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ABSTRACT

“he present dnveotis tlon 4o conce.mied with the
studies on mechanice of ambiont fracture and the kinetics
and mechanisme of environment induced cracking at room
temperature in two typleal structurnl steels - a lowealloy
steel (Ui-Cr-Ho type) and & microalloved steel, The
Hi-Cr-tio steel has been studied in the guenched and
temporad condition while the microalloved steel has bheen
Inveptl oted in the as-rolled (normalised) condition,

The tarpering (betweoen a&@mﬁaﬁﬁﬁ) in Ni-Oreiio steel

results I1n substaniial change in microstruoture and

tensile properties, erack tip sitreus and strain distribution
are lafluensed signiticantly and a transition in the mode

ol fracture, i.e, from cleavage oand intergronular to miopoe

vold coalescence 1z obtained,

The tensile and fvacture touphness test results have
been combined with the Iindines [rom microstructural and
microfractographic investigation to present a cohesive
and Inteprated ploture of the mechanics of [racture in
these oteels, The morphology and distribution of inclusione
(their nize, shape and volume fraction) have been deter-
mined and used to get an insight of the micromechanics
of crack initistion and growth, The crack tip fracture

atrains hove been computed by ueing a void coalesocenca

model as well as COD data, The fracture straing are fouhd

to be reduced by nearly an order of magnitude in #7 %@@@im@m,



In the wvegion of maximum triaxiality in # specimens,

the [racvure strain is furtler reduced by almoot the some
factor, The process zone size has been determined and
related to the characteristic microstructural features,
It ds belileved that for the quasi-cleavage and inter-
granular fracture, the process zone is glven by the prior
austenite groln size, On the other hand, for a ductile
mechanien of erack 1t is glven by 8 number of effective

dimplaes (oround 10 to 17) present over the proceuss gone,

An attempt has been made in this investization to
propose a oriterion for cleavage and stroin induced [rocture
on the bagie of stross and strain distribution at the crack
tip, The effective inclusions for initlating volds in
tensile as well as PP speeimons have been ldentified,

The gquantitative analysie of the miorefractorraphic
featurve has beon used to relate with the toughhese

levels in the steols Investi; ateu,

The kinetice and mechanleme of suberditicil crack
growth L. the Hl-Crelo and mleroalloyed stecl heove boun
atudied with the help of an eleborate set up, desipned
and constructed for the purpose., Two typical environments
used arc $,5 ¥ HNaCl solution and Hgo8 immmméd 0.6%
acetie ocid solution, ULN specimens were subjected to

sustained cantilever loading undor the onvironment, The

threshold paramotors KI@GO/§13@@ have buen dotermined and
the crack growth kineties studled weing K and J appreaches



a8 found appropriate,

Thoe throschold KI valucs »re found to be

@uu{jiguu)
lowered and the crack growth rate significantly higher
undor the H@S environment as compured Lo that under NaCl
envirorment, Various stages are observed during the subwe
eritical crack growth in Ni-Cr~ilo stocl under NaCl onvirone
ment, Yhile the stage I and II1 are characterized by tho

incroeased crack growth rate with K, stape I1I exhibite a

plateau reglon (K-indopendent) , The stages are found to
be virtually sbsent Clor HQS snvironment, Ths terminal
K/d values for unstable fracture are signiflcantly
influenced by the environment and thoir implications have

beon discussed,

Tho ernck growth ctuddes using CO0D/J approachos
roveal that the crack opesing angla, and thoe tesring
modulus ecrease with the cr ok extension fr e AQ, 200%¢C
and 400%C temporing condltions, Tho macro crack branching
1s found to bu sasoclated with the K-indopendent rogion
of crack growth and a limiting X value (K;p). The in-aitu
craciting study uoing minlature epueimens has also boon
careiuid out to reveal the cracking proeess in rolatlon
to the micrestructure, The susceptlbility to subcritical
erack growbth under Hgﬁ environmunt is believed Yo be mainly
dug to hydrogon embrittlement for microalloyed and Ni-Cr-Me

gtoel, The fracture micromechaniem under the amblieoent



condition has buen comparcd with the one under the orvirone
mentol comdition and the re:vlts have buen discussed, The
important conditions of the present investigation have

been roported,
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