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1 slider ™  slider k 1 2 3 4 5 3 7

2 126 0.01] lambda_k 1.594612 1 0.01 0.001 0.0001 0.00001 0.000001

3 104 131.82567] Gk 667.548 - - - - - minimize:

predicted predicted

4 w(radfs) G’ (Pa) w (rad/s) G"(Pa) G’ G" G 1 G" 1 G 2 G" 2 G 3 G" 3 G 4 G" 4 G 5 G" 5 G 6 G" 6 1.97E+00] 0.448189

5 B 29E+00 123E+05 664E+05 502E+04 664E+05" 502E+04 000E+007 0 00E+00 0O00E+007 0 00E+00 000E+007 0 O00E+00 0 00E+00° 0 00E+00 0 00E+00" 0.00E+00 0.00E+00 0.00E+00 349E-01

6 392E+00 202E+05 6.51E+05 1.04E+05 651E+05" 1.04E+05 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 0.00E+00 0.00E+00 2 36E-01

T 2.33E+00 251E+05 6.22E+05 1.68E+05 5.22E+05: 1.68E+05 0.00E+007 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 0.00E+00 A1.10E-01

8 147E+00 3 07E+05 565E405 241E+05 i y 000 0.00E+00 0.00E+00 4 66E-02

9 8.44E01 3.92E+05 4.30E+05 3 20E+05—+4 suivwo —L.curws 0.00[ 1.E+06 0.00E+00 0.00E+00 3.43E-02

10 5.63E-01 310E+05 298E+05 3.32E+05“ '98E+05" 3.32E+05 0.00 ..-Q'"—._’ 0.00E+00 0.00E+00 4.73E-03

" 352E-01 2 44E+05 160E+05 285E+05 60E+05" 2 85E+05 000 a 0.00E+00 0.00E+00 2 80E-02

12 274E01 206E+05 1.07E+05 245E+05 0TE+05" 2.45E+05 0.00 \ 0.00E+00 0.00E+00 3.65E-02

13 2 18E-01 180E+05 T.20E+04 207E+05—20E+04" 2.07E+05 0.00| 1.E+03 3 \T 0.00E+00 0.00E+00 2 32E-02

14 184E-01 174E+05 529404 1B80E+05  29E+04° 1 BOE+05 000 0.00E+00 0.00E+00 1.50E-03

15 142E01 133E+05 3.26E+04 144E+05  26E+04" 144E+05 0.00 0.00E+00 0.00E+00 7.08E-03 ] |
16 1.33E-01 1.19E+05 2.87E+04 1.35E+05_v:87E+04' 1.35E+05 0.00] o] 0.00E+00 0.00E+00 1.96E-02 T
17 104E-01 944FE:04 179E404 108E+05 179E+04” 1.08E+05 0pp| 1E+04 0.00E+00 0.00E+00 2 00E-02

18 9.02E02 5.12E+04 1.35E+04 9.41E+04 1.35E+04" 9.41E+04 0.00 0.00E+00 0.00E+00 2.53E-02

19 7.60E-02 755E+04 9.66E+03 7.97E+04 966E+037 7.97E+04 0.00 0.00E+00 0.00E+00 2.62E-03

20 640E02 624E+04 6.88E+03 6.74E+04 6.38E+03" 6.74E+04 0.00 1E403 . G (Pa) 0.00E+00 0.00E+00 6.36E-03

21 56GE-02 535E+04 5.39E+03 598E+04 539E+03" 5.98E+04 0.00 * 0.00E+00 0.00E+00 1.24E-02

22 498E-02 509E+04 4.1BE+03 527E+04 41BE+03 5.27E+04 0.00 ¢, = G" (Pa) 0.00E+00 0.00E+00 1.18E-03

23 432E02 419E+04 315E+03 458E+04 3.15E+03” 4.58E+04 0.00 ol . . 0.00E+00 0.00E+00 8.34E-03

24 380E02 376E+04 244E+03 403E+04 244E+037 4.03E+04 000 , .00 b —predicted G 0.00E+00 0.00E+00 § 36E-03

