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SHT+45% CR, SHT+60% WR, and SHT+PA+90%



Fig.5.9 Hardness graph of all five samples (SHT, SHT+PA, SHT+45% CR, SHT+60% WR, and
SHT+PA+90% CR) in 3.5% NaCl and solution and normal
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Fig.5.10 Tensile test graph of all five samples (SHT, SHT+PA, SHT+45% CR, SHT+60% WR,
and SHT+PA+90% CR) in (a) normal condition. (b) 3.5% NaCl and solution
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Fig.5.11 Load vs crack opening displacement Conditional five samples (SHT, SHT+PA,
SHT+45% CR, SHT+60% WR, and SHT+PA+90% CR) in 3.5% NaCl solution and normal
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Fig. 5.12 Fractography image of fractured tensile sample of (a) SHT sample in normal condition,
(b) SHT+PA sample in normal condition, (¢) SHT+ 45% CR sample in normal condition, (d)
SHT+60% WR sample in normal condition, (¢) SHT+PA+90% CR sample in normal
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Fig. 5.13 Fractography image of fractured tensile sample of (a) SHT sample in 3.5% NaCl solution
condition (b) SHT+PA sample in 3.5% NaCl solution condition (c) SHT+ 45% CR sample in
3.5% NacCl solution condition (d) SHT+60% WR sample in 3.5% NaCl solution condition (e)
SHT+PA+90% CR sample in 3.5% NaCl solution
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Fig. 5.14 Fractography image of CT sample of (a) SHT sample in normal condition, (b) SHT+PA
sample in normal condition, (c¢) SHT+ 60% WR sample in normal condition, (d) SHT+45% CR
sample in normal condition, (e) SHT+PA+90% CR sample in normal
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Fig. 5.15 Fractography image of CT sample of (a) SHT sample in 3.5% NaCl solution condition
(b) SHT+PA sample in 3.5% NaCl solution condition (c¢) SHT+ 60% WR sample in 3.5% NaCl
solution condition (d) SHT+45% CR sample in 3.5% NaCl solution condition (¢) SHT+PA+90%
C R s ample i n 3.5 % N a C 1 s olution
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Fig.5.16 Schematic diagram illustrating the morphology of pit formation in SHT, SHT+PA,
SHT+45% CR, SHT+60% WR, and SHT+PA+90%

Fig. 6.1 Paris law curve for all five conditions sample (SHT+ peak aged (PA), SHT+45% cold
rolled (CR), SHT+60% warm rolled (WR) and SHT+PA+90%

Fig. 6.2 Fractography image of fatigue pre crack region for SHT sample(a) normal condition, (b)



3.5% NaCl solution, (c, d) fractography image of stable crack growth region of SHT sample in
normal and 3.5% NaCl solution.............................123
Fig. 6.3 Fractography image of fatigue pre crack region for SHT+PA sample(a) normal condition,
(b) 3.5% NaCl solution, (¢, d) fractography image of stable crack growth region of SHT+PA
sample in normal and 3.5% NaCl solution.........................124
Fig. 6.4 Fractography image of fatigue pre crack region for SHT+45% CR sample(a) normal
condition, (b) 3.5% NaCl solution, (c, d) fractography image of stable crack growth region of
SHT+45% CR sample in normal and 3.5% NaCl solution......... 125
Fig. 6.5 Fractography image of fatigue pre crack region for SHT+60% WR sample(a) normal
condition, (b) 3.5% NaCl solution, (c, d) fractography image of stable crack growth region of
SHT+60% WR sample in normal and 3.5% NaCl solution........ 127
Fig. 6.6 Fractography image of fatigue pre crack region for SHT+PA+90% sample(a) normal
condition, (b) 3.5% NaCl solution, (c, d) fractography image of stable crack growth region of
SHT+PA+90% sample in normal and 3.5% NaCl
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ABBREVIATIONS

SHT Solution heat treated

PA Peak aging

CR Cold rolling

WR Warm rolling

SEM Scanning electron microscopy

TEM Transmission electron microscopy

oM Optical microscope

XRD X-ray diffraction

FCGR Fatigue crack growth rate

PSBs Persisting slip bands

EBSD Electron backscattered diffraction



SAED
EDX

Ecorr
Icorr
OCP
GOS
IPF
IQ
ODF
mmpy
LPD
COD

Selected area electron diffraction
Energy dispersive X-ray

Hour

Corrosion voltage

Corrosion current

Open circuit potential

Grain orientation spread

Inverse pole figure

Image quality

Orientation distribution function
mm per year

Load point displacement

Crack opening displacement






NOTATION

o X O U

e

Eta double prime

Eta prime

Eta

Elastic plastic fracture toughness
Critical value of J integral in mode I
Crack length

Uncrack ligament

Width of the sample

Stress intensity factor

Sample thickness

Plastic component of J integral

Region under the COD vs Load curve from the origin to

the maximum load
Sample thickness
Poisson ratio

Y oung modulus of elasticity
Plastic correction factor
Dislocation density
Stress

Micro strain

Coherent domain size
Electrical resistance
Chi

Burger vector

Hertz









