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Chapter~1 deals with the emergence and significance of

®

the BEPFM paramebters like J,0T0n, tearing modulus eteo. The
necessity o©f an investigation with regard to the behaviour

ot the above paramebters has begn brousht out.

In Chapter-11, a rveview of literature i1a presented.
Various models  lor evaluating the 0 and  OToh have bewen

reviewed  and  thelr limisations have been oublined, Ths

e

averd labile methods 3

e

goternining J;v mx&!w Mave boen

JeTOR relation-

gawven. A briel gssesament of the status

ships in marde . The findings o] varliey dnventigabors
in wvorrelalimr the mivrostraclural  parapetocs, CEalk
st il den Loushoesd and orack growth Lounhnens bave  aloo

been oubianest. CPhe aiwoamd obiectives ot the present

tnvesntigat ron bave Dloally been inceluded,

The details of wotwerials, spedimen propoatabtion, oRpe
vitmental tevhnigued, coalibration provedure eto. are prasens
vl Uhapter=3ll, The fracture mechanics’ Lesh provedured

are aboh deseribed in this chapter.

Fhe  results el and OT0D ewaluabtion uwaing var bous

I i

avallable  wmethods are repcrted in Uhapteo IV. Also the k-
gurves  obtained lrom the gxpériments have been presented

and their nabture briefly discusaed,



in Chapter-~V, the J-CTOD  relationship has  been
examined and the silgnificance of the m value vis a vis
material {flow properties, specimen size and the loading
geometry has been discussed. The stretched zone widbth  hasg

been correlated to CTOD. A proposzal {nr obtaining a  wmore

vealistic blunting line has been outlined. The J .7 &

values thus  obtained have been employed e assens  Lheir
dependence on  gspecimen  loasding  geometry and  material
progertien. The J=R and & ~8 curves have been further inves-
tigated uxing the tearing medulus concept and the ocrack
groawhh voughpess of  diffeorent wmateriasls  and loading
geometries  have been compared.  The plagtic zone slee and
procens pone sige bave been studied for their posaibile

corvelation with the orack initiation toughness.

The wifects, ol nobtoh avulty on the toughness parame-
Lers, provess sone sive, oritieal stradn ebte. in oo mivroale
loved stesl  han  been considered in Chapter-%1 angd  whe
results have bDeen compareod Wwith bthe shary eceack eaze. The
role ot specimen dimensionyg {(vie,, thickneas, width, a/W!}
Gt beughness behaviour of the notohed plates han alzo been

tiscuynsed,

The studies on crack initiation and stable tearing  in
the welded plates of microalloyed steel has been taken up
in Chapuoter-V1i1l and the role of microstructure in intluenc-

ing the toughness levels of  weld metal oand HAY  han  heen



described. The studies pertaining to J=-UTol relationship,
tearing modulus, process zone, etc. have also been condue-~

red in the weld metal and the HAZ,.

Based on the above studiesz, the conclusions arrived at

in the present investigation are given in Chapter=-VIll.



HAPTER=1

HAVPTER=11
5 '\},

8,40

Al

[

IAPTER-111
3.0

Eh!

CONTENTS

ABRSTRACT
CONTENTS
LIST OF TABLES
LIST OF FIGURES

MOMERCLATURE

INTRODUCTION

LITEHATURE REVIEW
inteoduct ion
EPRM Parametors

Crack Tip Opening Displeacemsent (UTOD)

Z.d ) DTOD in small sesle yielding situation
d.4.4 Location for the evaluation ot (70D
dod.d Ewperimental determination of 10D
4.4, Critical OOl

Jeintegrsl
.3, Medels for evaluation of J
2.3,4 Critical walue of 3

J0T00 Relat ionshipn

Crack Growth Hepistanes Curves

2.59.1 Experimental determination of R curves
dubd Cravk growth measurement

.03 Blunting line

£5.4  Tearing modulus

#:

Aim and Scope of Present Inveatioatbion

MATERTALS AND TEST NMETHODS
Introaduct ion
Materials

Heal Treatment

Page

wid

ww

4
G

10
0
13
id

.
it

44



3.3

3.5

3.6

CHAPTER= 1V

4.0

CHAPTER-Y

5.0
5.1

€

S5.d

Metal lography

3.3,1 Inclusion size distribution
3.3.2 Inter-inclusion spacing
3.3.3 WMicrostructure

