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Table 4.1 Test conditions of intermittent creep tests

Strain amplitude, % 0.25 0.375 0.5
Strain rate, %/sec 0.01 0.1, 0.01, 0.001
Creep stress, MPa 100, 200, 250 100, 200, 250, 275

Table 4.2 Test conditions of subsequent creep tests

Strain amplitude, % 0.25 0.375 0.5
Strain rate, %/sec 10, 30, 60 10, 25, 45 10, 20, 30
Creep stress, MPa 300 325 350

Table 4.3 Material constants

a b c my K H
0.04 0.02 0.0015 8.44 0.05 140
o B A Ry (MPa) n E (GPa)
0.2 0.1 0.26 100 10.4 200
A C
o G
B

A
-
>

Fig.4.1 Schematic diagram of intermittent creep and subsequent creep
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Table 4.4 Test condition for biaxial ratchetting tests

Shear strain amplitude , A;//\/g% +0.25 +0.5 +0.75
Shear strain rate , }?/\/5%/860 0.01 0.1 0.01 0.001 0.01
Superposed stress 0, £30, +65
5.. MPa 100 100 1100, +130 100 100

Table 4.5 Material constants

198 1 0.05 104 | 8 | 02 | 0.1 | 0.1 | -6.6x10 | -1.5x10 | 2.7 | 0.12] 0.0028 | 16

DO D1 my my my RO A B C a b C

180 | 155 | 7.6 | 45 | 0.5 | 150 |-0.22] -520000 2000 0.04 10.02 | 0.0015
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Fig.4.11 Schematic of biaxial ratchetting test
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Fig.4.16 Equivalent peak shear stress versus the number of cycles during cyclic loading
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Fig.4.17 Axial ratchetting strain versus shear strain (Experiments)
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Fig.4.22 The geometry of specimens (OFC)

Table 4.6 Test condition for creep tests

Temperature [K]

296

373

473

Stress level [MPa]

30, 40, 50

30, 35,40

30, 40

Table 4.7 Test condition for cyclic loading tests under temperature variation

Test 1 Temperature [K] 423 473 423 373 423
est
Number of cycle 100 100 100 100 100
Test 2 Temperature [K] 473 296 373 423 473
es
Number of cycle 100 70 50 50 30
Table 4.8 Material constants
K n Dy o B A
0.05 10 12 0.8 0.1 0.8
my 003 my a b c
7.6 4.5 0.5 0.04 0.02 0.06
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Table 5.1 Chemical composition of specimens

C Si Mn | Ni P S Cr
0.06] 0.51 ] 1.06 | 8.8110.028(0.012]18.38

P-----------

a XXXX) DOIXXTOONRIO
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Fig.5.5 Subsequent stress relaxation curves after 10 and 50 cycles of cyclic preloading
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Fig.5.6 Transmission electron microscope (TEM) images of multi-grains observation
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Fig.5.7 TEM images of multi-grain observation (Ocycle)



(a) Schematic diagram of grains

(A)

(D) (E)

Fig.5.8 TEM images of multi-grain observation (10cycles)
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Fig.5.9 TEM images of multi-grain observation (50cycles)
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Fig.5.10 TEM images of multi-grains observation (100cycles)
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Fig.5.15 TEM images of dislocation structures after cyclic torsional loading
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Fig.5.18 TEM images of dislocation structures after cyclic preloading
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Table 6.1 Material constants

K [MPa] | Dy [MPa] | ap op | m | b [Ry[MPa]| ¢ A
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E[GPa] | D; [MPa] | a 0l m B |Hgxe [MPa]| n n hg
200 175 0.55{ 0.02 | 45| 0.1 110 7 06|02
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