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the	critical	temperature	for	austenite	formation	and	the	kinetics	of	the	bainitic	transformation	during	the	austempering	treatment.	Therefore,	for	future	development	of	carbo-austempered	steels	with	nanobainitic	microstructures	in	the	case,	it	is	key	to	understand	the	effect	of	such	carbon	gradient	has	on	the	final	microstructure	and	the	mechanical
properties	reached	by	the	heat	treatments	used.	This	work	was	divided	into	two	parts,	firstly	two	alloys	with	similar	carbon	content	to	those	at	the	surface	and	center	of	the	carburized	steel	were	used	to	establish	the	optimal	heat	treatment	parameters	and	to	study	bainite	transformation	kinetics	by	high	resolution	dilatometry.	In	a	second	step,	a
carburized	alloy	is	produced	and	subjected	to	the	designed	heat	treatments,	in	order	to	evaluate	the	microstructure	and	mechanical	properties	developed.	Results	thus	obtained	are	compared	with	those	obtained	in	the	same	carburized	alloy	after	following	the	most	common	quench	and	temper	treatment.	Conceptualization,	O.R.-D.	and	R.A.-S.;
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de	Antioquia.The	authors	want	to	thank	Phase	Transformation	and	XRD	Laboratories	at	the	National	Center	for	Metallurgical	Research-CENIM-for	the	support	provided	for	the	experimental	development	of	this	work.The	authors	declare	no	conflict	of	interest.	Figure	1.	Relative	change	in	length	(RCL)	as	a	function	of	T	during	0.18	​Ã°ÂC/s	heating	up
to	1000	​Ã°ÂC	and	subsequent	cooling	down	to	room	temperature,	100	​Ã°ÂC/s,	for	both	alloys.	Figure	2.	Light	optical	micrographs	of	austenitized	and	quenched	samples:	(a)	0.76	wt.%	C	alloy	after	austenitized	at	900	​Ã°ÂC/30	min	and	for	the	0.29	wt.%	C	(b)	austenitized	at	900	​Ã°ÂC/30	min,	(c)	austenitized	at	830	​Ã°ÂC/15	min.	Etched	with	Picral.
Figure	3.	Theoretical	Nehrenberg	[19]	and	experimental	Ms	temperature	as	a	function	of	carbon	content	in	austenite,	C​Ã³Â.	Figure	4.	For	the	case	steel	(0.76	C	wt.%),	relative	change	in	length	(RCL)	curves	as	a	function	of	temperature	and	time	for	the	different	Tiso-tiso	(a)	and	(b)	for	T​Ã³Â	=	900	​Ã°ÂC	and	(c)	and	(d)	T​Ã³Â	=	830	​Ã°ÂC.	Figure	5.	For
the	core	steel	(0.29	Cwt.%),	relative	change	in	length	(RCL)	curves	as	a	function	of	Temperature	and	time	for	the	different	Tiso-tiso	(a)	and	(b)	for	T​Ã³Â	=	900	​Ã°ÂC	and	(c)	and	(d)	T​Ã³Â	=	830	​Ã°ÂC.	Figure	6.	Secondary	electron	SEM	images	of	the	microstructure	of	the	alloy	with	0.76%	of	C,	after	austenitization	at	830	​Ã°ÂC/15	min.,	and	treated
isothermally	at	(a)	250	​Ã°ÂC/480	min.,	and	(b)	300	​Ã°ÂC/240	min.	Where	​Ã³Âret	is	austenite	and	​Ã±Âb	bainitic	ferrite.	Figure	7.	Secondary	electron	SEM	images	of	the	microstructure	of	the	alloy	with	0.29%	of	C,	after	austenitization	at	830	​Ã°ÂC,	and	treated	isothermally	at	(a)	250	​Ã°ÂC/480	min.,	and	(b)	300	​Ã°ÂC/240	min.	and	austenitization	at	900
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(​Ã°ÂC/s)Tiso	(​Ã°ÂC)tiso	(min)0.2990015352504803002408302504803002400.76900250480300240830250480300240	Table	5.	Microstructural	characterization	data	from	the	samples	isothermally	transformed.	Where,	V​Ã³Â	and	C​Ã³Â	stand	for	the	volume	fraction	and	carbon	content	of	austenite	measured	by	XRD.	V​Ã±Â	is	the	fraction	of	proeutectoid
ferrite	measured	by	point	counting.	From	dilatometric	curves	the	martensite	start	temperature,	Ms	and	fraction	of	martensite	V​Ã±Â¢Ã​Â​Â	are	derived.	Fraction	of	bainitic	ferrite	V​Ã±Âb	=	100	¢Ã​Â​Â	(V​Ã³Â	+	V​Ã±Â	+	V​Ã±Â¢Ã​Â²Â).	Finally,	t​Ã±Âb	and	t​Ã³Ât	stands	for	the	bainitic	ferrite	and	retained	austenite	thin	film	thicknesses,	respectively.	Alloy	C
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​Ã±Â	0.121.33	​Ã±Â	0.12HV10490	​Ã±Â	9440	​Ã±Â	7380	​Ã±Â	6340	​Ã±Â	8579	​Ã±Â	4513	​Ã±Â	5576	​Ã±Â	6510	​Ã±Â	10Ms	(​Ã°ÂC)356374291-----	Table	6.	Mechanical	properties	in	carburized	steel	under	different	processes.	Q&T:	quenching	and	tempering;	YS:	yield	strength;	UTS:	ultimate	tensile	strength;	TE:	total	elongation;	V-notch:	impact	energy.
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24/06/2022	·	The	service	performance	of	single	crystal	blades	depends	on	the	crystal	orientation.	A	grain	selection	method	assisted	by	directional	columnar	grains	is	studied	to	control	the	crystal	orientation	of	Ni-based	single	crystal	superalloys.	The	samples	were	produced	by	the	Bridgman	technique	at	withdrawal	rates	of	100	μm/s.	During
directional	solidification,	the	directional	…	Heat	treating	(or	heat	treatment)	is	a	group	of	industrial,	thermal	and	metalworking	processes	used	to	alter	the	physical,	and	sometimes	chemical,	properties	of	a	material.The	most	common	application	is	metallurgical.Heat	treatments	are	also	used	in	the	manufacture	of	many	other	materials,	such	as
glass.Heat	treatment	involves	the	use	of	heating	or	chilling,	normally	to	…	Wrought	iron	is	an	iron	alloy	with	a	very	low	carbon	content	(less	than	0.08%)	in	contrast	to	that	of	cast	iron	(2.1%	to	4%).	It	is	a	semi-fused	mass	of	iron	with	fibrous	slag	inclusions	(up	to	2%	by	weight),	which	gives	it	a	"grain"	resembling	wood	that	is	visible	when	it	is	etched,
rusted,	or	bent	to	the	point	of	failure.	Wrought	iron	is	tough,	malleable,	ductile,	corrosion	resistant,	and	...
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