25 329E-02 343E+04 1.B83E+03 349E+04 1383E+037 3.49E+04 0.00 redicted G" 0.00E+00 0.00E+00 3.19E-04

26 287E-02 2 BAE+04 140E+03 305E+04 140E+037 3 05E+04 000 P 0.00E+00 0.00E+00 5. 14E-03

27 244E02 2 44E+04 1.01E+03 259E+04 1.01E+03" 2.59E+04 0.00 —first mode ap 0.00E+00 0.00E+00 4.14E-03

28 21ATE-02 2 25E+04 T.98E+02 231E+04 7.98E+02" 2.31E+04 0.00 1.E+01 0.00E+00 0.00E+00 7.02E-04

29 180E-02 173E+04 5502402 1.91E+04 5504027 1.91E+04 0.00 1E-03 1E.02 1Eg1 |—first mode gdp 1 E+01 0.00E+00 0.00E+00 1.15E-02

30 165E-02 169E+04 4.62E+02 1.76E+04 4.62E+02" 1.76E+04 0.00 0.00E+00 0.00E+00 1.54E-03

H 143E02 149E+04 34ATE+02 152E+04 34TE+02" 152E+04 0.00Erwo UUUCTUU USUUETUw UUUCTUUT USUUETUw UTUUCTUU UTUUETUT UUUCTUU USUUETUw vwocroo 0.00E+00 0.00E+00 4.70E-04

32 123E-02 120E+04) 257E+02 1.31E+04 257E+02" 1.31E+04 0.00E+00” 0.00E+00 0.00E+00” 0.00E+00 0.00E+007  0.00E+00 0.00E+00°  0.00E+00 0.00E+00” 0.00E+00 0.00E+00 0.00E+00 8.27E-03

33 111E-02 1.11E+04 2.09E+02 1.18E+04 2.09E+02" 1.1BE+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 0.00E+00 0.00E+00 4.15E-03

34 940E-03 981E+03 150E+02 1 00E+04 150E+02" 100E+04 000E+00" 000E+00 0 00E+00" 000OE+00 0 O0OE+00"  0O0OE+00 0 00E+00” 0 00E+00 0O00E+00" 0.00E+00 0.00E+00 0.00E+00 4 00E-04

35

36

37 8.29E+00 7.97E+05 8.29E+00 6.64E+05 5.02E+04 6.64E+05" 5.02E+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 0.00E+00 0.00E+00 2.78E-02

38 3.92E+00 7TABE+05 3.92E+00 651E+05 1 04E+05 651E+05" 104E+05 000E+00" 0 00OE+00 0O00E+00" 0O00OE+00 0 O0OE+00"  0O0OE+00 0 00E+00”  0.00E+00 0 O00E+00" 0.00E+00 0.00E+00 0.00E+00 8.74E-03

39 2.33E+00 6.TE+05 2.33E+00 6.22E+05 168E+05 622E+05" 168E+05 0.00E+00” 0.00E+00 0.00E+00” 0.00E+00 0.00E+007  0.00E+00 0.00E+00”  0.00E+00 0.00E+00" 0.00E+00 0.00E+00 0.00E+00 7.59E-05

40 1.47E+00 5.27TE+05 1.47E+00 5.65E+05 241E+05 565E+05" 241E+05 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 0.00E+00 0.00E+00 5.14E-03

41 8.44E-01 4 46E+05 8.44E-01 4 30E+05 3 20E+05 4 30E+05" 3 20E+05 0O00E+00" 0O00OE+00 0OO00E+00" 0O00OE+00 0 O00E+00"  O0O0OE+00 0 00E+00”  0.00E+00 0O00E+007 0.00E+00 0.00E+00 0.00E+00 1.29E-03

