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a detailed structural analysis of
microalloyed steels having different

chemical compositions has been
carried out to understand the effect of

chemical composition on the
microstructure, and the mechanical

properties of microalloyed steels. the
phase formation and microstructure of

microalloyed steels has been
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evaluated by means of x-ray diffraction
analysis, scanning electron microscopy
(sem) and electro-plating inspection.

the microstructure comprises of
bainite, ferrite, martensite, pearlite

and retained austenite and also other
polyhedral and acicular carbides. long

and narrow martensite platelets,
box/lamellar plates have been found in
microalloyed steels. effect of chemical
composition on the microstructure of

microalloyed steels has been analyzed.
alloying elements have been shown to
have various influences on the alloy

microstructure. both deformation and
corrosion have been analyzed to

understand the role of the alloying
elements on the microstructure and

mechanical properties of alloyed steel.
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it is observed that high mn steel
containing carbon and manganese

have less bainite when compared to
other alloying elements. carbon and
manganese have been shown to play

major role in the formation of
secondary phases during the

isothermal heating in the bainitic
temperature (350 c) in addition to

enhancing the hardness of
microalloyed steel. carbon content has

been shown to have considerable
effect on the strength and toughness
of microalloyed steels. a considerable

increase in tensile strength, elongation
and microhardness have been

observed in all the steels when bainite
phase is present in the microstructure.

however, a decrease in fracture
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toughness has been observed with the
increase in bainite content in

microalloyed steel. the effect of
different alloying elements has been

observed for the compositional
hardening in steel, whereas carbon has

shown little effect on the hardness.
after heat treatment, the retained
austenite is found to have been

replaced by bainite in microalloyed
steels.
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