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APPENDICES
APPENDIX A
CRITICAL CONDITIONS

Table A(l) Critical frequency at different strain amplitudes at the
temperatures of 160, 180, and 200°c for H5690S (Data for Figure 3.12(a)).

Strain 160°¢ 180°¢c 200°c

(%) cod SD g SD M D
15 10 B0 | | :
20 | | f NN 450

30 80 86 87 007 200

50 50 /INGBA \ 110

70 20 21022 007 50

150 06 | RO 0 - |
300 03 03 00 04 05 06 007

Table A%J Critical stress at different strain amplitudes at the temperatures

of 160, 180, and 200°c for H5690S.
Strain 160°C 180°¢ 200°¢
) (x%ra S
15 2.40 10 | | |
20 | : | - | 350
30 216 - 162 165 002 3.00
50 180 138 270
70 149 126 121 004 200
150 142 119 - 180

300 138 135 002 115 , 167 162 0.04



Table A(3) <d*rjQ(T)/Tfor H5690S at 160°c (Data for Figure 3.13).

YOO (+109 (xig?‘x)

15
20
30
5
10
150
300

240

2.16
180
149
182
138

20
20
20
20

20
20

4.0
30
50
20

0.6
03

03

ok QT
XIO

1894

3.0
231
092
0.28

0.14 014

aﬁ"\*/l%@r%
1894

3.10
231
0.92
0.28
0.14

Table A(4) co; QT)/T for H5690S at 180°c (Data for Figure 3.13).

Y (%)

15
20
30
50
10
150
300

. (T
(xio-5 (xio-
190 57
164 57
138 57
124 57
119 57
115 57

5

43.0
8.6
3.5
2.1

0.7
0.4

cod*

8.7

2.2

R (T)IT
(x10-3)
5.30
108 1.09
043
026 027
0.09
0.05

1.085
0.430
0.265
0.09
0.05

56

000

0.007

0.007
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Table A(5) <s-rjoc1) 1 T for H5690S at 200°c (Data for Figure 3.13).

15
20
30
50
70
150
300

3.50
3.00
2.10
2.00
1.80
1.64

4.0
4.0
4.0
4.0
4.0
4.0

45.0
20.0
11.0
5.0
2.0
0.5

0.6

QT T)IT
(xio-3

3.80
1.69
0.93
0.42
0.17
0.04

0.05

Mean

Od qT)IT SD

(xi0-3)

3.800
1.690
0.930
0.420
0.170
0.045

0.007

Table A(6) (o ngM and co;' /TIM3 for H5690S at 180°c (Data for

Figures 3.14 and 3.15).

Mean 0

o (XI0-Y JO-3
43.0 57 14
8.6 51 14
35 57 14
2.0 57 14
0.7 57 14
0.4 57 14

o

405
405
405
405
405
405

Cog)

(xI0-

16.10

3.63
14
0.84
0.30
0.17

M e 0 M

(xio'2)
99.30

8.08
462
162
0.92



APPENDIX B
ASYMPTOTIC TRANSIENT ANGULAR SLIP
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Figure B(l) Transient angular slip as a function of time for H5690S

sheared at amplitudes of 30%strains at 160°c.
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Figure B(2) Transient angular slip as a function of time for H5690S
sheared at amplitudes of 70% strains at 160°C.
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Figure B(3) Transient angular slip as a function of time for H5690S
sheared at amplitudes of 150% strains at 160°c.
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Figure B(4) Transient angular slip as a function of time for H5690S
sheared at amplitudes of 30% strains at 180°C.
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Figure B(5) Transient angular slip as a function of time for H5690S
sheared at amplitudes of 70% strains at 180°c.
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Figure B(6) Transient angular slip as a function of time for H5690S
sheared at amplitudes of 150% strains at 180°C.
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Table B(l) Asymptotic transient angular slip as a function of strain rate for
H5690S sheared at amplitudes of 30, 70, and 150% strains at 160°c (Data for
Figure 3.18 (a).

TS e TS crmenany VDG Bt
2.4 4.0x10"3 14 2.1x102 09 40x102
30 4.1x10'3 21 1.5x102 105 1.3x102
6.0 40x103 35 1.0x102 30.0 0.8x102
120 3103 105 06x102 1500 0.4x102
300 4.2x10°3 100 02102 : :

Table B(2) Asymptotic transient angular slip as a function of strain rate for
H5690S sheared at amplitudes of 30, 70, and 150% strains at 180°c (Data for
Figure 3.18 (n)).