42 5.63E-01 243E+05 5.63E-01 2 93E+05 3.32E+05 2.98E+05" 3.32E+05 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 0.00E+00 0.00E+00 5.21E-02

43 3.52E-1 1.25E+05 3.62E-01 160E+05 285E+05 160E+05" 2.85E+05 0.00E+00" 0.00E+00 0.00E+00" 0.00E+00 0.00E+007  0.00E+00 0.00E+007  0.00E+00 0.00E+00" 0.00E+00 0.00E+00 0.00E+00 8.08E-02

44 2.74E-1 8.10E+04 2.74E-01 1.07E+05 245E+05 1.07E+05” 245E+05 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 0.00E+00 0.00E+00 1.04E-01

45 218E-01 6.49E+04  218E-01 T.20E+04 2.07E+05 7.20E+04" 2.07E+05 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 0.00E+00 0.00E+00 1.20E-02

K 4» W[ first guess “solver  predict G(t) - Sheetl /fJ 4 = = WSSmSESREES RS A e e e T —

Ready et} -—.O_,—.

R D 12:19 PM

12/12/2012

(c) Faith Morrison, Michigan Tech U 1



Second fit: two relaxation modes; note new “longest relaxation time”
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| u4 - fe | =SUM(U5:U34,U37:Us6) l¥|

Acle g el p. L e e bl ol 1 | b | K L [ M | N o [ P [ @ [ R | s T‘u_;v_wi
1 slider ™ slider k 1 2 3 4 5 6 7
2 126 0.01] lambda_k 47109225 (.96948826 0.01 0.001 0.0001 0.00001 0.000001
3 104 131.82567 G k 62,573 731,544 = = = = minimize:

predicted predicted

4 w(radls) G (Pa) w (radfs) G” (Pa) G’ G G 1 G" 1 G2 G2 G3 G 3 G4 G" 14 G 5 G" 5 G 6 G" 6 4 17E-01) 0.448189
3 B.29E+00 123E+05| 7.83E+05 912E+04 625E+04" 1G60E+03 720E+05" B.96E+04 0.00E+00” 0.00E+00 000E+00"  0.00E+00 0.00E+00”  0.00E+00 0.00E+00" 0.00E+00 0.00E+00 0.00E+00 6702
[ 392E400 202E+05 T.ATE:05 1.83E+05 624E+04” 3.38E+03 6.84E205"7 1.80E+05 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 8.87E-03
7 2336400 2 51E+05 G.74E+05 2.76E+05 621E+04” 565E+03 6.12E:057 271E+05 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 1.07E-02
8 147E+00 3.07E+05 551E+05 3.53E+05 ! 7 1 490 0.00E+00 0.00E+00 2 20E-02
9 B44E-01 3.92E+05| 3.52E405 3.T3E+05— o v —hwui s 293 1.E406 0.00E+00 0.00E+00 2.30E-03
10 5B3E-01 310E+05 2.23E+05 3.28E+05.“./48E+04” 2.07E+04 168 0.00E+00 0.00E+00 3.29E-03
11 362E-01 244F+05 122E:05 251E:05 59E+04”7 2 77E+04 763 0.00E+00 0.00E+00 B8 72E-04
12 274E-01 206E+05 8.73E+04 212E+05 91E+04” 3.03E+04 482 0.00E+00 0.00E+00 9.02E-04
13 218E-01 180E+05 6.34E+04 1.79E+05—21E+04" 313E+04 313 1.E+05 0.00E+00 0.00E+00 4 39E-06
14 184E-01 174E+05 494E404 157E+05 GBE+04” 3.10E+04 226 0.00E+00 0.00E+00 B8 67E-03
15 142E01 133E+05 3.30E+04 128E+05 93E+04” 2.89E+04 1.36 0.00E+00 0.00E+00 1.35E-03 1
16 133E-01 119E+05 296E+04 121E+05 v |76E+04" 2.82E+04 1.20 0.00E+00 0.00E+00 3.15E-04 I
17 104E-01 944FE:04 1956404 977E+04 121E+047 247E+04 73 1E+04 0.00E+00 0.00E+00 1.27E-03
18 9.02E02 §12E+04 151E+04 BGOE+04 957E+037 2.25E+04 566 0.00E+00 0.00E+00 3.58E-03
19 TB0E-02 753E+04 1.11E+04 7.35E+04 711E+03" 1.99E+04 395 0.00E+00 0.00E+00 9.83E-04
20 640E-02 624E+04 B.02E+03 6.25E+04 521E+03" 1.73E+04 281 + G (Pa) 0.00E+00 0.00E+00 1.07E-08
21 5.66E-02 5.38E+04 6.35E+03 5.56E+04 4.15E+037 1.56E+04 2200 Y03 0.00E+00 0.00E+00 1.15E-03
22 4.98E-02 509E+04 4.97E+03 4.92E+04 326E+03" 1.39E+04 1.70) = G"(Pa) 0.00E+00 0.00E+00 1.22E-03
23 432E-02 4 19E+04| 3TTE+03 4.28E+04 249E+037 1.22E+04 1.28 - _ , 0.00E+00 0.00E+00 4.34E-04
24 380E02 376E+04 293E+03 3TEE+04 194E+037 109E+04 992 .o y ——predicted G 0.00E+00 0.00E+00 3.26E-05
25 329E-02 343E+04| 2.21E+03 3.28E+04 147E+03" 9.47E+03 743 redicted G" 0.00E+00 0.00E+00 1.99E-03
26 287E-02 2 84E+04 169E+03 286E:04 112E+03" 831E+03 565 P 0.00E+00 0.00E+00 4 91E-05
27 244E-02 2 44E+04| 123E+03 244E+04 8 16E+02" 7.10E+03 4.09 —first mode gp 0.00E+00 0.00E+00 1.34E-06
28 24TE-02 225E+04] 9.71E+02 217E+04 6.47E+02" 6.33E+03 3.24| 4 gaqq 0.00E+00 0.00E+00 1.15E-03