Hardness and Tensile Tests
3.4.1 Hardness measurements
3.4.2 Tensile testing

Fracture Mechanics' Tests

3.5.1 Specimen prepavation

35,8 Test seb-up

3.59.3 EPD  techoioue and callbration foe

gcrack growih seasurements
35,4 Test procedure

Seanning Electron Microscopy

CRACK GROWTH AND FRACTURE-RESULTS

Inteoduction

Experg imental Data

Bvalustion of 0100

Evaluation of Je=Ilnteyral

CTOD andd 0 Values ot the Instantaneous Crack Tip
JeResiatanne (=R} Curves

Club-Ragiatancg Curves

Fractouraphy

4.7.1 SBtretch zone width {(82W)
4.7.¢ Dlmple zize distribution

ELARTIC-PLAETID TOUCHNESS AND CRACK UROWIH:
DIEOLERTIN

Introduct lon

The Relation Between CTOD and J
Characterisation of E-PF Toughness Parameiors
5.4,1  ABTM method of determining Jg,

H.4.6 BE method of doetermining iy

5.2.3  Proposed methed for J 1€@nﬁ R
determination

yi

456
46
4%

51

E



5.0

CHAPTER=-V]

6.0

Gl

. o

Bffect of Various Pavameters on thfﬁgv
5.3.1 EBEffect of thickness on initiation
roughness

5.3.2 Effect of leading geomebtoy

5.3.3 BEffect of microstructure

Crack Crowth Resistance Curves and Teaving Modulus
5.4.1 wNature of R-curves

5.4.2 Regime of J controlled crack arowth

5.4.3 Tearing modulus

5.4.4 EBifect of thickness and loading

Geometry on tearing modulus
S.4.% Crack tip opening angle {(CTOA}
D406 Relation between T, and Tﬁ

pehaviour of Plastic Zone Size (p) Ahead of
the Crack Tip

5.5,.1 Compliance calibration

o902 Caleulation of plastic zone size
G.5.3 p-3 relationship

Process Zone and Micromechanics of Fracture
9.6.1 Crack tip stress disteibution

Y.t d Fracture using steain MoClistook's model

B.6.3 Provess zone size

D4 Correlations anomng provens rone,
fracture strain, stress briaxialiny
angd materiel parametors

STULRIER N E-P TOUGHNESRS PARAMETERE
iW OHYTUHED PLATES

Introduct ion
Materisls and Methods

Hosults and Dlacusaion

Lodol Bffect of  specimen  geosetry on o J
ared  WIOD roughness parametara

G.d,d Bifect of specimen geometcy on N

God. 3 I=-NTOD celationship

H.4.4 Yielding constraing

G.2.5 Plastic zone size (p)

4.6 Practure process zone

£.2.7 Btress triaxiality level (dmfﬁ}

4.8 Dependency of dimple size on
state of stress

wi

149
149

151
154

153
153
155
161

162
167
165

172
172
174
175
180
180
1l
154

A%

210

ﬁ i’f

22 ;
424
426
247
XY

£33



CHAPTER=~YII CRACK GROWTH AND FRACTURE STUDIES IN
WELDED CONDITION 257

7.0 Introduction 23
7.1 Materials L35

7.8 Experimental 240
7.2.1 wWelding provedure 240
T.2.2 Specimen preparation and testing 242
3 Optical microscopy 244

Fo

5
§a #owows
7.2.4  Hordness testing 245
7.4.5 Microtfeactography 245
7.3 Results a50
Y.3.1 Tensile properties 3]
7.3.2 0 integral and OTCD toughness 250

Wy

7.3.3 Quantitetive metallography and SER 257

7.4 Liscusaion
ToA.l J=0T0D velation :
Toh.8 0 and CTOD resisbtance curves 261
T.4.3 Fracture process 266
T.4.4  Microatrucbure
of weld zone as comperad to the HAZ e
YA S Tensile propeseties, heavdnpss and miceo
sbruchure of the weld metal and the HAS 273

CHAPTER=-VIIL  QONCLUSIONS 274

REFERENDES piile

wili



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11