Strain Rate wic - Otrain Rate wm Straln Rate i
(ads)  (30%Strain) ~(radks)  (rO9SHain) (radk)  ({bO06Rrain)
2.6 4.3x10'3 14 7.0x10%3 10 1.3x102
3.0 44x103 56 7.0x103 105 0.7x102
45 44x103 70.0 712103 1500 0.2x102
30.0 44x103 : : :



Table B(3) Ac*M/T and 6 \sympioov /7 for H5690S at 160°c (Data for
Figure 3.19 and 3.20).

f }/M T AG.  AGMT G*%%jjc G*aympcticM/T

xio-  (xI09 (X0 ( XI0-
240 304 400 0.84 1.50 2.56
150 1.90 2.00 342 1.00 171
060 076 1.00 171 0.70 1.20
018 023 0.50 0.86 0.30 0.51
009 0l 0.20 0.34 0.20 0.34

Table B(4) Ac*Mm/T and G*asmpotiem /7 for H5690S at 180°c (Data for
Figure 3.19 and 320)

oy @By G G T

645  7.80 [} 00 114 5.00 9.80
298 312 2.50 4,08 2.00 261
I 212 1.00 163 1.00 163
147 178 0.90 147 0.80 131
106 127 0.30 0.49 0.40 0.65
120 14 0.20 0.33 0.20 0.33

Table B(5) AG*M/T and GasymptoticM/T for H5603B at 180°c (Data for
Figure 3.19 and 3.20).

* d 1

s (B SO Camwr SRR
1350 869 230 230 X
W0 18 10 18 10 119
15 097 045 0% 030 036

03 022 0.17 0.20 0.20 0.24



Table B(6) A6 */Tand 6 *asmptotic/T for H5690S at 160°c (Data for Figure

321 and 3.22).

r

W) (o3

240 1110
150 693
060 27
018 083
009 042

Table B(7) Ac*/Tand 6*@mpmi¢ 7 for H5690S at 180°C (Data for Figure

321 and 3.22).

o fied
6.45 8.12
2.58 3.25
175 2.20
147 1.8
1.05 1.32
1.20 151

Table B(8) Ac*/T and c*mmoutigT for H5603B at 180°c (Data for

Gmm'c

Figure 3.21 and 3.22).
r )@064)
1350 745
300 166
150 083
03 019

4,00
2.00
1.00
0.50
0.20

Gt
Qoa

1.00
2.50
1.00
0.90
0.30
0.20

XIOG
2.30
1.20
0.45
0.17

AGHT
(x102

9.24
4.62
231
115
0.46

AG*
(X104

155
5.9
22
199
0.66
0.44

AGHT
(MO3

5.08
2.65
0.99
0.38

G‘('%%ﬁc
150
1.00
0.70
0.30
0.20

G’(*Mc

5.00
2.00
1.00
0.80
0.40
0.20

2.30
1.00
0.30
0.20

GraynpigoT
(107
346
231
162
0.69
0.46

@%%cfr

11.00
4.42
2.21
L
8.83
4.42

@WW
5.08
2.21

0.66
0.44

63



APPENDIX ¢
SLIP VELOCITY AND SLIP LENGTH

Table C(I) Slip velocity and slip length for H5690S at 160°c (Data
for Figure 3.23 (a) and ().

30%Strain 10%Strain 1509%Strain
vs(cmis)  b(em)  vs(cmfis)  b(em)  ws(cmfs) b (cm)
0.020 00106 0027 00362 005 00288
0.026 00109 0028 0023 005  0.0063
0.100 00106 0031 00116 0283  0.0020
0.267 00114 ~ 0063 00071 0200  0.0036

0.050 00106 0113  0.0017 - -

Table C(2) Slip velocity and slip length for H5690S at 180°c (Data for
Figure 3.23 (a) and (b)).

30%Strain 10%Strain 15096Strain
vs(cmfs)  b(em)  ws(cmis)  b(em)  Vvs(cm/s) b (cm)
0.024 00116 ~ 0009 00074 00053  0.0057
0.027 00119  003% 00074 00308 00032
0.040 00116 0427 00072 0125  0.0008

0.283 0.0123 - - - -



APPENDIX D
ANOMALOUS DATA AT 200°

Table D(1) Critical frequencies for 6 * decays and rises for H5690S
at 200°c (Data for Figure 3.30 (a)).

Strain G* rises G*decays
(%) (¥ D @k D
20 19.0 - : 45,0 -
3 10.0 90 07 200
50 4 - . 11.0
10 10 - : 50
5 03 - - 2.0

Table D(2) Critical stresses for ¢ * decays and rises for H5690S at
200°c (Data for Figure 3.30 (b).

G* IiSes G* decays

Strain
(%) A SD A SD
20 1.06 : : 2.60 - :
Rl 0.90 08 001 270
)] 0.84 - : 2.65
10 0.62 : : 2.75

150 046 - - 2.14
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Figure D(I) SEM micrograph of H5690S after having been sheared at its
critical condition at 200°c.

Figure D(2) SEM micrograph of H5690S after having been sheared above
its critical condition at 200°c.
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