I.06E+05

140E+05

|.81E+05

2.31E+05

2.88E+405

3.53E+05

4.23E+05

4.96E+05

5.70E+05

6.41E+05

5.85E+05

9.51E+05

|.26E+06

|.5TE+06

|.89E+06

2.25E+06

2.61E+06

3.01E+06

Temp.

<°C)

118

118

118

118

118

118

118

116

116

116

116

116

116

116

116

116

116

116

116

116

116

116

116

114

114

114

114

114

114

114

O

(rad/s)
3.98E+00
6.31 E+00
1.0UE+01
2.51E+01
3.98E+01
6.31E+01
1.00E+02
1.00E-01
1.58E-01
2.51E-01
3.98E-01
6.3 1E-01
1.00E+00
1.58E+00
2.51 E+00
3.98E+00
6.31 E+00
|.00E+0
1.58E+01
2.51E+01
3.98E+01
6.31E+01
1.00E+02
1.00E-01
1.58E-01
2.51E-01
3.98E-01
6.3 IE-01
1.00E+00

1.58E+00

G’
(dynesicm2)
6.69E+06
7.80E+06
9.06E+06
|.20E+07
1.39E+07
1.59E+07
I.TTE+07
3.43E+06
3.70E+06
4.19E+06
461 E+06
5.10E+06
5.74E+06
6.39E+06
7.11E+06
7.89E+06
8.83E+06
9.79E+06
1.08E+07
|.18E+07
1.29E+07
I.38E+07
E44E+07
2.72E+06
2.96E+06
3.26E+06
3.5TE+06
391 E+06
431 E+06

4.70E+06

6"
(dynes/icm?2)
341 E+06
3.80E+06
4.14E+06
4.37E+06
3.98E+06
2.82E+06
2.70E+05
1.28E+06
1.39E+06
1.60E+06
1.85E+06
2.10E+06
2.36E+06
2.59E+06
2.82E+06
2.93E+06
3.09E+06
3.10E+06
3.00E+06
2.69E+06
2.10E+06
1.03E+06
0.00E+00
7.05E+05
8.19E+05
9.26E+05
I.03E+06
1.13E+06
|.23E+06

I.29E+06



Temp.
g
114
114
114
114
114
114
114
114
114
112
112
112
112
112
112
112
112
112
112
112
112
112
112
112
112
110
110
110
110

110

o)
(‘rad/s)
2.5 112+00
3.981:400
6.3 111+00
1.0012+01
15812+01
2.51)2+01
3.9815+01
6.3 112+01
1.0012+02
1.0012-01
1.5812-01
2 51E-01
3.9812-01
6.3 1E-01
1.0012+00
1.5812+00
25112400
3.9812+00
6.3112+00
1.0012+01
1.58E+01
2.51H+01
3.9812+01
6 3112401
1.0012+02
I.00E-01
1.5812-01
2.5 1E-01
3.98E-01

6.3112-01

G
(dynes/cm2)
5.11E+06
5.63E+06
6.10E+06
6.56E+06
7.07E+06
7.53E+06
7.96E+06
8.18E+06
8.26E+06
2.81 E+06
3.03E+06
3.28E+06
3.54E+06
3.79E+06
4.05E+06
4.33E+06
4.62E+06
4.89E+06
5.12E+06
5.32E+06
5.50E+06
5.65E+06
5.77E+06
5.85E+06
581 E+06
2.90E+06
3.14E+06
3.35E+06
3.56E+06

3.80E+06

6"
(dynes/cm2)
[.32E+06
1.33E+06
1.2912+06
1.22E+06
[.I0E+06
9.10E+05
5.94E+05
[.31E+05
0.00E+00
6.11E+05
6.96E+05
7.66E+05
8.32E+05
8.55E+05
8.69E+05
8.56E+05
8.35E+05
1.77E+05
6.89E+05
5.92E+05
4.80E+05
3.33E+05
I-40E+05
0.00E+00
0.00E+00
5.68E+05
6.37E+05
6.72E+05
6.89E+05

7.1TE+05

110

110

110

110

110

110

110

no

no

0
(rad/s)
1.0012+00
1.58E+00
2.5112+00
3.9812+00
6,3112+00
1.0012+01
15812+01
2.5112+01
3.98E+01
6.31E+01

[.00E+02

0’
(dynes/cm2)
4.03E+06
4.28E+06
451 E+06
4.T4E+06
4.95E+06
5.19E+06
5.40E+06
5.6012+06
5.78E+06
591 E+06

5.99E+06

G
(dynes/cm 2)
7.16E+05
7.04E+05
6.72E+05
6.25E+05
5.72E+05
5.05E+05
4.13E+05
2.96E+05
1.33E+05
0.00E+00

0.00E+00



18. Data of frequency, storage modulus and loss modulus of LLDPE (L2020F)
Parallel plates 25 mm, gap = 0.610 mm, % strain = 0.5, 5 point per decade at 190 °c.

Temp.
<°C)
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
220
220
220
220
220
220
220
220
220
220

220

0)
('rad/s)
|.00E-0I
1.58E-01
2.5 IE-01
3.98E-01
6.3 1E-01
1.00E+00
1.58E+00
2.51E+00
3.98E+00
6.31E+00
1.O0E+0I
[.58E+01
2.51E+01
3.98E+01
6.3 11:401
1.00E+02
1.00E-01
[.58E-01
2.5 |E-01
3.98E-01
6.3 1E-01
1.OOE+00
[.58E+00
2.51E+00
3.98E+400
6.31E+00

I.00E+0I

G
(dynes/cm2)
|.52E+03
2.43E+03
3.65E+03
5.32E+03
8.33E+03
1.26E+04
1.94E+04
3.06E+04
4.93E+04
7.92E+04
1.24E+05
1.88E+05
2.77E+05
4.00E+05
5.71E+05
8.14E+05
4.03E+403
5.23E+03
6.74E+03
9.20E+03
1.28E+04
[.82E+04
2.68E+04
4.01 E+04
6.11E+04
9.71 E+04

|.48E+05

"
(dynes/cm2)

4.96E+03
71.42E+03
1.10E+04
[.60E+04
2.35E+04
3.42E+04
4.94E+04
7.14E+04
[.03E+05
1.49E+05
2.12E+05
2.97E+05
4.06E+05
5.41E+05
7T.07E+05
9.15E+05
6.47E+03
9.37E+03
1.37E+04
2.00E+04
2.89E+04
4.19E+04
6.04E+04
8.66E+04
1.24E+05
1.78E+05

2.53E+05

Temp.

(
220

220
220
220
220
210
210
210
210
210
210
210
210
210
210
210
210
210
210
210
210
200
200
200
200
200

200

0

(‘radls)
[.58E+01
2.51E+01
3.98E+01
6.31E+01
1.00H+02
1.00E-01
[.58E-01
2.51E-01
3.98E-01
6.3 IE-01
1.00E+00
1.58E+00
2.51E+00
3.98E+00
6.31E+00
[.00E+01
1.58E+01
2.51E+01
3.98E+01
6.31E+01
1.00E+02
1.00E-01
1.58E-01
2.51E-01
3.98E-01
6.31E-01

1.00E+00

G
(dynes/cm2)
2.19E+05
3.18E+05
4 55E+05
6.47E+05
9.17E+05
9.30E+03
L11E+04
1.32E+04
1.60E+04
2.01 E+04
2.66E+04
3.64E+04
5.09E+04
7.34E+04
1.06E+05
1.54E+05
2.24E+05
3.21E+05
4.56E+05
6.45E+05
9.11E+05
8.40E+02
1.51E+03
2.38E+03
4.00E+03
6.51E+03

[.07TE+04

"
(dynes/cm 2)
3.49E+05
4.70E+05
6.20E+05
8.03E+05
1.03E+06
8.29E+03
1.15E+04
1.64E+04
2.35E+04
3.3TE+04
4.83E+04
6.93E+04
9.82E+04
1-39E+05
1.93E+05
2.66E+05
3.60E+05
4.80E+05
6.28E+05
8.11E+05
1.03E+06
471 E+03
6.93E+03
1.04E+04
154E+04
2.27E+04

3.32E+04



200

200

200

200

200

200

200

200

190

190

190

190

190

190

190

190

190

190

190

190

190

190

190

190

180

180

180

180

v
(rad/s)
1.58154)0
2.5 11-50()
3.9815+00
6.3 115+00
1.00154)1
1.6X15+01
2.5115+01
3.9815+01
6.3115+01
1.0015+02
1.0015-01
1.58E-01
2.5112-01
3.9815-01
6.3115-01
1.0015+00
1.5815+00
2.5115+00
3.9815+00
6.3 115+00
1.0015+01
1.5815+01
2.5115+01
3.9815+01
6.3115+01
1.0015+02
1.0015-01
1.5815-01
2.5115-01

3 0815-01

G

(dynes/em2)
1.7T1E+04
2.718E+04
4.42E+04
7.02E+04
1.09E+05
[.65E+05
2.44E+05
3.53E+05
5.03E+05
7.10E+05
1.33E+03
1.94E+03
3.24E+03
5.12E+03
8.09E+03
1.25E+04
1.97E+04
3.08E+04
4.76E+04
7.32E+04
1.12E+05
[.66E+05
2.42E+05
34TE+05
4.89E+05
6.85E+05
1.49E+03
2.13E+03
3.14E+03

4.89E+03

G
(dynesicm?2)
4.80E+04
6.95E+04
9.91E+04
1.41E+05
1.98E+05
2.71E+05
3.66E+05
4.82E+05
6.21 E+05
7.88E+05
5.4TE+03
7.92E+03
1.I5E+04
1.67E+04
2.44E+04
3.50E+04
5.02E+04
7.13E+04
101 E+05
141 E+05
194E+05
2.64E+05
3.52E+05
4.61 E+05
5.89E+05
7.43E+05
5.02E+03
6.99E+03
9.85E+03

[.42E+04

Temp.

c'c)

180

180

180

180

180

180

180

180

180

180

180

180

170

170

170

170

170

170

170

170

170

170

170

170

170

170

170

170

160

160

O
(radls)

6.3 IE-01
1.0015+00
[.58E+00
2.51E+00
3.9815+00
6.31E+00
1.0015+01
1.58E+01
2.5 115+01
3.9815+01
6.31E+401
1.00E+02
1.0015-01
[.58E-01
2.51E-01
3.98E-01
6.31E-01
1 00E+00
[.58E+00
2.51 E+00
3.98E+00
6.31 E+00
[.00E+01
1.58E+01
2.51E+01
3.98E+01
6.3115+01
1.0015+02
1.0OE-Ol

1.58E-01

G’
(dynes/em2)
T.44E+03
1.I3E+04
[.71E+04
2.62E+04
3.99E+04
6.06E+04
9.09E+04
1.34E+05
1.94E+05
2.7515+405
3.85E+05
5.32E+05
1.61E+03
2.22E+03
3.23E+03
4.69E+03
6.90E+03
1.02E+04
1.50E+04
2.23E+04
3.33E+04
4.95E+04
7.34E+04
1.08E+05
1.55E+405
2.18E+05
3.02E+05
4.09E+05
2.2TE+03

3.05E+03

"
(dynesicm?2)
2.01 E+04
2.871+04
4.0615+04
571 E+04
7.98E+04
11 1E+05
1-52E+05
2.05E+05
211 E+05
3.52E+05
4.48E+05
5.60E+05
4.15E+03
5.82E+03
8.18E+03
1.I6E+04
1.64E+04
2.30E+04
3.22E+04
4.49E+04
6.20E+04
8.50E+04
I.I5E+05
1.55E+05
2.04E+05
2.6315+05
3.33 E+05
4.10E+05
5.03E+03

7.03E+03



160

160

160

160

160

160

160

160

160

160

160

160

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

v
(radls)
251K-01
3.9XE-01
6 3 IK-01
1.0012+00
1.5812+00
2.5112+00
3.9X12+00
6.3112+00
1.0012+01
1.5812+01
2.5 112401
3.9X12+01
6.3112+01
1.0012+02
1.0013-01
15512-01
2.5 1E-01
3.98E-01
6.3 1E-01
1.0012+00
1.5812+00
2.5112+00
3.9X12+00
6.3 112+00
1.0012+01
15X12+01
2.5112+01
3.9X12+01
6.3112+01

1.0012+02

G
(dynes/cm?2)
4.41E+03
6.38K+03
9.18E+03
[.33E+04
1.94E+04
2.86E+04
4.22E+04
6.20E+04
9.07E+04
1.31E+05
1.85E+05
2.5TE+05
3.51E+05
4.74E+05
2.54E+03
3.42E+03
4.72E+03
6.54E+03
9.17E+03
1.29E+04
1.86E+04
2.68E+04
3.89E+04
5.65E+04
8.20E+04
L1TE+05
1.65E+05
2.2TE+05
3.08E+05

4.13E+05

G"

(dynes/cm2)

9.8212+03

1.40E+04

1.95E+04

2.13E+04

3.80E+04

5.26E+04

7.23E+404

9.86E+04

[.33E+05

1.76E+05

2.29E+405

2.93E+405

3.66E+05

4.50E+05

4.74E+03

6.54E+403

9.15E+03

1.27E+04

[.TTE+04

2.45E+04

3.38E+04

4.64E+04

6.32E+04

8.54E+04

1.14E+05

[.50E+05

1.95E+405

2.46E+05

3.06E+05

3.73E+05

Temp.