29 180E-02 173E+04 G.6IE+02 1.80E+04 4.47E+02" 527E+03 223 1E-03 1E.02 1Eg1 |—first mode gdp 1 E+01 0.00E+00 0.00E+00 1.84E-03
30 165602 169E+04 563E+02 1.65E+04 3 76E+02" 4.83E+03 1.87| 0.00E+00 0.00E+00 4.43E-04
kRl 143E-02 149E+04| 4.23E+02 143E+04 283E+02" 4.20E+03 1.41b=v PUILTUS U UULTUS U UULTUS S UULTUY U UULTUS U OULTUU W UCLTUU U wrL vooeroo 0.00E+00 0.00E+00 1.39E-03
32 123E-02 120E+04| 3.13E+02 123E+04 200E+02" 361E+03 1.04E+02" 8.72E+03 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 7.97E-04
33 111E-02 1.11E+04| 255E+02 1.11E+04 171E+02" 3.26E+03 B.ATE+01" 7.87E+03 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 1.13E-05
34 940E-03 9B81E+03 183E+02 943E+03 122E+027 277E+03 6.07E+01" 6.67E+03 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 147E-03
35
36
37 829E+00  7.97E+05 B.29E+00 7.83E+05 9.12E+04 6.25E+04" 160E+03 7.20E+05" B8.96E+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 2 .95E-04
38 392E+00 7 18E+05 3.92E+00 TATE+05 183E+05 624E+04” 33BE+03 6B4E+05" 1.BOE+05 0.00E+00” 0.00E+00 000E+00°7  (0.00E+00 0.00E+00"  0.00E+00 0.00E+00" 0.00E+00 0.00E+00 0.00E+00 1.58E-03
39 233E+00  6.17E+05 2.33E+00 6.74E+05 276E+05 6.21E+04” 565E+03 6.12E405° 2.71E+05 0.00E+00” 0.00E+00 0.00E+00”  0.00E+00 0.00E+00”  0.00E+00 0.00E+007 0.00E+00 0.00E+00 (0.00E+00 8.43E-03
40| 147E+00 5 27E+05 1.47E+00 551E+05 363E+05 6.13E+04” 8.85E+03 4.90E+05" 3.44E+05 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 2.16E-03
41| 844E-01  44BE:05 B44E-01 3526405 373E+05 588E+04” 14BE+04 293E:05" 359E+05 0.00E+00” 0.00E+00 000E+00”  (0.00E+00 0.00E+00”  0.00E+00 0.00E+00" 0.00E+00 0.00E+00 O0.00E+00 4 43E-02
42| 6B3E-01  243E+05 5.63E-01 203E+05 328E+05 548E+04” 2.07E+04 168E+05" 3.08E+05 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 6.71E-03
43| 362E-01  125E+05 3.52E-01 122E+05 251E+05 450E+04” 277E+04 763E+04" 2.24E+05 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 3.51E-04
44| 274E-01  810E+04 2T4E-01 8.73E+04 212E+05 3.91E+04" 3.03E+04 4.82E+04" 1.82E+05 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 6.18E-D3
45| 218E-01  649E+04 218E-01 6.34E+04 1.79E+05 321E+04” 3.13E+04 313E+04” 14BE+05 0.00E+00" 0.00E+00 0.00E+00"  0.00E+00 0.00E+00”  0.00E+00 0.00E+007 0.00E+00 0.00E+00 (0.00E+00 5.05E-04
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Third fit: two relaxation modes; original “longest relaxation time” was fixed
_/;\\ = R e h —— ﬁ J\___Qf;_q’_m_ﬂt‘tir'1g_L‘AFE_spe::tmn’!_nzw.:d:s [Read-Only] [Compatibility Mode] - Microsoft Excel w

