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3.7

(a) Cell structure

Fig. 1.1 Dislocation patterns?®
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Fig. 1.2 Crystal structures
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Fig. 1.3 Slip of crystal and dislocation movement
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Dislocation line

Burgers vector
(a) Edge dislocation (b) Screw dislocation

Fig. 1.4 Components of dislocation
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Stage [
(easy glide)

Stage I1
(linear hardening)

Stage II1
(dynamic recovery)

Shear stress

Shear strain

Fig. 1.5 Schematic diagram of hardening curve of single crystal

(a) Cell Structures (b) Repartitioned (c) Subgrains
Cell Structures

Fig. 1.6 Self-organization patterning of dislocation
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Fig. 2.2 Definition of dislocation density
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Fig. 2.5 Crystal structure around dislocation
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Fig. 2.6 Net Burgers vector due to slip
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Fig. 2.7 A local coordinate system and crystal bases

ol =

D UTY) - (@) — vy (St (2.83)

00000000 270000 xx00000000000000000 x00000000000
00000000000000000 sSY000 mMY00 2.7a)0000000Ashby? 0000000
000000,00000000000000000000000O0O00O0O0O000O0O000O00O0000
OO0 GNOOODOOODOOOOOO0OOO Ohash?? 00000 30000000000000 p.0000
000000 psO

10y
o T o it it e e e e e e e e et e e 2.84
Pe b ox ( )
10y
e S S 2.85
Ps b oxs ( )

00000000000 27)000000000000000000000000000000000
0000000 27000000000 (2840000 (285000 (2830

o= Y (PSS 4 pOSOGHD) L (2.86)

000000000000 0 AshbyDOOOD GNOOOODOOODOODODDODODOOOODODOO GNOO
gboooooooooon



36 020 OO0

X,
4 (@) ) (@)
peZ pe2
I *s % —
—
I )y
P Pl
¥ — ¥
. < J ——
(a) Burgers circuit 1 (b) Burgers circuit 2

Fig. 2.8 Two adjacent dislocations in Burgers circuits
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Fig. 4.3 Instability diagram with K; and d*
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Fig. 4.4 Wavelength of cell and subgrain
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Fig. 5.1 Thompson'’s tetrahedron
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Table 5.1 The interaction matrix Q) for slip system{111}, (110

Table 5.2 Dislocation interactions for B4 slip system

Slip system| Plane Direction Dislocation interaction
A2 (111) [011] Glissile jog
A3 (111) [101] Hirth lock system
A6 (Ill) [110] Lomer-Cottrell lock formation
B2 (111) [o11] Coplanar system
B4 (111) [101] Self hardening
B5 (111) [110] Coplanar system
C1l (Hl) [011] Lomer-Cottrell lock formation
C3 (Hl) [101] Hirth lock system
C5 (111) [110] Glissile jog
D1 (111) [011] Glissile jog
D4 (111) [101] Colinear system
D6 (111) [110] Glissile jog

A2 A3 A6 B2 B4 B5 C1 C3 C5 D1 D4 D6

A2 | SH Copl Copl Coli GJ GJ HL GJ LC HL LC GJ
A3 SH Copl GJ HL LC GJ Coi GJ LC HL GJ
A6 SH GJ Coli HL LC GJ HL GJ GJ  Coli
B2 SH Copl Copl HL LC GJ HL GJ LC
B4 SH Copl LC HL GJ GJ Coli GJ
B5 SH GJ GJ Coli LC GJ HL
C1 SH Copl Copl Coli GJ GJ
C3 SH Copl GJ HL Coli
C5 Symmetric SH GJ LC HL
D1 SH Copl Copl
D4 SH Copl
D6 SH

SH Self hardeningep) HL Hirth Lock system &;)

Copl Coplanar systenaf) GJ Glissile jog formationdy)

Coli Colinear systemg;) LC Lomer-Cottrell lock formationds)
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(a) Glissile jog formation

(c) Hirth lock system (d) Hirth lock system

(e) Kink formation  (f) Lomer-Cottrel lock formation

Fig. 5.2 Dislocation interactions
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Fig. 5.4 Lomer-Cottrell lock formation
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Fig. 5.5 Effect of mean free path on three-stage hardening
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Fig. 5.7 Eight-node isoparametric element
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Fig. 7.5 Distributions of dislocation density
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72 FEM-FDMOOO00-00000000O0O00O0 119

0.0035 /nm’ 0.

=)}

ps

17

0.00 /nm’

(a) Immobile dislocation (¢) Mesh
I 10°
00
¥ >700/um’
A <-700/um’

-10°
(d) Crystal orientation (e) GN dislocation
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Fig. 8.3 Resolved shear stress versus slip curves

Table 8.1 Classification of examination item
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Result of this analysis
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Fig. 8.6 Dislocation mean free path versus slip curves
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Fig. 8.7 Determination of separated grain
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Fig. 8.8 Strain rate sensitivity model and experimantal resulf®*
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(a) Initial crystal orientation
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(b) Mesh of specimen

Fig. 8.9 Computational model

Table 8.2 Initial crystal orientations of grains

Grain No. oo Yo
1 60° 120
2 50 110
3 75° 135
4 4 100°
5 70 130
6 9 150
7 80 140
8 100 160°
9 20 80
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Fig. 8.13 Distributions of slip
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Fig. 8.14 Rotation angles of crystals

(a) U/H=12% -30° (b) U/H=30%

Fig. 8.15 Separation of grain
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Fig. 8.16 Distributions of GN dislocations

(b) U/H=30%

Fig. 8.17 Distributions of GN incompatibilities considering dynamic recovery
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(a) U/H=12%

Fig. 8.18 Distributions of GN incompatibilities without dynamic recovery
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Fig. 8.19 Result of single crystal U/H = 30%)
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(c) m: Const., U/H=0.01/s =30"  (d) m: Const., U/H=0.001/s

Fig. 8.20 Influence of strain rate on grain refinement U/H = 30%)
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Fig. A.2 Dislocation net and pinned dislocation line
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Fig. A.3 Release of dislocation loop from Frank-Read source
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Fig. D.1 Transformation of local coodinate system
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Fig. E.2 Kink and jog formataions
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Fig. H.4 Distribution of GN dislocation around cubical inclusion
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Fig. H.7 Distribution of GN dislocation around cubical inclusion
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Fig. H.9 Distribution of n.s component of GN incompatibility around cubical inclusion
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Fig. H.10 Distribution of n.s component of GN incompatibility around cubical inclusion
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Fig. H.11 Distribution of r4. component of GN incompatibility around cubical inclusion
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Fig. H.12 Distribution of n. component of GN incompatibility around cubical inclusion
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Fig. H.13 Distribution of n4scomponent of GN incompatibility around spherical inclusion
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Fig. H.14 Distribution of n.scomponent of GN incompatibility around spherical inclusion



206 OOH DO8O00D0DO

Fig. H.15 Distribution of n4e component of GN incompatibility around spherical inclusion



H1O0O0O00D0OOOO0OO0OO 207

Fig. H.16 Distribution of n. component of GN incompatibility around spherical inclusion
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