(
140
140
140
140
140
140
140
140
140
140
140
140
140
140
140
140
130
130
130
130
130
130
130
130
130
130
130
130
130

130

o

(rad/s)

1.0012-01
1.58E-01
2.5112-01
3.98E-0l
6.31E-01
1.001.2+00
1.58E+00
2.51E+00
3.98E+00
6.3 113+00
1.00E+01
[.58E+01
2.51E+01
3.98E+01
6.31E+01
1.00E+02
[.00E-01
1.58E-01
2.51E-01
3.98E-01
6.3 [E-01
[.00E+00
1.58E+00
2.51E+00
3.98E+00
6.31E+00
1,0012+01
1.58E+401
2.51E+01

3.98E+01

G
(dynesicm2)
2.713E+03
3.59E+03
4.78E+03
6.55E+03
9.23E+03
[.30E+04
1.82E+04
2.60E+04
3.12E+04
5.34E+04
1.67E+04
1.09E+05
1.53E+05
2.10E+05
2.82E+05
3.74E+05
2.87E+03
3.84E+03
51 1E+03
6.95E+03
9.59E+03
1.33E+04
1.87E+04
2.65E+04
3.7TE+04
5.34E+04
7.59E+04
[.07TE+05
1.49E+05

2.02E+405

G

(dynesicm?2)

461E+03

6.3012+03

8.75E+03

1.21E+04

1.67TE+04

2.29E+04

3.1312+04

4.26E+04

5.75E+04

7.69E+04

1.02E+05

1.33E+05

[.T2E+05

2.15E+05

2.64E+05

3.19E+05

4.67E+03

6.37E+03

8.70E+03

[.20E+04

1.65E+04

2.25E+04

3.06E+04

4.13E+04

5.52E+04

1.32E+04

9.5TE+04

124E+05

1.58E+405

196E+05



128

128

128

128

128

128

128

128

128

128

128

128

128

128

128

128

126

126

126

126

126

126

126

126

126

126

126

126

)
(rad/s)
6.3 111401
1.001>02
[.OOE-OI
1.58E-01
2.5 1E-01
3.98E-01
6.3 IE-01
1.00H+00
1.58E+00
2511>00
3.98E+00
6.31E+00
|.00E+OI
|.58E+0I
2.5 1E+0I
3.98E+01
6.31 E+0I
100E+02
[.OOE-OI
1.58E-0I
2.5 1E-01
3.98E-01
6.31E-01
1 00E+00
1.58E+00
251400
3.9SE+00
6.3 LE+00
|.00E+OI

1.58E+01

G
(dynes/cm2)
2.69E+05
3.53E+05
2.96E+03
3.84E+03
5.10E+03
6.91E+03
9.49E+03
1.32E+04
|.86E+04
2.64E+04
3.73E+04
5.29E+04
7.52E+04
1.06E+05
14TE+05
1.98E+05
2.63E+05
3.44E+05
2.99E+03
3.86E+03
5.15E+03
7.00E+03
9.62E+03
|.34E+04
1.88E+04
2.66E+04
3.75E+04
5.30E+04
7.53E+04

1.06E+05

G
(dynes/cm2)
2.38E+05
2.84E+05
4.68E+03
6.36E+03
8.66E+03
1.19E+04
1.62E+04
2.21 E+04
3.0LE+04
4.05E+04
5.39E+04
7.12E+04
9.32E+04
1.21E+05
1.53E+05
1.89E+05
2.30E+05
2.73E+05
4.59E+03
6.31 E+03
8.63E+03
1.19E+04
1.62E+04
221 E+04
2.99E+04
4.02E+04
5.35E+04
7.06E+04
9.22E+04

|.19E+05

126

126

124

124

124

124

124

124

124

124

124

124

124

124

124

124

124

124

122

122

122

122

122

122

122

122

122

122

©
(rad/s)
2.51 E+0I
3.98E+01
6.31E+01
100E+02
[.0OE-OI
1.58E-01
2.51E-01
3.98E-01
6.3 IE-01
1.00E+00
I.58E+00
2.51 E+00
3.98E+00
6.31 E+00
|.00E+QI
I.58E+01
2.51E+01
3.98E+01
6.31E+01
1.00E+02
[.OOE-OI
1.58E-01
2.51E-01
3.98E-01
6.31E-01
1.00E+00
158E+00
2.51 E+00
3.98E+00

6.31 E+00

G
(dynes/cm2)
1ATE+05
1.98E+05
2.6lE+05
3.41E+05
3.08E+03
3.97E+03
5.25E+03
T.12E+03
9.77E+03
1-36E+04
1.90E+04
2.68 E+04
3.80E+04
5.37E+04
7.64E+04
1-07E+05
1.48E+05
1.98E+05
2.62E+05
3.40E+05
3.08E+03
4.10E+03
541 E+03
7.52E+03
1.01E+04
1.40E+04
1.96E+04
2.17E+04
391 E+04

5.56E+04

G
(dynes/cm2)
I.51E+05
1.86E+05
2.25E+05
2.67E+05
4.69E+03
6.41 E+03
8.65E+03
1.19E+04
1.62E+04
2.21E+04
2.99E+04
4,01 E+04
5.34E+04
7.03E+04
9.21 E+04
1.19E+05
1.50E+05
|.84E+05
2.22E+05
2.63E+05
4.68E+03
6.37E+03
8.78E+03
121 E+04
1.65E+04
2.25E+04
3.04E+04
4.09E+04
5.42E+04

T.15E+04



Temp. i) G' G" Temp. 0) G’ G"
() (radls)  (dynesicm2) (dynesicm?2) (°C) (radls) (dynes/cm2)  (dynes/cm2)
122 1.0012+01  7.86E+04 9.30E+04 118 3.98E+00  3.51E+06 1.94E+06
122 [.5812KI11  1.09E+05 1.19E+05 118 6.3 1E+00  4.14E+06 2.1912+06
122 2.21K+01  1.49E+05 1.50E+05 118 1.00E+0I 4.85E+06 244 E+06
122 19812401 2.00E+05 1.83E+05 118 [.58E+01 5.67E+06 2.6TE+06
122 6.3112+01  2.63E+05 2.20E+05 118 2.51E+01 6.61 E+06 2.83E+06
122 1.0012+02  3.42E+05 2.60E+05 118 3.98E+01 7.68E+06 2.84E+06
120 1.0012-01  3.34E+03 5.31E+03 118 6.31E+01 8.95E+06 2.60E+06
120 [.5SE-0I  4.70E+03 8.10E+03 118 1.00E+02 1.04E+07 1.81 E+06
120 2.51E-01  6.94E+03 1.21E+04 116 |.0QE-Ol 1.86E+06 7.53E+05
120 3.9812-01 [.0LE+04 1.77E+04 116 [.58E-01 2.13E+06 9.27E+05
120 6.3 11201  [.49E+04 2.53E+04 116 2.51E-01 2.41E+06 111E+06
120 1.0012+00  2.20E+04 3.5TE+04 116 3.98E-01 2.73E+06 131 E+06
120 15812400  3.23E+04 4.94E+04 116 6.31E-01 3.12E+06 155E+06
120 2.5112+00  4.69E+04 6.73E+04 116 1.00E+00  3.56E+06 1.82E+06
120 3.9812+00 6.84E+04 9.09E+04 116 1.58E+00  4.10E+06 2.10E+06
120 6.3112+00  9.98E+04 1.21E+05 116 251E+00  4.73E+06 2.40E+06
120 1.0012+01  1.43E+05 1.59E+05 116 3.98E+00  5.46E+06 2.69E+06
120 15812+01  1.99E+05 2.03E+05 116 6.31E+00  6.29E+06 3.00E+06
120 25112401 2.71E+05 2.53 E+05 116 1.00E+01 1.2TE+06 3.29E+06
120 3.9812+01  3.61E+05 3.08E+05 116 1.58E+01 8.44E+06 3.52E+06
120 6.3112+01  4.72E+05 3.66E+05 116 2.51E+01 9.97E+06 3.58E+06
120 1.0012+02  6.10E+05 4.26E+05 116 3.98E+01 1.15E+07 3.33E+06
118 [.LOOE-0!  7.29E+05 3.97E+05 116 6.31E+01 1.31E+07 2.55E+06
118 1.5812-01 [.09E+06 5.63E+05 116 [.00E+02 [.4TE+07 6.63E+05
118 2511201 1.35E+06 7.10E+05 114 1.00E-01 2.73E+06 [.06E+06
118 3.9812-01  1.60E+06 8.64E+05 114 [.58E-01 3.09E+06 [.30E+06
118 6.3 11201  1.86E+06 1.04E+06 114 2.5 1E-01 3.48E+06 [.56E+06
118 1.0012+00  2.17TE+06 [.23E+06 114 3.98E-01  3.92E+06 1.84E+06
118 1.5812+00  2.54E+06 1.44E+06 114 6.31E-01 4.44E+06 2.14E+06

118 25112+00 2.98E+06 1.69E+06 114 100E+00  5.01E+06 2.46E+06



114

114

114

114

114

114

114

114

112

112

112

112

112

112

112

112

112

112

112

112

112

112

112

112

no

110

110

110

v
(rad/s)
1.5X15+00
2.5 1ilt 00
50X1T00
6.5 115+00
1.0012+01
15X15+0]
2.5115+01
5.0X15+01
6.5115+01
1.0015+02
1.00155-01
1.5X15-0l
2.5115-01
3.0X15-01
6.3 IE-01
1.0015+00
1.5X15+00
2.5 115+00
3.0X15+00
6.3 115+00
1.0015+01
15X15+01
2.5115+01
3.9815+01
6.3115+01
1.0015+02
1.0015-01
1.5X15-01
2.5115-01

3.0X05-01

G
(dynes/cm?2)
5.72E+06
6.58E+06
7.55E+06
8.68E+06
9.96E+06
1.14E+07
1.29E+07
[.50E+07
LTTE+07
1.92E+07
3.78E+06
4.21E+06
4.75E+06
5.36E+06
6.07E+06
6.88E+06
7.82E+06
9.03E+06
1.02E+07
1.16E+07
1.32E+07
1.50E+07
1.70E+07
1.90E+07
2.1TE+07
2.35E+07
4.95E+06
5.52E+06
6.24E+06

7.00E+06

"
(dynes/cm?2)
2.8115+06
3.20E+06
3.53E+06
3.83E+06
4.15E+06
4.27E+06
4.32E+06
3.79E+06
2.19E+06
0.00E+00
1.50E+06
1.78E+06
2.10E+06
2.41E+06
2.82E+06
3.22E+06
3.65E+06
4.08E+06
4.45E+06
4.84E+06
5.02E+06
5.07E+06
4.78E+06
3.65E+06
1.42E+06
0.00E+00
1.94E+06
2.32E+06
2.74E+06

3.1915+06

Temp,

rC)
110
110
110
110
110
110
110
no

no

110
110

110

i
(radls)

6.3115-01
1.0015+00
1.5815+00
2.51E+400
3.98E+400
6.3 115+00
1.0015+01
1.5815+01
2.51E+01
3.98E+01
6.3113+01

1.0012+02

G’
(dynes/cm2)
7.76E+06
8.97E+06
1.01E+07
LITE+07
1.32E+07
1.49E+07
1.70E+07
1.91E+07
2.08E+07
2.32E+07
2.53E+07

2.55E+07

G
(dynesicm?2)
3.59E+06
4.15E+06
4.66E+06
51 I1E+06
5.56E+06
5.82E+06
5.94E+06
5.81E+06
4.86E+06
3.ITE+06
0.00E+00

0.00E+00



19, Data of frequency, storage modulus and loss modulus of MDPE (M3204RU)

Parallel plates 25 mm, gap = 0.582

230

230

230

230

230

230

230

230

230

230

230

230

230

230

220

220

220

220

220

220

220

220

220

220

220

0

(radls)
I.OOE-0I
1581.-1)1
2.5 1E-01
3.98E-01
6 3 1E-01
1.001:+00
[.58E+00
2 51E+00
3.0SE+00
6.31 E+00
1.00E+01
1.58E+01
2.51E+01
30SE+0L
6.31E+01
100E+02
1.00E-01
1.58E-01
2.5 1E-01
3 98E-0I
6.3 IE-01
[.OOE+00
15815+00
251 E+00
3.08E+00
6 31E+00

100E+01

0
(dynes/cm2)
4.10E+04
3.22E+04
3.83E+04
3.79E+04
3.74E+04
3.87E+04
3.72E+04
3.8TE+04
4.06E+04
4.29E+04
4.66E+04
5.11E+04
5.87E+04
6.96E+04
8.60E+04
1.10E+05
4.89E+04
5.02E+04
5.05E+04
5.12E+04
5.16E+04
5.2TE+04
5.41E+04
5.65E+04
5.93E+04
6.25E+04

6.80E+04

G"

(dynes/cm2)

3.89E+03

2.13E+03

[.T9E+02

0.00E+00

0.00E+00

168E+03

3.50E+03

6.69E+03

9.18E+03

[.33E+04

2.01 E+04

2.81E+04

3.91 E+04

5.36E+04

7.27E+04

1.OOE+05

0.00E+00

6.24E+02

0.00E+00

[.99E+02

5.35E402

2.61E+03

5.48E+03

T.79E+03

[.I5E+04

L.71E+04

2.51E+04

Temp.