—-/‘ Home Insert Page Layout Formulas Data Review View Aspen ASW Acrobat '@) - X
"“’ fut Arial o A= §|I;§yv| =i Wrap Text General - ié‘ EAEE& Normal Bad Good Neutral E @‘ i EAutnSum 5 ﬁ lﬂ
23 Copy = =: - & Fill =
Paste  Format painter B I EH Merge & Center - ||| $ - %+ |[<8 %] FCund\;i:gnal F?[rrglat |(a|cu|ation ||| | expianatory ... _ || mnsert Delete Format SV é_llntrt& ;ded&
- ormatting ~ as lable - - - ter~ seleca~
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| Al8 - £ |
| A B C D E F G H J K L M N 0 P Q R S T U v \i'
1 etal= 1.06E+06] slider ™ slider k 1 2 3 4 5 3 7
2 126 0.01| lambda_k | 159E+00 1 92E-01 1 00E-02 1 00E-03 1 00E-04 1 00E-05 1 00E-06
3 104_131.82567] G_k 6.42E405 1.75E405 0.00E+00 0.00E+00 0.00E+00 0.00E+00 minimize:
predicted predicted
4 wradls) G’ (Pa) w(radls)  G"(Pa) G G" G 1 G" 1 G 2 G" 2 G 3 G" 3 G 4 G 4 G5 G" 5 G 6 G" 6 1.30E+00 0.448189
5 B.29E+00 1 23E+05 7.64E+05 127E+05 639E+05" 4.83E+04 125E+05" 7.90E+04 000E+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 141E-03
6 3.92E+00 2.02E+05 6.B9E+05 1.84E+05 6.26E+05" 1.00E+05 6.32E+04” B.41E+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 8.07E-03
7 2.33E+00 251E+05| 6.28E+05 226E+05 5.99E+05" 1.61E+05 2.91E+04 6.62E+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 9.30E-03
8 1476400 3 07E+05| 5 56E+05 2 T7E+05 | y| 129 0.00E+00 0.00E+00 9.37E-03
9 844E-01 3 92E+05 41BE+05 33GE405— \vivva —bouiwvo 446 1.E+06 0.00E+00 0.00E+00 2.12E-02
10 563E-01 3 10E+05 2.89E+05 338E+05 ~87E+05 3.19E+05 2.01 0.00E+00 0.00E+00 7.80E-03
11 352E-01 2 44F+05| 165E+05 286E+0E  54E+057 2 74E+05 7.93 2 . 0.00E+00 0.00E+00 2 93E-02
12 274E01 2.06E+05 1.03E+05 245E+05 03E+057 2.36E+05 4.31 \' 0.00E+00, 0.00E+00] 3 62E 02
13 218E-01 1 BOE+05| B.95E+04 2.06E+0E—I92E+04" 1.99E+05 3.06 1.E+05 \' 0.00E+00 0.00E+00 2.23E-02
14 184E-01 1 74E+05 511E+04 180E+05 09E+04" 1.73E+05 2.17 0.00E+00 0.00E+00 1.21E-03
15 142E-01 133E+05 314E+04 143E+08 13E+04” 1.38E:05 1.30 0.00E+00 0.00E+00 6.22E-03 1
16 1.33E-01 1.19E+05 2.78E+04 1.35E+05 v |76E+04” 1.30E+05 1.14 o 0.00E+00 0.00E+00 1.50E-02 J
17 1.04E-01 9 44E+04 173E+04 107E+05 172E+04" 1.04E+05 695 1E+04 0.00E+00 0.00E+00 1.83E-02
18 1 9.02E-02 5 12E+04| 1.31E+04 9.35E+04 130E+04” 9.05E+04 523 0.00E+00 0.00E+00 2.32E-02
19 760E-02 7 53E+04 9.33E+03 7.92E+04 9.30E:03” 7.67E+04 3.71 ) 0.00E+00 0.00E+00 2.01E-03
20 6.40E-02 6 24E+04 B.65E+03 B70E+04 662E:037 6495404 263 1403 R + G (Pa) 0.00E+00 0.00E+00 5.34E-03
21 566E-02 5 33E+04 521E+03 594E+04 519E+03” 5.75E+04 2.06 * 0.00E+00 0.00E+00 1.09E-02
22 4.98E-02 5 09E+04 A.04E+03 523E+04 4.02E:03” 5.07E+04 159 * = G"(Pa) 0.00E+00 0.00E+00 7.72E-04
23 4.32E-02 4 19E+04 3.05E+03 4.55E+04 3.03E:03 4.40E+04 1.20 o ) \ 0.00E+00 0.00E+00 7.12E-03
24 3B0E02 376E+04 236E+03 4.00E+D4 235E+03" 388E+04 929 .o 1 ——predicted G 0.00E+00 0.00E+00 4.40E-03
25 329E-02 3.43E+04] 1.77E+03 34TE+04 1.76E+03" 3.36E+04 6.96 redicted G" 0.00E+00 0.00E+00 1.29E-04
26 2 87E-02 2 B4E+04| 135E+03 3.03E+04 134E+03" 2.93E+04 530 P 0.00E+00 0.00E+00 4 20E-03
27 244E02 2 44E+04 9.TSE+02 258E+04 9.71E+02” 2495404 3.83 —first mode gp 0.00E+00 0.00E+00 3.31E-03