(°C)
220
220
220
220
220
210
210
210
210
210
210
210
210
210
210
210
210
210
210
210
210
200
200
200
200
200

200

0
(radls)
1.58E+01
2.51E+01
3.98E+01
6.31E+01
1.00E+02
1.OOE-0QI
1.58E-01
2.5 1E-01
3.98E-01
6.3 1E-01
[.0OE+00
158E+00
251 E+00
3.98E+00
6.31 E+00
1.00E+01
1.58E+01
2.51E+01
3.98E+01
6.31E+401
100E+02
I.OOE-0I
1.58E-0!
2.51E-01
3.98E-01
6.3 1IE-01

[.00E+00

G’
(dynes/cm2)
7.58E+04
8.59E+04
[.03E+05
1.25E+05
1.56E+05
4.94E+04
5.00E+04
5.11E+04
5.21E+04
5.31E+04
5.42E+04
5.55E+04
5.74E+04
6.03E+04
6.44E+04
T.07TE+04
8.00E+04
9.37E+04
[.13E+05
1.39E+405
1.75E405
6.58E+04
6.81 E+04
7.01 E+04
7.18E+04
7.34E+04

751 E+04

, % strain = 5, 5 point per decade at 190 °c.

o
(dynesicm?2)
3.48E+04
4.86E+04
6.77E+04
9.14E+04
1.23E+405
0.00E+00
[.95E+02
3.13E+02
6.04E+02
1-68E+03
2.95E+03
4.85E+03
7.53E+03
[.16E+04
1.72E+04
2.49E+04
3.56E+04
5.04E+04
7.01 E+04
9.58E+04
1.30E+05
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.191:403

3.02E+03



Temp.

("0
200
200
200
200
200
200
200
200
200
200
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
180
180
180

180

v
(rad/s)
1581+00
2 5115+00
30X1500
6311500
1.001501
[.5X1501
2 511501
3.9X1501
6.311501
1001502
1.0015)1
1.58E-01
251 h-1)1
3.9815)1
6.3 IE-01
1.001500
15X1500
2.511500
3.9X1500
6.3 11500
100E+0
[.5X1501
2.511501
3.9X1501
6311501
1.001502
100
15815)1
2.5115)1

3.981-01

G
(dynes/cm2)
7.741404
8.02E+04
8.441+404
9.01E+04
9.861+04
L11E+05
1.27E+05
151 E+05
1.84E+05
2.30E+05
8.28E+04
8.4TE+04
8.64E+04
8.80E+04
8.94E+04
9.12E+04
9.34E+04
9.64E+04
1.01E+05
1.06E+05
1.15E+05
1.27E+05
1.45E+05
LT1E+05
2.07E+05
2.59E+05
8.84E+04
9.011+04
9.15E+04

9.30E+04

G
(dynesicm?2)
5 84E+05
9.981503
1.58E+04
2.40E+04
3.54E+04
5111+04
7.18E+04
9.881+04
[.33E+05
[.75E+05
3.87E+03
4.31E+03
5.06E+03
6.31E+03
8.00E+03
1.09E+04
1.47E+04
2.03E+04
2.718E+04
3.85E+04
5.34E+04
1.2TE+04
9.84E+04
1.32E+05
1.74E+05
2.26E+05
3.791+03
4.351503
5.13E+03

6.55E+03

180

X0

180

180

180

180

180

180

180

180

170

170

170

170

170

170

170

170

170

170

170

170

170

170

170

170

160

160

®
(radls)

6.31E-01
1.001+00
1.581+00
2.511500
3.981500
6.3 11+00
1.00E+01
1.581+01
2.511+401
3.981+01
6.31E+01
[.00E+02
1.001-01
1.58E-01
2.51E-01
3.98E-01
6.31 E-01
I.UOE+00
1.58E+00
2.51E+00
3.98E+00
6,31E+00
1.00E+0I
1.58E+01
2.51E+01
3.981501
6.311501
1.001+02
1.001-01

1.581-01

0
(dynesicm?2)
9.451+04
9.641+04
9.901+04
1.021+05
1.071+05
1.141+05
1.241505
138E+05
1.581+05
1.871+05
2.28E+05
2.85E+05
9.261+04
9.41E+04
9.54E+04
9.701+04
9.85E+04
1.01E+05
1.03E+05
1.07E+05
1.I3E+05
121 E+05
1.321+05
1.49E+05
1.73E+05
2.061505
2521405
3 171+05
9.501+04

9.641+404

G
(dynesicm?2)
8.601+03
1.181+04
1.621+04
2.251+04
3.1 11+04
4311504
5.941+04
8.091+04
1.091+05
1.461+05
1.921+05
2.481+05
3.951+03
4.561+403
5.65E+03
7.381+03
9.891+03
1.34E+04
1.861+04
2.581+04
3.58E+04
4.951+04
6.771+04
9.201+04
1.23E+05
1.631+05
2.131+05
2.741+05
4.171+03

5.181+03



Temp.

c'c)

160

160

160

160

160

160

160

160

160

160

160

160

160

160

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

0
(radls)

2.5 IK-0!

3.6X1-01

6.3 1K-01
1 00K+00
1.58E+00
2 511-000
3.9XE+00
6.31 E+00
1.0012+01
[.58K+01
2.5 1K+0l
3.98E+01
6.3 1K+0l
[.00K+02
[.0OE-OI

[.58E-01

2.5 1E-01

3.98E-01

6.3 IE-01

[.OOE+00
158E+00
2 5113400
3.98E+00
6.3 1E+00
100E+0

[.58E+01
2.51E+01
3.98E+01
6 31E+01

[.00E+02

G
(dynes/cnr)
9.79E+04
9.94E+04
1.01E+05
[.04E+05
1.07E+05
1.12E+05
[.IBE+05
1.28E+05
1.41E+05
[.6IE+05
1.88E+05
2.26E+05
2.79E+05
3.52E+05
9.62E+04
9.77E+04
9.92E+04
1.01E+05
[.03E+05
[.06E+05
[.10E+05
1.15E+05
[.23E+05
[.35E+05
1.51E+05
1.73E+05
2.05E+05
2.50E+05
3.10E+05

3.94E+05

G
(dynes/cm2)
6.52E+03
8.65E+03
[.ITE+04
[.60E+04
2.19E+04
3.03E+04
4.17E+04
5.73E+04
7.78E+04
[.L05E+05
1.40E+05
1.84E+05
2.38E+05
3.04E+05
4.69E+03
5.92E+03
7.62E+03
1.02E+04
[.38E+04
1.88E+04
2.58E+04
3.54E+04
4.86E+04
6.63E+04
8.99E+04
[.20E+05
[.59E+05
2.08E+05
2.66E+05

3.36E+405

Temp.

co
140
140
140
140
140
140
140
140
140
140
140
140
140
140
140
140
130
130
130
130
130
130
130
130
130
130
130
130
130

130

0
(radls)
[.OOE-Ol
[.58E-01

2.5 |E-01
3.98E-01
6.31E-01
1.00E+00
158E+00
251 E+00
3.98E+00
6.31 E+00
1.00E+0I
[.58E+01
251 E+01
3.98E+01
6.31E+01
[.00E+02
[.0OE-Ol
[.58E-01
2.51E-01
3.98E-01
6.3 [E-01
100E+00
[.58E+00
251 E+00
3.98E+00
6.31 E+00
1.00E+0I
[.58E+01
251 E+01

3.98E+01

0
(dynes/cm2)

5.15E+04
5.21E+04
5.4TE+04
5.24E+04
5.50E+04
5.73E+04
5.92E+04
6.26E+04
6.75E+04
7.46E+04
8.4TE+04
9.88E+04
[.18E+05
1.45E+05
1.79E+05
2.24E+05
4.22E+04
4.26E+04
4.37E+04
4.48E+04
4.62E+04
4.78E+04
5.05E+04
5.40E+04
5.90E+04
6.63E+04
7.64E+04
9.03E+04
1.09E+05

1.35E+05

G
(dynesicm2)

1.95E+03
5.24E+03
4.31E+03
6.78E+03
8.42E+03
[.14E+04
[.52E+04
2.08E+04
2.82E+04
3.81E+04
5.06E+04
6.62E+04
8.51E+04
1.07E+05
1.31E+05
1.55E+405
2.41E+03
3.12E+03
4.55E+03
5.75E+03
8.10E+03
[.08E+04
1.51E+04
2.06E+04
2.76E+04
3.68E+04
4.84E+04
6.26E+04
7.96E+04

9.86E+04



128

128

128

128

128

128

128

128

128

128

128

128

128

128

128

128

126

126

126

126

126

126

126

126

126

126

126

126

0
(rad/s)
6.3 113+01
1.0012+02
1000-01
1.580-01
2.510-01
3.080-01
6.310-01
1.000+00
1.580+00
2510+00
3.080+00
6.310+00
1.000+01
1.580+01
2.510401
3.980+01
6.310+01
1.000+02
1000-01
1.580-01
2.510-01
3.980-01
6.310-01
1000400
1580+00
2510+00
3980+00
6.310+00
1.000+01

1.580+01

G’
(dynes/cm2)
1.680+05
2.100+05
4.140+404
4.210+04
4.350+04
4.480.+04
4.600+04
4.790+04
5.080+04
5.460+04
6.00E+04
6.730+04
1.TTE+04
9.230+04
1.12E+05
1.38E+05
1.72E+05
2.14E+05
4.26E+04
441 E+04
4.44E+04
4.57E+04
4.70E+04
4.93E+04
5.22E+04
5.58E+04
6.12E+04
6.84E+04
7.96E+04

9.39E+04

G"

(dynes/cm2)

1.18E+405

[.36E+05

2.78E+03

3.41E+03

4.93E+03

5.98E+03

8.30E+03

1.13E+404

1.500+04

2.030+04

2.80E+04

3.71E+04

4.880+04

6.29E+04

7.98E+04

9.79E+04

LITE+05

1.34E+05

3.04E+03

3.52E+03

4.62E+03

6.59E+403

8.78E+03

1.18E+04

161 E+04

2.14E+04

2.91 E+04

3.85E+04

5.03E+04

6.44E+04

Temp.

(°C)
126
126
126
126
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
122
122
122
122
122
122
122
122
122

122

0

(rad/s)

2.510+01
3.98E+01
6.31E+01
1,000+02
|.OOE-0I
1.580-01
2.510-01
3.980-01
6.3 1E-01
1.00E+00
1.580+00
2.51E+00
3.980+00
6.31E+00
1.00E+01
1.58E+01
2.51E+01
3.98E+01
6.31E+01
1.00E+02
[.0CE-Ol
1.58E-01
2.51E-01
3.98E-01
6.31E-01
|.00E+00
1.58E+00
251 E+00
3.98E+00

6.31 E+00

G’
(dynesicm?)
1.140+05
1.410+05
1.760+05
2.180+05
4.33E+404
4.360+04
4.480+04
4.55E+04
4.78E+04
4.92E+04
521 E+04
5.61 E+04
6.160+04
6.95E+04
8.05E+04
9.50E+04
1.16E+05
1.44E+05
1.78E+05
2.21 E+05
4.28E+04
4.39E+04
443E+04
4.59E+04
4.74E+04
4.98E+04
5.20E+04
5.690+04
6.25E+04

7.09E+04

G"

(dynes/cm?2)

8.170+04

1.010+05

1.190+05

1.360+05

2.720403

3.560+403

5.360+403

6.430+03

8.930+403

1210404

161 E+04

2220404

2.930404

3.91 E+04

511 E+04

6.580404

8.29E+04

1.02E+05

1.200+05

1.370+05

2.81E+03

3.920403

5.00E+03

7.140403

9.490+403

1.250+04

1.700+04

2.340+04

3.150+04

4.160+04

123



Temp.

)
122
122
122
122
122
122
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
118
118
118
118
118
118
118

118

v
( ratlfs)
1001 Mil
15X18+01
2 811-001
3 081:0-01
02 I1--Mil
1001 H)2
1.001 -01
1881-01
2 811-01
2.0811-01
02 11101
[ 001-000
1881 100
2 811-;+00
2 0818+00
6211400
1.0018+01
1881+01
2.8112+01
2 0812+01
6.311+01
1.0012+02
1.0018-01
1.5812-01
2 811-01
2 0818-01
6.311 -01
10018+00
18818+00

2 8118+00

G
(dynesicm?2)
8.25128+04
0.86E+04
1.22E+05
1.51E+05
[.88E+05
2.35E+05
1.16E+05
2.69E+05
4.80E+05
7.00E+05
9.46E+05
[.19E+06
1.45E+06
1.70E+06
1.96E+06
2.20E+06
2.43E+06
2.62E+06
2.77E+06
2.92E+06
3.07E+06
3.16E+06
1.85E+06
[.98E+06
2.09E+06
2.19E+06
2.32E+06
2.44E+06
2.54E+06

2.63E+06

G
(dynes/cm2)
5.44E+04
6.991:8+04
8.88E+04
1.08E+05
[.28E+05
145E+05
4.30E+04
[.38E+05
2.51E+05
3.51E+05
4.59E+05
5.39E+05
6.1 IE+05
6.37E+05
6.73E+05
6.68E+05
6.10E+05
5.22E+05
4.31E+05
3.19E+05
1.99E+05
5.44E+04
[.85E+05
[.7T5E+05
[.63E+05
1.58E+05
[.46E+05
1.10E+05
[.0TE+05

7.06E+04

Temp.

«
118
118
118
118
118
118
118
118
116
116
116
116
116
116
116
116
116
116
116
116
116
116
116
116
114
114
114
114
114

114

0)
(rad/s)
3.9812+00
6.31E+00
1.00E+01
1.58E+401
2.51E+0I
3.9812+01
6.31E+01
1.00E+02
I.OOE-0I
[.58E-01
2.51E-01
3.98E-01
6.31E-01
1.00E+00
[.58E+00
2.51 E+00
3.98E+00
6.31 E+00
[.00E+01
1.58E+401
2.51E+01
3.98E+01
6.31E+0I
1.00E+02
[.OOE-0l
1.58E-01
2.5 [E-01
3.98E-01
6.3 IE-01

1.00E+00

G’
(dynes/cm2)
2.13E+06
2.8412+06
2.9112+06
2.93E+06
2.93E+06
2.92E+06
2.94E+06
2.9112+06
1.80E+06
1.93E+06
2.02E+06
2.11E+06
2.1712+06
2.29E+06
2.37TE+06
2.43E+06
2.50E+06
2.55E+06
2.58E+06
2.61 E+06
2.62E+06
2.63E+06
2.61 E+06
2.55E+06
1.78E+06
187E+06
1.96E+06
2.05E+06
2.13E+06

2.21 E+06

(dynesicm2)
3.461-8+04
5.4718+03
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
9.74E+04
1-06E+05
1.08E+05
6.35E+04
4,0318+04
2.33E+04
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
8.46E+04
8.24E+04
7.9418+04
4.2612+04
3.4TE+04

3.52E+04



Temp.

<°C)
130
130
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
126
126
126
126
126
126
126
126
126
126
126

126

0
( raclis)
6.31E+01
[.00E+02
1001
155K-01
2.51E-01
3.98E-01
6.31 E-01
1.001-1+00
15X12+00
2.51E+00
3.9SE+00
6.3111+00
[.OOE+01
[.58E+01
2.51H+0I
3.98E+01
6.31H+01
1 00E+02
[.00E-01
158E-01
2.5 1E-01
3.98E-01
6.3 [E-01
I.00E+00
1.58H+00
251 E+00
398E+00
6.31 E+00
[.0OE+0I

1.5813+01

0' G" Temp.

(dynes/em2)  (dynes/cm?2) (°C)
1.68E+05 [.18E+05 126
2.10E+05 [.36E+05 126
4.14E+04 2.78E+03 126
4.21E+04 3.41E+03 126
4.35E+04 4.93E+403 124
4.48E+04 5.98E+03 124
4.60E+04 8.30E+03 124
4.79E+04 [.13E+04 124
5.08E+04 [.50E+04 124
5.46E+04 2.03E+04 124
6.00E+04 2.80E+04 124
6.73E+04 3.TLE+04 124
1.77E+04 4.88E+04 124
9.23E+04 6.29E+04 124
1.12E+05 7.98E+04 124
1.38E+05 9.79E+04 124
1.72E+05 1.17E+05 124
2.14E+05 1.34E+05 124
4.26E+04 3.04E+03 124
441 E+04 3.52E+03 124
4.44E+404 4.62E+403 122
4.57TE+04 6.59E+03 122
4.70E+04 8.78E+03 122
4.93E+04 [.IBE+04 122
5.22E+04 161 E+04 122
5.58E+04 2.14E+04 122
6.12E+04 2.91E+04 122
6.84E+04 3.85E+04 122
7.96E+04 5.03E+04 122

9.39E+04 6.44E+04 122

0)

(radls)

2.51E+01
3.98E+01
6.31E+01
100E+02
1.00E-01
1.58E-01
2.51E-01
3.98E-01
6.31E-01
.00E+00
1.58E+00
2.51 E+00
3.98E+00
6.31 E+00
[.0OE+OI
1.58E+401
2.51E+01
3.98E+01
6.31E+01
[ 00E+02
1.00E-01
158E-01
2.51E-01
3.98E-01
6.3 [E-01
1.00E+00
1.58E+00
251 E+00
3.98E+00

6.31 E+00

0
(dynesicm?2)
[.I4E+05
[.41E+05
1.76E+05
2.18E+05
4.33E+04
4.36E+04
4.48E+04
4.55E+04
4.78E+04
4.92E+04
521 E+04
561 E+04
6.16E+04
6.95E+04
8.05E+04
9.50E+04
1.16E+05
144E+05
[.78E+05
2.21E+05
4.28E+04
4.39E+04
4.43E+04
4.59E+04
4.74E+04
4.98E+04
5.20E+04
5.69E+04
6.25 E+04

7.09E+04

G"

(dynesicm?2)

8.17TE+04

[.01E+05

1.19E+05

1.36E+05

2.T2E+03

3.56E+03

5.36E+03

6.43E+03

8.93E+403

121 E+04

161 E+04

2.22E+04

2.93E+04

3.91E+04

5.11E+04

6.58E+04

8.29E+04

1.02E+05

1.20E+05

1.37E+05

2.81 E+03

3.92E+03

5.00E+03

T.14E+03

9.49E+03

1.25E+404

LT0E+04

2.34E+04

3.15E+04

4.16E+04

125



20. Data of frequency, storage modulus and loss modulus of HDPE (N3260)
Parallel plates 25 mm, gap = 0.607 mm, % strain = 4, 5 point per decade at 190 °c.

Temp. P G’ G" Temp. o G' G"
(°C) (radfs)  (dynesicm2) (dynes/cm?2) (°C) (rad/s) (dyneslem2)  (dynes/cm?2)
230 100E-01 3.69E+03 8.83E+02 220 1.58E+401 3.05E+04 4.19E+04
230 1.58E-01 4.09E+03 [.22E+03 220 2.51E+01 4.32E+04 5.79E+04
230 2.5 [E-01 4.29E+03 [.7T5E+03 220 3.98E+01 6.37E+04 T1.97TE+04
230 393101 4.71E+03 2.40E+03 220 6.31E+01  9.25E+04 1.09E+05
230 6.3 IE-01 5.15E+03 3.35E+03 220 1.00E+02 1.32E+05 [.47E+05
230 1.00E+00  5.75E+03 4.83E+03 210 1.00E-01 7.78E+03 |.74E+03
230 158E+00  6.70E+03 6.87E+03 210 |.58E-01 8.10E+03 2.6TE+03
230 251 E+00  7.93E+03 9.72E+03 210 2.5 [E-01 8.68E+03 3.63E+03
230 39XE+00  9.81E+03 1.38E+04 210 3.98E-01 9.62E+03 4.67E+03
230 6.3 IE+00  1.26E+04 [.95E+04 210 6.31E-01 1.07E+04 6.08E+03
230 [.00E+0I 1.69E+04 2.16E+04 210 1.00E+00 1.23E+04 7.87E+03
230 [.58E+01  2.36E+04 3.88E+04 210 [.58E+00 |.42E+04 1.04E+04
230 2.51E+01  3.44E+04 5.45E+04 210 2.51E+00 1.67E+04 1.38E+04
230 3.9SE+0I 5.17E+04 1.59E+04 210 3.98E+00 2.00E+04 |.86E+04
230 6.31E+01  7.73E+04 1.05E+05 210 6.31E+00  2.48E+04 2.50E+04
230 [.00E+02  1.14E+05 1.44E+05 210 1.00E+01 3.18E+04 3.40E+04
220 [.00E-01 5.36E+03 1.29E+03 210 [.58E+01 4.23E+04 4.60E+04
220 [.58E-Ol 5.74E+03 I.7T7E+03 210 2.51E+01 5.89E+04 6.26E+04
220 2.5 1E-01 6.17E+03 2.44E+03 210 3.98E+01 8.19E+04 8.50E+04
220 3.98E-01 6.76E+03 3.30E+03 210 6.31E+01 [.I3E+05 [.ISE+05
220 6.3 IE-01 T.42E+03 4.58E+03 210 1.00E+02 1.54E+05 [.52E+05
220 1.00E+00  8.45E+03 6.16E+03 200 1.00E-01 1.01E+04 3.08E+03
220 |.5SE+00  9.75E+03 8.44E+03 200 [.58E-01 [.I14E+04 3.55E+03
220 251E+00  1.15E+04 I.IGE+04 200 2.51E-01 121 E+04 4.94E+03
220 3.98E+00  1.41E+04 1.60E+04 200 3.98E-01 1-34E+04 6.22E+03
220 6.31E+00  I.76E+04 2.20E+04 200 6.3 IE-01 151 E+04 7.90E+03

220 I.00E+0I  2.27E+04 3.04E+04 200 [.L00E+00 1.70E+04 1.01 E+04



200

200

200

200

200

200

200

200

190

190

190

190

190

190

190

190

190

190

190

190

190

190

190

190

180

180

180

180

)
Lradls)
1.580+00
2510400
1980+00
6.311-:+00
1.000401
15811401
2510401
39811401
6.3111+01
1.0011+02
1001:1-01
1581101
2 511-01
3.98111-01
6.31111-01
10011+00
1.5811+00
2.5111+00
3.9811+00
6.3 111400
1.0011+01
1.5811+01
2.5111+01
39811401
6.3111+01
1.0011+02
100t
1581101
2.5111-01

3980-01

G
(dynes/cm?2)
1.950+04
2.310+04
2.8011+04
3.480+04
4.540+04
6,020+04
7.99E+04
1.060+05
1.41 01+05
1.880+05
1.410+04
1.520+04
1-66E+04
1.84E+04
2.06E+04
2.340+04
2.710+04
3.190+04
3.860+04
4.78E+04
6.010+04
7.60E+04
9.71 E+04
1.25E+05
1.630+05
2.150+405
1.760+04
1.930+04
2,160+04

241 E+04

G"

(dynes/em2)

1.310+04

1.710+04

2.2511+04

2.990+04

4.04E+04

5.500+04

7.450+04

1.010+05

1.340+05

17511405

4330403

5.470+03

6.700+03

8.310+03

1040+04

1.33E+04

1.690+04

2.200+04

2.89E+04

3.87E+04

5.22E+04

T.04E+04

9.43E+04

[.25E+05

1.640+05

2.12E405

6.21E+03

7.420+03

9.150+03

1.13E+04

Temp.

<°C)

180

180

180

180

180

180

180

180

180

180

180

180

170

170

170

170

170

170

170

170

170

170

170

170

170

170

170

170

160

160

0

(rad/s)

6.3 IE-01
1.000+00
1.58E+00
2.51E+00
3.98E+00
6.310+00
I.00E+01
1.58E+01
2.51E+401
3.98E+01
6.31E+01
[.00E+02
1.000-01
1.58E-01
2.5 1E-01
3.98E-01
6.3 IE-01
[.OOE+00
[.58E+00
2.51E+00
3.98E+00
6.31E+00
1.00E+01
[.58E+01
2.51E+01
3.98E+01
6.310+01
1.000+02
[.0OE-Ol

1.58E-01

G
(dynes/cm2)
2.700+04
3.050+04
3.500+04
4.05E+04
4.760+04
5.690+04
6.90E+04
8.51 E+04
1.07E+05
1.36E+05
1.760+05
2.31E+05
2.00E+04
2.21E+04
2.440+04
2.13E+04
3.05E+04
3.44E+04
3.92E+04
4.52E+04
5.29E+04
6.29E+04
7,61 E+04
9.37E+04
L.17E+05
1.490+05
1.910+05
2.500+05
2.230+04

2.46E+04

G
(dynesicm?2)
1.410+04
1.770+04
2.25E+04
2.900+04
3.760+04
4.930+04
6.430+04
8.430+04
1110405
1.430+05
1.86E+05
2.390+05
7.410+03
8.730+03
1.05E+04
1.270+04
1.560+04
1.95E+04
2.47E+04
3.1TE+04
4.09E+04
5.330+04
6.95E+04
9.10E+04
1.19E+05
1.540+05
1.980+05
2.540+05
8.26E+03

9.710403



Temp.

ro

160
160
160
160
160
160
160
160
160
160
160
160
160
160
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150

1

[

0

Y
( raclls)
2 511-01
30X1 -1
6 511-01
10012+00
1.5X12+00
2.51H+00
3.9812+00
6.3 112+00
1,001-:+01
15812401
2 5111401
356X1: +01
6.3112+01
1.0012+02
1.0012-01
1.5812-01
2.511-01
3 98E-01
6.3112-01
[.OOE+00
[.58E+00
2.511.2400
358812+00
6.3 112+00
1.0012+01
1.5812+01
2.5 12+01
30Xt Mil
6.5112+01

1.0012+02

G
(dynes/cm?2)

2.712E+04
3.02E+04
3.39E+04
3.82E+04
4.36E+04
5.05E+04
5.92E+04
7.03E+04
8.52E+04
1.05E+05
1.31E+05
[.67TE+05
2.15E+05
2.80E+05
2.45E+04
2.70E+04
2.99E+04
3.33E+04
3.73E+04
4.22E+04
4.83E+04
5.60E+04
6.57E+04
7.86E+04
9.55E+04
1.18E+05
1.48E+05
1.88E+05
2.42E+05

3.15E+405

G"

(dyncs/cm2)

1.1712+04

1.4212+04

1.7512+04

2.1912+04

2.7712+04

3.55E+04

4.6012+04

5.9512+04

7.7612+04

[.0OLE+05

1.31E+05

1.69E+05

2.1712+05

2.T7E+405

9.12E+03

1.0812+04

[.30E+04

[.58E+04

[.96E+04

2.45E+404

3.11E+04

4.00E+04

5.15E+04

6.68E+04

8.71E+04

11312405

146E+05

1.8812+05

2.40E+405

3.02E+405

140

140

140

140

140

140

140

140

140

140

140

140

140

140

130

130

130

130

130

130

130

130

130

130

130

130

130

130

(©
(rad/s)
1.00E-0I
15X12-01
2.5 [E-01
3.98E-01
6.3 [E-01
100E+00
I.58E+00
2.51E+00
3.98E+00
6.31E+00
1.00E+0I
[.58E+01
2.51E+01
3.98E+01
6.31E+01
1.00E+02
[.0OE-Ol
[.58E-01
2.51E-01
3.98E-01
6.31E-01
|.00E+00
[.58E+00
2.51E+00
3.98E+00
6.31 E+00
|.0OE+OI
15812401
2.51E+01

3.98E+01

0
(dynes/cm?2)
2.6712+04
2.9612+04
3.2812+04
3.65E+04
4.10E+04
4.6612+04
5.3412+04
6.2L E+04
7.3212+04
8.7912+04
1.07E+05
1.3312+05
1.6712+05
2.13E+05
2.71412+05
3.56E+05
2.93E+04
3.23E+04
3.59E+04
4.01E+04
4.52E+04
5.14E+04
5.93E+04
6.92E+04
8.20E+04
9.88E+04
1.2112+05
1.5112+05
1.9012+05

2.43E+05

"
(dynesicm?2)
[.02E+04
121 E+04
1.46E+04
1L7XE+04
221 E+04
2.1712+04
3.5312+04
4.53 E+04
5.84E+04
1.5TE+04
9.8412+04
[.27E+05
164E+05
2.09E+05
2.65E+05
3.3212+05
1.13E+04
1.35E+04
1.64E+04
2.01 E+04
2.50E+04
3.15E+04
4.01 E+04
5.15E+04
6.6415+04
8.61 E+04
[l 112+05
1.4412+05
1.8412+05

2.34E+05



Temp.