28 247E-02 225E+04 T.TAE+02 229E+04 7.68E+02" 222E+04 3.03| 4 p.qq 0.00E+00 0.00E+00 3.95E-04
29 1.80E-02 1 73E+04 5.31E+02 190E+04 529E+02" 1.84E+404 208 1E03 1E.02 1e.01 |—first mode gdp 1E+01 0.00E+00 0.00E+00 1.00E-02
30 165E-02 169E+04| 446E+02 174E+04 4.44E+02" 169E+04 175 0.00E+00 0.00E+00 1.06E-03
31 143502 149E+04| 3.35E+02 1.51E+04 3.34E+02" 1.46E+04 1.32bwvo—=-vuco o - . . - . oo 0.00E+00 0.00E+00 2.27E-04
32 1.23E-02 120E+04 248E+02 1.30E+04 247E+02" 1.26E+04 9.73E-01" 4.13E+02 0.00E+00” 0.00E+00 0.00E+00”  0.00E+00 0.00E+00”  0.00E+00 0.00E+007 0.00E+00 0.00E+00 0.00E+00 7.04E-03
33 141E-02 1 11E+04 2.02E+02 1.17E+04 201E+02" 114E+04 7.92E-01" 3.73E+02 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 3.31E-03
34 940E-03 9 61E+03 145E+02 994E+03 144E+027 9.62E+03 568E-017 316E+02 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 1.79E-04
35
36
37 B.29E+00  TOTE+05  6.29E+00 T.64E+05 1.27E+05 6.39E+05" 4.63E+04 1.25E+05" 7.90E+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 1.68E-03
38 392E+400 7 1BE£05 3926400 6.89E+05 184E+05 626E+05" 1.00E+05 632E+04" B41E+04 000E+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 159E-03
39 233E400  GITE£05  2.33E400 6.28E+05 2.26E+05 5.99E+05" 1.61E+05 2.91E+04” 6.52E404 0.00E+00” 0.00E+00 0.00E+00”  0.00E+00 0.00E+00”  0.00E+00 0.00E+007 0.00E+00 0.00E+00 0.00E+00 3.08E-04
40 147E+00  G27E+05  1.47E+00 5 6BE+05 2.77E+05 543E+05" 2.32E+05 1.29E+04” 4.57E+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 3.07E-03
41 B44E-01  446E+05 8.44F-01 418E+05 335E+05 414E+05" 3.07E+05 446E+03" 2 76E+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 392E-03
42 563E-01  243E+05 5.63E-01 289E+05 3.38E+05 2.87E+05" 3.19E+05 2.01E+03" 1.87E+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 3.60E-02
43 352E-01 1 26E+05 3.62E-01 1.65E+05 2.86E+05 154E+067 2.74E+05 7.93E+027 1.18E+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 5.85E-02
44 274E-01  B10E+04 2.74E-01 1.03E+05 245E+05 1.03E+057 2.36E+05 4.81E+027 9.17E+03 0.00E+00” 0.00E+00 0.00E+00”  0.00E+00 0.00E+007  0.00E+00 0.00E+00” 0.00E+00 0.00E+00 0.00E+00 7.70E-02
45 218E-01  GA9E+04 2.18E-01 6.95E+04 2.06E+05 6.92E+04” 1.99E+05 3.05E+02" 7.30E403 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 5.22E-03
R-«» W first quess ~“solver “predict G(5) “Sheets (78] 4 T mnnn T T e e e
Ready 'O—h

12:29 PM
12/12/2012

;6 E

(c) Faith Morrison, Michigan Tech U 3



Problem 8.26

1.E+06

1.E+05

1.E+04 n lambda g B
1 1.6s 6.2E5 Pa
2 0.2s 1.8e5Pa

1.E+03

*
y

1.E+02 ¢ G'(Pa)
= G"(Pa)
—=predicted G'

predicted G"
1.E+01 !
1.E-03 1.E-02 1.E-01 1.E+00 1.E+01

Thisis a bettersolution than the one in the solution manual. The appearance of a "longer" relaxation mode as the second mode givesa
betterfit, but does not make sense in terms of the terminal behavior of the material. This solution was obtained by using Excel solverto do
abest fit with one relaxation time and thena second relaxation mode was added. During the second optimization, Solver was not
permitted to adjust the original longest relaxation time. FAM 12/12/2012
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