130

130

128

128

128

128

128

128

128

128

128

128

128

128

128

128

128

128

126

126

126

126

126

126

126

126

126

126

126

126

O
(rad/s)

6.311-+( 1
100E+02
1001-01
15SE-01
25101
3.0813-01
6.311-01
100K +00
.58E+00
251 E+00
3.0811+00
6.31 E+00
1001140
15811401
25111401
3.0811+01
6.3111+01
1.0011+02
1.002:1-01
1.5811-01
25 IE-01
3.0811-01
6.3111-01
1.0011400
1.5811400
2 5111400
3.0811400
6 3111400
1.0011401

1.5811+01

G
(dynes/cm?2)
3.12E+05
4.05E+05
3.03E+04
3.32E+04
3.69E+04
4.12E+04
4.64E+04
5.27E+04
6.07E+04
7.09E+04
8.41E+04
1.01E+05
1.24E+05
1.52E+05
1.86E+05
2.32E+05
2.94E+05
3.74E+05
1.51E+04
1.84E+04
2.09E+04
2.32E+04
2.54E+04
2.88E+04
3.28E+04
3.84E+04
4.53E+04
5.47E+04
6.73E+04

8.41 E+04

G"

(dynes/cm?2)

2.9411405

3.6511+05

1.1611+04

[.39E+04

1.6811+04

2.0611+04

2.5511+04

3.21 E+04

4.10E+04

5.25E+04

6.78E+04

8.80E+04

1.14E+405

1.44E+05

[.7T9E+05

2.20E+05

2.12E+05

3.32E405

4.34E+03

6.68E+403

8.96E+03

1.05E+04

1.29E+04

1.68E+04

2.14E+404

2.12E+04

3.51E+04

4.5311+04

5.82E+04

T.43E+404

Temp.

<°C)
126
126
126
126
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
122
122
122
122
122
122
122
122
122

122

0
(radfs)
2.51E+01
3.98E+01
6.31E+01
1.00E+02
[.00E-0I
1.58E-01
2.51E-01
3.98E-01
6.3 IE-01
[.00E+00
1.58E+00
2.51E+00
3.98E+00
6.31E+00
1.00E+01
1.58E+401
2.51E+01
3.98E+01
6.31E+01
1.00E+02
1.00E-01
1.58E-01
2.5 1E-01
3.98E-01
6.3 IE-01
1.00E+00
158E+00
2.51 E+00
3.98E+00

6.31 E+00

G
(dynesicm2)
[.06E+05
1.36E+05
1.74E+05
2.20E+05
[.99E+04
3.67E+04
6.86E+04
[.I5E+05
1.64E+05
2.16E+05
2.68E+05
3.40E+05
4.22E+05
5.25E+05
6.62E+05
8.34E+05
1.05E+06
[.30E+06
1.59E+06
1.90E+06
3.54E+06
3.82E+06
4.05E+06
4.23E+06
4.35E+06
4.49E+06
4.60E+06
4.72E+06
4.79E+06

4.75E+06

G
(dynesicm?2)
9.43E+04
L.1TE+05
1.4311+405
1.70E+05
8.4TE+03
221 E+04
4.37E+04
7.06E+04
9.44E+04
1.23E+405
1.59E+05
2.04E+05
2.56E+05
3.14E+05
3.80E+05
4.47E+05
5.1 [E+05
5.58E+05
5.74E+05
5.36E+05
2.66E+05
3.51E+05
3.45E+05
3.22E+05
2.83E+05
2.44E+05
2.10E+05
1.82E+05
[.72E+05

1.64E+05



Temp.

Co
122
122
122
122
122
122
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
118
118
118
118
118
118
118

118

0
(radm)
100E+01
1581+01
2.5112+01
3.98E+01
6 . 111401
100E+02
1.00 =01
1.580-01
2.5 [E-01
3.08E-D 1
6.3 IE-01
1.00E+00
1.58E+00
2.5 115+00
3 OSE+00
6.31E+00
1.0012+01
[.58E+01
2.51E+01
3.98E+01
6.31E+01
E00E+02
[.00E-0I
1.5SE-01
2 51E-01
3.08E-01
6.3 IE-01
EOOE+00
1.5XE+00

2 5112400

G
(dynes/cm?2)
8.25E+04
9.86E+04
1.22E+05
1.51E+05
[.88E+05
2.35E+05
1.16E+05
2.69E+05
4.80E+05
7.00E+05
9.46E+05
1.19E+06
1.45E+406
[.70E+06
1.96E+06
2.20E+06
2.43E+06
2.62E+06
2.77E+06
2.92E+06
3.07E+06
3.16E+06
1.85E+406
1.98E+06
2.09E+06
2.19E+06
2.32E+06
2.44E+06
2.54E+06

2.63E+06

o
(dynes/cm2)
5.44E+04
6.99E+04
8.88E+04
1.08E+05
1.28E+05
[.45E+05
4.30E+04
[.38E+05
2.51E+05
3.51E+05
4.59E+05
5.39E+05
6,1 1E+05
6.37E+05
6.73E+05
6.68E+05
6.10E+05
5.22E+05
4.31E+05
3.19E+05
1.99E+05
5.44E+04
[.85E+05
1]5E+05
153E+05
1.58E+05
1.46E+05
E10E+05
1.07E+05

7.06E+04

118

118

118

118

118

118

116

116

116

116

116

116

116

116

116

116

116

116

116

116

116

116

114

114

114

114

114

114

(mdk)

3.98E+00
6.31E+00
[.00E+01
1.58E+401
2.51E+01
3.98E+01
6.31E+01
1.00E+02
i.00E-0l
1.58E-01
2.51E-01
3.98E-01
6.31E-01
190E+00
1.58E+00
2.51E+00
3.98E+00
6.31E+00
[.00E+01
1.58E+401
2.51E+01
3.98E+01
6.31E+01
1.00E+02
1.00E-01
1.58E-01
2.51E-01
3.98E-01
6.31E-01

EOOE+00

G’
(dynes/em2)
2.13E+06
2.84E+06
291 E+06
2.93E+06
2.93E+06
2.92E+06
2.94E+06
291 E+06
1.80E+06
1.93E+06
2.02E+06
2.1LE+06
2.17E+06
2.29E+06
2.37TE+06
2.43E+06
2.50E+06
2.55E+06
2.58E+06
2.61E+06
2.62E+06
2.63E+06
2.6LE+06
2.55E+06
1.78E+06
1.87E+06
1-96E+06
2.05E+06
2.13E+06

2.21 E+06

(In
(dynes/cm?2)
3.46E+04
54TE+03
0.00E+00
0.U0E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
9.74E+04
1.06E+05
1.08E+05
6.35E+04
4.03E+04
2.33E+04
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
8.46E+04
8.24E+04
7.94E+04
4.26E+04
3A4TE+04

3.52E+04



21. Data of frequency, storage modulus and loss modulus of HDPE (H56905)
Parallel plates 25 mm, gap = 0.600 mm. % strain = 4, 5 point per decade at 190 °c.

Temp. ® G’ G" Temp. 0) G' G"
(°C) (radls)  (dynes/cm2) (dynes/cm?2) (°C) (radls) (dynesicm2)  (dynes/cm2)
210 1.OOE-OI 2.81E+03 [.03E+04 200 |.58E+01 4.65E+05 6.28E+05
210 15. }-01 5.15E+03 1.55E+04 200 2.51E+01 6.56E+05 8.10E+05
210 2.5 IE-01 7.85E+03 2.21 E+04 200 3.98E+01 9.14E+05 1.02E+06
210 3.98E-01 1.19E+04 3.15E+04 200 6.31E+0I |.26E+06 1.26E+06
210 6.3 IE-01 1.90E+04 4.59E+04 200 1.00E+02 [.TAE+06 [.52E+06
210 100E+00  2.92E+04 6.60E+04 190 1.00E-01 9.66E+03 2.03E+04
210 [58E+00  4.58E+04 9.52E+04 190 |.58E-01 1.42E+04 2.95E+04
210 251 H+00  7.33E+04 1.38E+05 190 2.5 [E-01 2.04E+04 4.19E+04
210 3.98E+00 I.IGE+05 198E+05 190 3.98E-01 2.86E+04 5.92E+04
210 6.3 1E+00 [.7T9E+05 2.718E+05 190 6.3 [E-01 4.12E+04 8.32E+04
210 |.00E+0I 2.67E+05 3.85E+05 190 1.00E+00 5.87E+04 1.1TE+05
210 1.58E+01 3.90E+05 5.18E+05 190 1.58E+00 8.48E+04 1.62E+05
210 2.51E+01 5.58E+05 6.82E+05 190 2.51E+00 1.23E+05 2.24E+05
210 3.9XE+0I 7.86E+05 8.75E+05 190 3.98E+00 1.78E+05 3.04E+05
210 6.31E+01 1.10E+06 [.L0OE+06 190 6.31 E+00 2.56E+05 4.09E+05
210 1.00E+02  1.52E+06 1.33E+06 190 1.00E+0I  3.67E+05 5.41 E+05
200 OOE-0I  5.76E+03 1-35E+04 190 I.58E+01 5.18E+05 7.03E+405
200 158E-01 7.64E+03 198E+04 190 2.51E+01 1.24E+05 8.97E+05
200 251E-01  1.19E+04 2.89E+04 190 3.98E+01 1.00E+06 1.12E+06
200 3.98E-01  1.79E+04 4.20E+04 190 6.31E+01 1.37E+06 1.38E+06
200 6.31E-01  2.73E+04 6.11E+04 190 1.00E+02 1.88E+06 1.65E+06
200 100E+00  4.25E+04 8.90E+04 180 1.00E-01 |.86E+04 2.13E+04
200 158E+00  6.60E+04 129E+05 180 1.58E-01 2.47E+04 3.80E+04
200 2.5 1E+00 1.01E+05 184E+05 180 2.51E-01 3.32E+04 5.25E+04
200 3.9XE+00 [.51E+05 2.58E+405 180 3.98E-01 4.42E+04 1.22E+04
200 6.3 1E+00  2.23E+05 3.54E+05 180 6.3 IE-01 5.93E+04 9.96E+04

200 [.()OE+0l  3.24E+05 4.TTE+05 180 100E+00  8.10E+04 [.37E+05



180

1SO

180

180

180

180

180

180

170

170

170

170

170

170

170

170

170

170

170

170

170

170

170

170

160

160

160

160

0
(radls)
1581 -no
7511->00
3.9815+00
6.5115+110
101)1+1)1
1581-001
251tool
5081001
6.511001
1.001002
1.001-01
1581 -01
2.5 11-01
50815-01
6511-01
1.0015+00
1.580000
2.511-000
5.981-000
6.511000
1.001001
15815+01
2.51F5+01
5.9815+01
6.5 115+01
1.0015+02
11)015-01
15815-01
2 5115-01

5 0815-01

G
(dynes/cm?2)
1.12E+05
[.55E+05
2.18E+05
5.05E+05
4.2TE+05
5.93E+05
8.15E+05
111E+06
1.51E+06
2.05E+06
291 E+04
3.74E+04
4.76E+04
6.14E+04
1.84E+05
1.29E+05
1.41E+05
[.88E+05
2.53E+05
3.36E+05
4.51E+05
6.16E+05
8.29E+05
1.12E+06
[.49E+06
1.99E+06
3.57E+04
4.36E+04
5.39E+04

6.79E+04

G
(dynes/em2)
1.87E+05
2.53E+05
3.40E+05
4.52E+05
5.91E+05
7.60155+05
9.63E+05
[.I9E+06
1.45E+06
[.73E+06
3.46E+04
4.68E+04
6.27E+04
8.51 E+04
4.42E+03
1.56E+05
2.04E+05
2.11E+05
3.59E+05
4.56E+05
5.80E+05
7.39E+05
9.24E+05
[.14E+06
[.36E+06
159E+06
5.61 E+04
4.75E+04
6.31 E+04

8.50E+04

160

160

160

160

160

160

160

160

160

160

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

140

140

0

(rad/s)

6.31E-01
1.00E+00
1.5815+00
251E+00
3.98E+00
6.31E+00
1.00E+01
1.58E+401
2.51E+01
3.98E+01
6.31E+01
100E+02
I.OOE-O0

1.58E-01
2.5 E-01
3.98E-01
6.31E-01
1.00E+00
1.58E+00
2.51E+00
3.98E+00
6.31 E+00
1.00E+01
1.58E+401
2.51E+01
3.98E+01
6.31E+0I
1.00E+02
1.00E-0

[.58E-01

G
(dynesicm?2)
8.63E+04
[.I2E+05
1.48E+05
1.99E+05
2.69E+05
3.67E+05
5.00E+05
6.78E+05
9.12E+05
[.22E+06
1.62E+06
2.15E+06
421 E+04
5,08E+04
6.19E+04
7.68E+04
9.63E+04
[.23E+05
161 E+05
2.14E+05
2.87E+05
3.88E+05
5.24E+05
7.04E+05
9.38E+05
1.24E+06
163E+06
2.14E+06
4.88E+04

5.78E+04

G
(dynes/cm?2)
1.1415+05
1.54E+05
2.0815+05
2.718E+05
3.66E+05
4.79E+05
6.ITE+05
7.81 E+05
9.7TLE+05
[.18E+06
141E+06
1.64E+06
3.93E+04
5.08E+04
6.72E+04
8.96E+04
1.20E+05
1.60E+05
2.15E+05
2.84E+05
3.72E+05
4.82E+05
6.16E+05
7.72E+05
9.52E+05
1.14E+06
1.35E+06
1.5415+06
4.25E+04

5.48E+04



Temp. () G' G" Temp. 0) G' G"

<C) (rad/s)  (dynesicm2) (dynes/cm?2) <C) (radfs) (dynes/cm2)  (dynes/cm?2)

140 3511-01 6.99E+04 7.20E+04 129 1.00E-01 9.05E+06 3.641-1+06
140 3 OKI -01 8.61 E+04 0.50E+04 120 1.5813-01 1.00E+07 3.98E+06
140 6 311-01 [.03E+05 121 E+05 129 2.51E-01 1.11E+07 4.1611+06
140 1001-1+00 13 1E+05 1.62E+405 129 3.98E-01 1.22E+407 443 E+06
140 1581-400  1.71E+05 2.15E405 129 6.3 1E-01 1.31E407 4.7715+06
140 2 5111400 2.25E+05 2.82E405 129 1.0011+00 1.44E+07 5.1915+06
140 3.0811+00  3.00E+05 3.69E+05 129 [.5SE+00 [.52E+07 5.201-1+06
140 6.3 111400  4.02E+05 4.7T4E+05 129 2.51E+00 1.63E+07 5.19E+06
140 10011401 5.37E+05 5.99E+05 129 3.98E+00 171 E+07 5.08E+06
140 15XU1+01  7.16E+05 7.45E405 129 6.31E+00 [.89E+07 4.5715+06
140 25111401 9.45E+05 9.06E+05 129 [.00E+0I 2.01 E+07 3.8515+06
140 3 0811+01 [.24E+06 1.08E+06 129 [.58E+01 2.02E+07 2.31E+06

140 6.3111401 1.61E+06 1.25E+406 129 2.51E+01 2.16E+07 5.98E+05

140 1.0011402  2.09E+06 1.42E+406 129 3.98E+01 2.23E+07 0.0011+00

130 loop-01  3.94E+05 4.45E+04 129 6.31E+01 2.31 E+07 0.00E+00
130 15811-01  4.63E+05 5.80E+04 129 1.00E+02 2.45E+07 0.00E+00
130 2 51P-0l 5.76E+05 1.57E+404 128 |.00E-Ol 2.85E+04 1.57TE+04
130 3.0815-01  7.23E+05 100E+05 128 1.58E-01 3.18E+04 1-96E+04
130 6 3115-01  9.36E+05 1.33E+05 128 2.51E-01 3.63E+04 2.52E+04
130 .OOE+00  1.23E+06 [.76E+05 128 3.98E-01 421 E+04 3.24E+04
130 15811400  1.58E+06 2.33E+05 128 6.3 1E-01 5.02E+404 4.23E+04
130 2.5 115400  2.23E+06 3.05E+05 128 I.00E+00 6.10E+04 5.52E+04
130 3.0X11+00  2.53E+06 3.95E+405 128 1.58E+00 7.61 E+04 1.22E+04
130 6.3 111400  3.35E+06 5.02E+405 128 2.51E+00 9.72E+04 9.39E+04
130 10011+01  3.94E+06 6.30E+05 128 3.98E+00 1.26E+05 121 E+05
130 15811401 4.98E+06 T.73E405 128 6.31E+00 [.67E+05 1.55E+05
130 2 5111401 5.8213+06 9.31 E+05 128 i.00E+0I 2.24E+05 1.941-1+05
130 30811401 6.43E+06 1.00E+06 128 1.5811+01 3.02E+405 2.3911+05
130 6.3111+01  7.71E+06 1-26E+06 128 2.51E+01 4.02E+05 2.891-1+05

130 1.0011402  8.49E+06 1.40E+06 128 3.98E+01 5.22E405 3.41E+05



128

127

127

127

127

127

127

127

127

127

127

127

127

127

127

127

127

126

126

126

126

126

126

126

126

126

126

126

126

0

( raclfs)

6.311 >01
1.00E+02
1.00E-OlI
1 5X12-01
2.5113-01
3.98E-01

6.31-()1
1.00E+00
1.58E+00
2.51 n+oo0
3.98E+00
6.31E+00
1.00E+OI
1.58E+01
2.51 Jer+() 1
3.98E+0lI
6.311X) 1
1.00E+02
1.00E-OlI
1.58E-0O1
2.51E-0O1
3.98E-01I
6.31E-01

1.00E+00
1.58E+00
2.51E+00
3.98E+00
6.3 1E+00
1.00E+OI

15X11+01

G

(dynesicm?2)
6.62E+05
8.29E+05
1.67E+07
1.84E+07

1.97E+07

N

.09E+07

N

.29E+07

IN)

41E+07

N

.67E+07

N

L91E+07

w

13E+07

w

.29E+07

w

46E+07

w

.64E+07

w

.86E+07

w

.87E+0.7

w

ATE+07

N

TTE+07

IN)

T4E+04

w

.07E+04

w

.53E+04

IN

.10E+04

IN

.88E+04

o

.93E+04

~

.39E+04

©

41E+04

1.22E+05

1.63E+05

2.24E+05

3.02E+05

G
(dynesicm?2)

3.92E+05

IN

43E+05

IN

.52E+06

IN

.86E+06

o

.01E+06

a

49E+06

o

.55E+06

o

.99E+06

o

.53E+06

o

.40E+06

o

.38E+06

o

A44E+06

IN

42E+06

N

.27E+06

0.00E+00

0.00E+00

0.00E+00

0.00E+00

1.55E+04

1-92E+04

2.45E+04

3.20E+04

4.14E+04

5.39E+04

7.05E+04

9.14E+04

1.18E+05

150E+05

1.86E+05

2.28E+05

126

126

126

125

125

125

125

125

125

125

125

125

125

125

125

125

125

125

125

124

124

124

124

124

124

124

124

124

124

)
(rad/s)

2.51E+01
3.98E+01
6.3IE+01
1.00E+02
1.00E-OlI
1.58E-01
2.51E-01
3.98E-01
6.31E-01
I.OOE+0O0
1.58E+00
2.51 E+00
3.98E+00
6.31 E+00
1.00E+OI
1.58E+01
2.51E+01
3.98E+0I
6.31E+0I
1.00E+02
1.00E-OlI
1.58E-0I
2.51E-0I
3.98E-01
6 31E-01
1 00E+00
1.58E+00
2.51 E+00
3.98E+00

6.31 E+00

G
(dynes/cm2)

3.97E+05

o

.10E+05

o

.41E+05

~

.96E+05

IN)

.25E+07

N

.36E+07

N

.5IE+07

IN)

.62E+07

N

.86E+07

N

L94E+07

w

A3E+07

w

46E+07

w

.59E+07

w

.83E+07

w

L99E+07

IN

L27TE+07

IN

.39E+07

IN

JA3E+07

w

.84E+07

IN)

T4E+07

IN)

.69E+04

w

.06E+04

w

.60E+04

IN

.34E+04

o

42E+04

o

.88E+04

©

97E+04

1.19E+05

1.66E+05

2.38E+05

(dynes/cm?2)

2.

w

w

IN

w

o

o

o

o

a

o

o

a

IN

w

IN

o

o

N

N

w

o

o

©

N

G"

73E+05

.I9E+05

.63 E+05

.08E+05

.90E+06

.30E+06

TTE+06

.69E+06

.95E+06

.5IE+06

19E+06

.75E+06

.23E+06

.39E+06

.61 E+06

.26E+05

.0O0E+00

.0O0E+00

.O0E+00

OOE+00

.53E+04

.00E+04

.71 E+04

.71 E+04

.04E+04

.82E+04

I6E+04

.22E+05

.59E+05

.04E+05

134



Temp. (9] (o} G" Temp. 0) G’ G"

°c) (rad/s)  (dynesicm2) (dynes/cm?2) (°c) (radfs) (dynes/cm2)  (dynes/cm?2)

124 loui: 11)1 3.34E+05 2.58E+05 122 3.98E+00 3.99E+07 8.95E+06
124 1.5X1001 4.54E+05 3.19E+05 122 6.31E+00 4.52E+07 9.941006
124 2 511-001 6.01E+05 3.83E+05 122 1.00E+OI 5.05E+07 1.061007
124 3.081001 7.79E+05 4.49E+05 122 1.58E+01 4.571007 5.691006
124 6.311001 9.85E+05 5.08E+05 122 2.51E+0I 5.12E+07 1.26E+06
124 1.001002 1.24E+06 5.59E+05 122 3.98E+01 5.34E+07 0.00E+00
123 1001-01 2.76E+07 5.56E+06 122 6.31E+0I 4.51E+07 0.00E+00
123 15X1-01 2.91 E+07 6.57E+06 122 1.00E+02 2.98E+07 0.00E+00
123 2511-01 3.10E+07 6.83E+06 121 1.00E-01 2.88E+07 4.26E+06
123 3 9XE-01 3.29E+07 6.95E+06 121 1.58E-01 2.99E+07 4.95E+06
123 6.3 1E-01 3.51E+07 7.44E+06 121 2.51E-01 3.22E+07 5.07E+06
123 100E+00 3.71E+07 7.81 E+06 121 3.98E-01 3.36E+07 6.50E+06
123 1.5X1000 3.95E+07 8.55E+06 121 6.31122-01 3.59E+07 6.61 E+06
123 2.51F000 4.10E+07 7.94E+06 121 l.ooe+00 3.69E+07 6.01 E+06

123 3.0X1000

4.45E+07 7.15E+06 121 1.58E+00 3.99E+07 6.601006
123 6.311000  4.76E+07 5.60E+06 121 2.51E+00 4.35E+07 6.39E+06
123 1.001001 5.07E+07 3.70E+06 121 3.98E+00 4.61 E+07 6.64E+06
123 1.5X12+01  5.40E+07 0.00E+00 121 6.31E+00 4.76E+07 6.18E+06
123 2.511001 5.42E+07 0.00E+00 121 1.OOE+OlI 4.94E+07 2.89E+06
123 3.0X1001 5.07E+07 0.00E+00 121 1.58E+01 5.19E+07 0.00E+00
123 6311001  4.52E+07 0.00E+00 121 2.51E+01 5.14E+07 0.00E+00
123 1.001002  2.S6E+07 0.00E+00 121 3.98E+01 4.90E+07 0.00E+00
122 1.00E-01 1.31F007 5.79E+06 121 6.31E+01 4.15E+07 0.00E+00
122 1 5X12-01 1.85E+07 4.15E+06 121 100E+02 2.81 E+07 0.00E+00
122 2 511201 2.24E+07 5.08E+06
122 3.0X1-01 2.57E+07 6.31E+06
122 6.3 112-01 2.85E+07 6.34E+06
122 1.001000  3.02e+07 6.94E+06
122 1.5X1000  3.28E+07 7.38E+06
122 251p1-00 3.75E+07 7.36E+06



22. Data of frequency, storage modulus and loss modulus of HDPE (RI760)

Parallel plates 25 mm, gap = 0.602 mm, % strain = 6, 5 point per decade at 190 °c.

Temp.

(°c)

230

230

230

230

230

230

230

230

230

230

230

230

230

230

230

230

220

220

220

220

220

220

220

220

220

220

220

©

( ratl/s)
1.00E-01
1.3,ST-01
2 5113-01
3 9SE-0I
6 31E-01
10010
1.58E+00
2.51 [+00
3.0,Si>00
6.3 1E+00
1.00F+0lI
1.58E+01
251E+01
3.98E+01
6.31E+01
1.00E+02
1.00F-01
1.5SE-0I
2.3 1F-01
3.08E-01
6.3 IE-OI
1.00F+00
1.58E+00
2.51 F+00
3.98E+00
6.3 11: +00

1.00F+01

(dynes/cm2)

2.48E+03

w

.83E+03

IN

.64E+03

o

46E+03

9.34E+03

.39E+04

N

.06E+04

w

.11E+04

IN

.65E+04

o

.73E+04

©

.61E+04

.35E+05

1.87E+05

2.54E+05

3.44E+05

4.58E+05

5.44E+03

6.56E+03

8.08E+03

1.00E+04

1.27E+04

1-66E+04

2.26E+04

3.22E+04

4.81E+04

7.17E+04

1.04E+05

(dynes/cm 2)

4.33E+03

6.30E+03

8.47E+03

1.18E+04

1.64E+04

2.34E+04

3.30E+04

4.71E+04

6.63E+04

9.06E+04

1.22E+05

1.59E+03

N

.04E+05

N

.57E+05

w

.20E+05

w

.94E+05

IN

.66E+03

o

.29E+03

©

47E+03

JA7E+04

1.60E+04

IN)

.21E+04

w

.04E+04

IN

20E+04

w

.81E+04

©

.04E+04

.1I0E+03

Temp.

220

220

220

220

220

210

210

> H0)

210

210

210

210

210

210

210

210

210

210

210

210

210

200

200

200

200

200

200

0

( rad/s)

1.58E+01

2.51E+01

3.98E+01

6.3IE+01

100E+02

1.00E-01

1.58E-01

2.5 1E-01

3.98E-01

6.31E-01

1.00E+00

1.58E+00

2.51E+00

3.98E+00

6.31 E+00

1.00E+01

1.58E+01

2.51E+0I

3.98E+01

6.31E+01

1.00E+02

1.00E-0!

1.58E-01

2.5 1E-01

3.98E-01

6.3 IE-01

1.00E+00

(dynes/cm2)

1.46E+05

2.01E+05

2.72E+05

3.62E+05

4.77E+05

8.58E+03

9.62E+03

1.13E+04

1.35E+04

1.67E+04

2.10E+04

2.79E+04

3.88E+04

5.65E+04

8.24E+04

1.16E+05

160E+05

2.17E+05

2.89E+05

3.80E+05

4.95E+05

1.15E+04

1.30E+04

1.46E+04

1.73E+04

2.13E+04

2.68E+04

(dynes/cm?2)

1.47E+05

[N

.9IE+05

IN)

.43E+05

w

.01E+05

w

.70E+05

IN

97E+03

o

.92E+03

©

.29E+03

[N

.25E+04

1.691X14

N

.33E+04

w

I6E+04

IN

.30E+04

o

.90E+04

©

.12E+04

[N

.10E+05

[,

.46E+05

.88E+05

IN)

.36E+05

N

.91 E+05

w

.55E+05

o

.05E+03

~

.83E+03

.07H+04

1.43E+04

1.88E+04

2.54E+04



Temp. [0] G' G" Temp © G' G"”
p

(°C) ( ratl/s) (dynes/cmZ) (dynes/cmZ) CO ( rad/s) (dynes/cm2) (dynes/cm2)
200 1.58E+00 3.51E+04 3.42E+04 180 6.31E-01 4.03E+U4 2.68E+04
200 251 E+00  4.85E+04 4.61 E+04 180 100E+00  5.09E+04 3.55E+04
200 3.98E+00  6.89E+04 6.30E+04 180 I.58E+00  6.48E+04 4.79E+04
200 6.31E+00  9.70E+04 8.58E+04 180 251 E+00  8.29E+04 6.47E+04
200 1.LOOE+0l  1.33E+05 I.1I5E+05 180 3.98E+00  106E+05 8.63E+04
200 1.58E+01 1.79E+05 1.51 E+05 180 6.31E+00  1.36E+05 1.14E+05
200 2.51E+01  2.38E+05 1.93E+05 180 1.00E+0I 1.74E+05 1.48E+05
200 3.98£+01  3.12E+05 2.40E+05 180 1.58E+01  2.23E+05 1.89E+05
200 6.311>01  4.05E+05 2.93E+05 180 2.51E+01 2.87E+05 2.36E+05
200 1.00E+02  5.21E+05 3.53E+05 180 3.98E+01  3.68E+05 2.89E+05
190 1.00E-OlI 1.54E+04 7.55E+03 180 6.31E+01  4.69E+05 3.48E+05
190 1.58E-01 1.68E+04 9.89E+03 180 1.00E+02  5.97E+05 4.12E+05
190 2.5 1E-01 1.98E+04 1.27E+04 170 i.00E-O1I 2.93E+04 1.37E+04
190 3.9XE-01  2.32E+04 1.68E+04 170 1.58E-01 3.31 E+04 1.67E+04
190 6.3 IE-01  2.83E+04 2.19E+04 170 2.51E-01 3.84E+04 2.09E+04
190 1.00E+00  3.57E+04 2.91 E+04 170 3.98E-01 4.51 E+04 2.67E+04
190 1.58E+00  4.75E+04 3.80E+04 170 6.31E-01 5.37E+04 3.46E+04
190 2.51 E+00  6.44E+04 5.26E+04 170 1.00E+00  6.46E+04 4.53E+04
190 3.98E+00  8.73E+04 7.19E+04 170 1.58E+00  7.85E+04 5.94E+04
190 6.31 E+00  1.17E+05 9.71 E+04 170 2.51 E+00  9.64E+04 7.78E+04
190 1.LOOE+0l  1.54E+05 129E+05 170 3.98E+00 1.20E+05 1.01 E+05
190 1.58E+01  2.02E+05 1.67E+05 170 6.31 E+O0  1.50E+05 1.31 E+05
190 2.51E+01  2.64E+05 2.10E+05 170 1.00E+0I 189E+05 1.67E+05
190 3.98E+01  3.42E+05 2.59E+05 170 1.58E+01 2.39E+05 2.10E+05
190 6.31E+01  4.39E+05 3.12E+05 170 2.51E+01  3.04E+05 2.60E+05
190 100E+02  5.60E+05 3.71 E+05 170 3.98E+01 3.86E+05 3.18E+05
180 1001-01 2.14E+04 9.72E+03 170 6.31E+01 4.91 E+05 3.83E+05
180 1.L58E-01  2.38E+04 1.25E+04 170 1-00E+02  6.23E+05 4.53E+05
180 2.5 1E-01  2.82E+04 1.57E+04 160 1.00E-OI 3.67E+04 1.73E+04
150 3.98E-01  3.30E+04 2.04E+04 160 1.58E-01 4.13E+04 2.09E+04



Temp.

160

160

160

160

160

160

160

160

160

160

160

160

160

160

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

0

( raci/s)

2 51T-01

3 OKI-01

6 311-01

1.00E+00

1.58E+00

2.5 1[-1+1)0

3.081+00

6.3IE+00

1.00E+OlI

1.58E+0OI

2.51E+OlI

3.98E+O0OlI

6.31IE+0I

1.00E+02

1.0013-01

1.5812-01

2 5112-01

3.98E-01

6.3 IE-01

1.00E+00

1.58E+00

2.51E+00

3.98E+00

6.31 E+00

1.00E+OlI

1.58E+01

2.51E+OlI

3.08E+01

6.3IE+OI

1.00E+02

(dynes/cm:)

4.

a

o

~

=

[N

[N

[N

N

N

w

IN

a

o

IN

IN

a

o

o

~

©

N

N

w

IN

o

o

70E+04

40E+04

L27TE+04

.36E+04

.78E+04

.06E+05

.30E+05

.62E+05

.02E+05

.54E+05

.21E+05

.05E+05

.11E+05

4TE+05

.16E+04

.64E+04

.23E+04

.94E+04

.85E+04

.98E+04

.48E+04

.14E+05

.39E+05

.72E+05

.15E+05

.69E+05

.39E+05

.26E+05

.35E+05

.73E+05

(dynes/cm2)

2.59E+04

3.23E+04

4.1 1E+04

5.27E+04

o

77E+04

©

.69E+04

.12E+05

.42E+05

.79E+05

N

.24E+05

N

.76E+05

w

.35E+05

IN

.02E+05

IN

.75E+05

1.90E+04

N

.29E+04

IN)

.82E+04

w

.52E+04

IS

46E+04

a

.69E+04

~

L27TE+04

©

L29E+04

.I8E+05

.50E+05

1.87E+05

N

.32E+05

N

.84E+05

w

.44E+05

IN

.09E+05

IN

.79E+05

140

140

140

140

140

140

140

140

140

140

140

140

140

140

140

130

130

130

130

130

130

130

130

130

130

130

130

130

130

©

(rad/s)

1.00E-01

1.5812-01

2.5112-01

3.98E-01

6.3 IE-01

1.OOE+00

1.58E+00

2-64*ET0 0

3.98E+00

6.3 1IE+00

1.00E+OlI

1.58E+0lI

2.51E+01

3.98E+0I

6.31E+01

1.00E+02

1.00E-01

1.58E-01

2.51E-01

3.98E-01

6.31E-01

1.00E+00

1.58E+00

2.51 E+00

3.98E+00

6.3 1E+00

I.LOOE+OI

1.58E+01

2.51E+01

3.98E+01

(r

(dynes/cm?2)

4.48E+04

4.97E+04

5.57E+04

6.34E+04

7,31 E+04

8.5412+04

1.0212+05

1.23E+05

1.50E+05

1.8512+05

N

.30E+05

N

8812+05

w

.61E+05

IN

.52E+05

o

.6512+05

U

.06E+05

IN

.76E+04

o

.31 E+04

a

.98E+04

o

.83E+04

~

.90E+04

©

.26E+04

.10E+05

.34E+05

.64E+05

N

.0212+05

N

.52E+05

w

.15E+05

w

.94E+05

IN

.92E+05

ci"

(dynes/cm2)

2.04E+04

2.48E+04

3.061.2+04

3.8312+04

4.8312+04

6.1512+04

7.8412+04

9.9812+04

1.26E+05

1.59E+05

1-98E+05

2.43E+05

2.9612+05

3.54E+05

4.17E+05

4.84E+05

2.20E+04

2.69E+04

3.33E+04

4.19E+04

5.29E+04

6.74E+04

8.57E+04

1.09E+05

1.3712+05

1.72E+05

2.1312+05

2.60E+05

3.13E+05

3.72E+05



129

129

129

129

129

129

129

129

129

129

129

129

129

129

129

129

128

128

128

128

128

128

128

128

128

128

128

128

0

( ratl/s)

6.3111+01
1.00T+02
| O0H-0]
15N1--01
2.5111-01
3.981:-01
(1311-0l

1.00H+00
158E+00
2.51F+00
3.98E+00
6.3 1E+00
1.001>01
158E+01
2.51E+01
3.9811+01
6.3111+01
1.00E+02
1.00H-01
1581101
2.5111-01
3.98E-01
6.3 1E-01
1 00E+00
1.5811+00
2.5 111400
3.9811+00
6.3111+00
10011+01

158t+01

G
(dynes/em2)

6.11E+05
7.60H+05
4.78E+04
5.33E+04
6.00E+04
6.8311+04
7.88E+04
9.25E+04
1.10E+05
1.33E+05
1.63E+05
2.01E+05
2.50E+05
3.12E+05
3.90E+05
4.86E+05
6.04E+05
7.50E+05
4.79E+04
5.33E+04
5.99E+04
6.82E+04
71.87E+04
9.24E+04
1.10E+05
[.33E+05
1-62E+405
2.01E+05
2.49E+05

3.1 1E+05

G
(dynes/cm2)
4.33E+05
4.98E+05
2 1711404
2.66E+04
3.30E+04
4.15E+04
5.26(1+04
6.68 E+04
8.48E+04
[.08E+05
[.36E+05
[.70E+05
2.10E+05
2.56E+05
3.08E+05
3.65E+05
4.25E+405
4.88E+05
2.1TE+04
2.65E+04
3.29E+04
4.13E+04
5.23E+04
6.65E+04
8.45E+04
1.07E+05
1.35E+05
169E+05
2.08E+05

2.54E+05

Temp.

(°C)
128
128
128
128
121
121
127
127
121
127
127
127
127
127
121
121
127
127
127
121
126
126
126
126
126
126
126
126
126

126

0
(radls)
2.51E+01
3.9811+01
6.31E+01
1.00(1+02
1.00H-01
1.58E-0l
2.51E-01
3.98E-01
6.3111-01
1.00E+00
1.58E+00
2.51E+00
3.98E+00
6.31E+00
I.00E+OI
[.58E+01
2.51E+01
3.98E+01
6.31E+01
1.00E+02
1.00E-01
1.58E-01
2.51E-01
3.98E-01
6.31E-01
1.00E+00
1.58E+00
2.5 1E+00
3.98E+00

6.31 E+00

G
(dynesicm?2)
3.89E+05
4.8411+05
6.00E+05
T44E+05
4.80E+04
5.33E+04
599E+04
6.82E+04
71.87E+04
9.23E+04
HI 011405
[.33E+05
1.62E+05
2.01 E+05
2.4911+05
311 E+05
3.88E+05
4.83E+05
5.98E+05
T41 E+05
491 E+04
5.78E+04
7.05E+04
8.72E+04
1.09E+05
[.36E+05
1.70E+05
2,14E+05
2.11E+05

3.45E+405

cr
(dynesicm?2)
3.05E+05
3.61 E+05
4.2011+05
4.8211+05
2.16E+04
2.65E+04
3.2911+04
4.12E+04
5.24E+04
6.65E+04
8.44E+04
1.07E+05
1.35E+405
168E+05
2.07E+05
2.52E+05
3.03E+05
3.58E+05
4.17E+05
4.78E+05
2.38E+04
3.26E+04
451 E+04
6.16E+04
8.3811+04
11 1E+05
1.43E+05
1.84E+05
2.34E+05

2.93E+05



Temp. 0 G G" Temp. 0 G G"

Co (ratrsy  (dynes/cm2)  (dynes/cm?) <°C) (radfs)  (dyneslcm2) (dynes/cnr)

126 I.OOE+OlI 4.41E+05 3.64E+05 124 3.98E+00 2.25E+06 3.36E+06
126 1.58E+01 5.62E+05 4 44E+05 124 6.31 E+00 2.43E+06 3.63E+06
126 2.51E+O0OlI 7.14E+05 5.34E+05 124 I.OOE+OlI 2.71 E+06 4.05E+06
126 3.98E+0lI 9.00E+05 6.31E+U5 124 1.58E+01 3.13E+06 4.68E+06
126 6.31E+01I 1.13E+06 7.29E+05 124 2.61E+0I 3.86E+06 5.40E+06
126 1.00E+02 1.41E+06 8.26E+05 124 3.98E+01I 5.42E+06 6.77E+06
125 1.00E-OlI 1.55E+06 1.80E+06 124 6.3IE+0I 9.75E+06 9.58E+06
125 1.5X1-01 1.28E+06 189E+06 124 1.00E+02 3.19E+07 6.10E+05
125 2.5 11-01 ES56E+06 2.22E+06 123 1.00E-OlI 2.84E+06 3.30E+06
125 3.98E-01 1.57E+06 2.42E+06 123 1.58E-01 2.04E+06 2.78 E+06
125 6.3 1E-01 1.51E+06 2.52E+06 123 2.5 1E-01 1.84E+06 2.65E+06
125 I.LOOE+00 146E+06 2.69E+06 123 3.98E-01 1.75E+06 2.65E+06
125 158E+00 1.70E+06 3.38E+06 123 6.31E-01 161 E+06 2.80E+06
125 2.51 E+00 3.04E+06 5.02E+06 123 1 00E+00 1.63E+06 3.22E+06
125 3.98E+00 4.72E+06 6.08E+06 123 1.58E+00 1.84E+06 3.55E+06
125 6.31E+00 6.27E+06 7.11 E+06 123 2.51 E+00 2.60E+06 4.05E+06
125 I.OOE+OlI 8.62E+06 7.75E+06 123 3.98E+00 3.12E+06 4.53E+06
125 158E+0I 1.06E+07 8.85E+06 123 6.31 E+00 3.72E+06 5.14E+06
125 2.51E+01 1.19E+07 9.48E+06 123 I.LOOE+OI 4.79E+06 6.25E+06
125 3.98E+01 9.65E+06 9.28E+06 123 ES58E+01 6.78E+06 8.27E+06
125 6.31IE+0I 8.59E+06 8.68E+06 123 2.51E+01 1.10E+07 1.08E+07
125 1.OOE+02 9.36E+06 8.59E+06 123 3.98E+01 2.35E+07 9.59E+06
124 1.00E-OlI 1.84E+06 2.54E+06 123 6.31E+01 2.80E+07 7.32E+06
124 1.58E-O1 168E+06 2.20E+06 123 1.00E+02 3.06E+07 7.12E+05
124 2.5 IE-01 1.53E+06 2.22E+06 122 I.LOOE-OI 4.27E+06 4.86E+06
124 3.98E-01 1.52E+06 2.23E+06 122 1.5813-01 2.77E+06 3.74E+06
124 6.3 IE-01 1.50E+06 2.23E+06 122 2.51E-01 2.60E+06 3.52E+06
124 1 00E+00 1.49E+06 2.58E+06 122 3.98E-01 2.67E+06 3.75E+06
124 1.58E+00 1.68E+06 2.91 E+06 122 6.3 1IE-01 2.51 E+06 3.98E+06
124 2.51 E+00 2.00E+06 3.17E+06 122 I.LOOE+0O0 2.55E+06 4.44E+06



122

122

122

122

122

122

122

122

Al

121

121

121

121

121

121

11

121

121

121

121

121

121

12

12

120

120

120

120

(rad/s)
|.5XE+00
2.5 1E+00
3.98E+00
6.31 E+00
1.00E+0I
I.58E+01
251 E+01
3.98E+01
6.31 E+OI
1.00E+02
.0OE-0l
1.5X1--01
251101
3.98E-01
6.311--01
|.OOE+00
1.58E+00
2.51E+00
3.98E+00
6.31E+00
|.OOE+0
[.58E+0l
2.51 E+01
3.98E+01
6.31E+01
1.00E+02
1.(101-01
[.5XE-0I
2.5 1E-01

3.98E-01

o
(dynes/cm?2)
4.36E+06
5.23E+06
6.11 E+06
7.70E+06
9.90E+06
|.26E+07
1.68E+407
2.04E+07
2.24E+07
2.46E+07
8.60E+06
5.12E+06
4.08E+06
4.97E+06
4.48E+06
4.21E+06
4.85E+06
5.50E+06
6.06E+06
6.99E+06
8.46E+06
9.94E+06
[.18E+07
I.37E+07
1.52E+07
1.64E+07
5.14E+06
3.70E+06
3.48E+06

3.40E+06

G"

(dynes/cm2)

6.02E+06

6.54E+06

T.14E+06

8.15E+06

9.30E+06

9.94E+06

9.81E+06

8.34E+06

6.47E+06

2.48E+06

5.38E+06

4.46E+06

4.21E+06

4.03E+06

3.03E+06

3.39E+06

4.82E+06

5.16E+06

5.46E+06

5.87E+06

6.19E+06

6.37E+06

6.14E+06

5.18E+06

3.89E+06

2.32E+06

3.21 E+06

2.62E+06

2.3TE+06

2.61 E+06

120

120

120

120

120

120

120

120

120

120

( ratlfs)

6.3 IE-01
1.00E+00
1.58E+00
2.51E+00
3.98E+00
6.31E+00
1.00E+01
1.58E+01
2.51 E+01
3.98E+401
6.31 E+01

1.00E+02

o

(dynes/cm?2)
3.54E+06
3.48E+06
3.67E+06
4.44E+06
4.87E+06
5.49E+06
6.52E+06
T.47E+06
8.77E+06
[.00E+07
1.10E+07

[.15E+07

G”

(dynesicm2)

2.65E+406

2.5TE+06

3.50E+06

3.68E+06

3.TTE+06

3.91E+06

4.06E+06

4.04E+06

3.78E+06

2.99E+06

2.08E+06

1.25E+06
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G vs. wat of LLDPE (L2020F)at 190 °C; a) G' vs. oo; ) G" vs.

Co.
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Figure A4
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Figure AL7 LLDPE (L2020F) at 160 °C: 8) *0v.. oh) 0Ovs. @
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Figure A22 HDPE (H56905) at 160 °C: &) *0vs.
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23. Data of sharkskin wavelength (Xs), the sharkskin amplitude ( ) and
the apparent strain rate (ya) in the regime Il of LLDPE (L2009F) ;
lc= 225 mm and dc=0.7645 mm at 190 °c

Ya

(Usec)

265
325
379
460
514
568
596
812

Tw

(dynes/cm?2)

2.41E+06
3.14E+06
3.51E+06
3.70E+06
3.79E+06
3.82E+06
3.86E+06
3.92E+06

Raw data of sharkskin

es,
25.7
28.1
353
319
319
43.7
47.4
48.2

amplitude

£2
28.0
25.7
29.8
35.7
35.7
43.7
50.3
52.9

£
30.0

30.0
23.4
37.4
38.3
44.6
52.9
535

£5(pm) Raw data of sharkskin
wavelength
avg. 5 Xs2 *B

219 215 137 128 132
219 215 137 128 132
295 596 135 167 119
350 282 160 164 167
353 322 164 160 167
440 052 163 130 160
502 2.90 194 200 169
515  2.90 198 196 200

*5(pm)

avg.
132
132
137
164
164
151
188
198

451
451
19.1
3.51
3.51
18.2
16.4
2.00



24, Data of sharkskin wavelength (As), the sharkskin amplitude ( ) and

the apparent strain rate (ya) in the regime Il of LLDPE (L2020F) ;
and dc=0.7645

lc= 225

Ya

Tw

at 190

°C

Raw data of sharkskin

(Usec) (dynes/icm?2) Sl

352
406
541
623
677
1080
1620
1705

2.53E+06
2.70E+06
3.04E+06
3.19E+06
3.24E+06
3.46E+06
4.00E+06
4.04E+06

27.2
29.2
28.6
28.4
33.0
30.2
35.5
60.7

amplitude
2
26.3
29.7
28.6
29.7
301
32.9
35.50
59.2

£5
25.4
25.4
271
21.5
29.2
34.9
35.1
53.7

avg.
26.3
28.1
28.1
28.5
30.8
32.7
35.4
57.9

SD
0.90
2.35
0.87
1
1.99
2.36
0.23
3.01

wavelength
M "s2
129 Al
131 145
141 129
149 127
145 148
143 147
155 160
185 192

Raw data of sharkskin

122
116
163
164
148
152
161
m

Mum)

avg.
124
131
144
147
147
147
159
183

SD
4.36
145
17.2
18.6
173
451
3.21
10.7



25. Data of sharkskin wavelength (Xs), the sharkskin amplitude ( ) and

the apparent strain rate (ya) in the regime 1l of MDPE (M3204RU) ;

le=225

Ya

and dc=0.7645

Tw

(L/sec) (dynesiemd 1

812

1000
1160
1270
1350
1430
1540
1620

2.75E+06
2.98E+06
3.11E+06
3.24E+06
3.30E+06
3.33E+06
3.45E+06
3.52E+06

at 190 °c

Raw data of sharkskin

amplitude
e Es!
257 280 300
28.1 257 300
35.3 298 234
31.9 357 374
31.9 357 383
437 437 446
474 503 529
48.2 529 535

Es(urn)
avg.  SD
2719 215
2719 215
29.5 5.96
35.0 282
353 322
440  0.52
502 2.90
515 290

Raw data of sharkskin
wavelength

ks, 52 Ki
122 121 121
126 117 120
120 135 112
185 126 142
183 120 157
130 160 156
209 208 196
209 209 228

ol

avg.

2
121
122
181
153
149
204
215

)

SD
0.58
4.58
117
305
317
16.3
1.23
11.0



26. Data of sharkskin wavelength (As), the sharkskin amplitude ( ) and
the apparent strain rate (ya) in the regime Il of HDPE (N3260) ;

lc=225  anddc=0.7645  at 190 °c
Ta w Raw data of sharkskin
amplitude

(Usec)  (dynesicm?) = b £
81 1.91E+06 520 540 520
122 2.29E+06 5.7 585 503
162 2.58E+06 620  60.0 655
230 2.96E+06 722 184 731
257 3.05E+06 111 102 101
298 3.17E+06 112 97.7 132
338 3.29E+06 105 98.3 103
406 3.46E+06 110 121 131

Es (ftm)

avg,
52.7
55.2
62.5
74.6
105
114
102
121

115
431
2.78
3.35
5.51
17.23
3.44
8.58

Raw data of sharkskin
wavelength

> h2 Ky
212 201 212
213 212 23
253 260 270
262 288 290
354 337 331
365 360 375
410 422 413
421 433 422

v,

208
213
261
280
341
367
415
425

6.35
0.58
8.54
15.6
11.9
7.64
6.24
6.66



27. Data of sharkskin wavelength (As), the sharkskin amplitude ( ) and
the apparent strain rate (ya) in the regime Il of HDPE (H56909) ;

lc=22.5

Ya

(1/sec)
81
122
162
230
257
298
338
406

and dc=0.7645

(dynes/cm?)

1.91E+05
2.29E+05
2.58E+05
2.96E+05
3.05E+05
3.17E+05
3.29E+05
3.46E+05

at 190 °c

Raw data of sharkskin

G
458
56.7
62.0
63.8
91.2
101
105
106

amplitude

S 3
50.1 54.8
58.5 50.3
55.0 65.5
78.4 31
102 101
97.7 95.9
98.3 103
102 108

£5(pm)
avg. SD
50.2 450
552 431
60.8 5.35
71.8 7.39
98.1 5.97
98.2 259
1021  3.44
1053 249

Raw data of sharkskin

9

213
214
253
261
354
370
408
420

wavelength
o n3
201 194
239 213
287 275
278 290
337 329
360 365
406 413
427 423

As(pm)
avg. SD
203 9.61
222 147
272 17.2
276 146
340 128
365 5.00
409 3.61
423 3.51



28. Data of sharkskin wavelength (Xs), the sharkskin amplitude (ss) and
the apparent strain rate (ya) in the regime Il of HDPE (R1760) ;

ic=225  anddc=0.7645  at 190 °c
Ya W Raw data of sharkskin
amplitude
(Usec) (dynesicmd ¢ £9 E
8l 191E+06 458 46 54.8
122 2.29E+06 500 520 480
162 2.58E+06 610 550 655
230 2.96E+06 63.8 5 10
257 3.05E+06 100 m Vil
298 3.17E+06 101 980 9.3
338 3.29E+06 105 110 1R
406 3.46E+06 115 12 132

£5(pm)

avg,
48.9
50.7
60.5
69.6
il
9.1
109
123

SD
514
231
521
561
105
2.85
3.19
1.04

Raw data of sharkskin
wavelength
*2

190 192 194
214 222 210
253 264 275
261 218 283
354 3 32
310 U3 365
412 406 411
420 423 40

As(pm)
avg. SD
192 2.00
25 611
264 110
214 115
333 210
B 144
42 32U
p1 17
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APPENDIX B

Figure B1 Sharkskin extrudate of HDPE (N3260) of regime II at 190 ©C (200x
magnification)

Figur 2hksihextrudt ofFIDPE (H56908) régm I " 9 ‘; (x
magnification)
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JiSku nga

————— ———

186 1m 1116081

Figure B3 Sharkskin extrudate of HDPE (R170) regime 11 at 190 >c (200x
magnification)

Figure B4 Shakin extrudate of LLDE (2‘009F)reime I t 190 °c (200x

magnification)
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Figure B5 Sharkskin extrudate of LLDPE (L2020F) regime II at 190 OC (200x
magnification)

& "“.;f' & 3 »(- ,f
sff’\?:. 3 O

? ?’

e
% gifsku\ e

3 o N - : ) :
Flgure B6 Sharkskin extrudate ofMDPE (M3204RU) regime II at 190 >c
(200xmagnification
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