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Nickel	alloys	are	usually	used	a	filler	metals	because	they	have	a	thermal	expansion	coefficient	between	HSLA	steel	and	austenitic	stainless	steel.	These	alloys	also	help	to	delay	the	carbon	diffusion	from	the	ferritic	base	metal	to	the	weld	metal	when	compare	with	stainless	steel55	Dodge	MF.	The	effect	of	heat	treatment	on	the	embrittlement	of
dissimilar	welded	joints	[thesis].	Leiceste:	University	of	Leicester;	2014.,1616	Gittos	MF,	Gooch	TG.	The	interface	below	stainless	steel	and	nickel-alloy	claddings.	Weld	J.	1992;461s-72s.17	Dupont	JN,	Banovic	SW,	Marder	AR.	Microstructural	evolution	and	weldability	of	dissimilar	welds	between	a	super	austenitic	stainless	steel	and	nickel-based
alloys.	Weld	J.	2003;82(6):125-56.-1818	Dupont	JN,	Kusko	CS.	Technical	note:	martensite	formation	in	austenitic/ferritic	dissimilar	alloy	welds.	Weld	J.	2007;51-4..	Due	to	this	thermal	expansion	behavior,	Ni-based	wires	are	preferred	in	dissimilar	joint	weld.	It	is	common	to	use	this	sort	of	wires	in	stainless	steel	welding,	to	minimize	the	solidification
crack	possibility.	However,	different	authors1919	Hosseini	HS,	Shamanian	M,	Kermanpur	A.	Characterization	of	microstructures	and	mechanical	properties	of	inconel	617/310	stainless	steel	dissimilar	welds.	Mater	Charact.	2011;(62):425-31.20	Mithilesh	P,	Varun	D,	Reddy	ARG,	Ramkumar	KD,	Arivazhagan	N,	Narayanan	S.	Investigations	on
Dissimilar	Weldments	of	Inconel	625	and	AISI	304.	Procedia	Eng.	2014;(75):66-70.21	Hosseini	HS,	Shamanian	M,	Kermanpur	A.	Microstructural	and	weldability	analysis	of	inconel617/aisi	310	stainless	steel	dissimilar	welds.	Int	J	Press	Vessels	Piping.	2016;(144):18-24.-2222	Lin	CM.	Relationships	between	microstructures	and	properties	of	buffer
layer	with	Inconel	52M	clad	on	AISI	316L	stainless	steel	by	GTAW	processing.	Surf	Coat	Tech.	2013;(234):234-41.	has	reported	hot	cracks	in	stainless	steel	weld	with	Ni-based	wires.	For	Lin2222	Lin	CM.	Relationships	between	microstructures	and	properties	Buffer	layer	with	Inconel	52m	coated	with	AISI	316L	stainless	steel	by	GTAW	processing.
2013;	(234):	234-41.,	Hot	Cracking	is	related	to	changes	in	stainless	steel	constituents,	as	well	as	environmental	factors	(high	temperature,	high	pressure	and	high	voltage)	and	operational	parameters	in	the	welding	procedure	(current,	voltage,	voltage,	travel	speed	and	wire	feeding	speed).	Like	all	different	welding,	there	are	interfaces	with	chemical
composition	gradients	between	the	welding	metal	and	the	base	metal.	The	edge	of	the	melted	zone	is	known	as	the	partially	mixed	zone	(PMZ)	22	Da	Mota	Cam,	Nascimento	AS,	Garcia	DN,	Silva	Das,	Teixeira	FR,	Ferraresi	VA.	The	weld	coating	with	a	super	nickel	alloy	deposited	by	Gmaw	and	Gmaw	Cold	Wire.	SOLLAG	2017;	21:	483-96.3	Garcia	DN.
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ed	%01	rop	sadalever	marof	iS-L903	sadlos	ed	aruturtseorcim	e	)526CNI(	nickel	alloys	electrodes	compared	with	stainlessness	electrodes,	the	austenite	stabilizes	in	The	larger	area	inside	the	PMZ,	so	it	is	expected	only	a	thin	layer	of	martensite	in	welds	deposited	with	these	alloys.	A	quadmic	profile	of	the	PMZ	in	the	F22/Inc625	interface	was
obtained	with	the	help	of	Eds	Quemic	Wirit.	Figure	4	shows	this	base	metal	profile,	highlighting	Fe,	Cr	and	Ni.	From	HAZ	to	PMZ/Planar	registration,	there	is	a	gradual	increase	in	the	containment	of	Ni	and	CR	and	a	reduction	of	the	FE.	Figure	4	Quemic	profile	through	interface	F22/Inc625.	Different	authors55	Dodge	MF.	The	effect	of	tumic
treatment	on	the	weakening	of	different	welded	articulation	[thesis].	LEICTE:	University	of	Leicester;	2014.,	2626	SILVA	CC.	NOT	Alotes	overlaps	of	welding	deposited	by	the	TIG	welding	process	with	operational	and	metal	-rigid	aspects	of	cold	wire	feeding	[thesis].	Fortaleza:	Federal	University	of	Cearãª;	2010.,	using	Thermo-Calc	software,	found
above	60%	of	the	dilution	values	​​in	the	flat	zone	of	the	welded	joint	F22/Inc625.	Figure	5a	presents	the	austenomic	microstructure	of	the	Inconel	625	welding	metal,	with	a	columnial	dendratical	solidification	structure,	which	occurs	due	to	the	high	content	of	nouquel,	above	50%.	In	Figure	5b,	in	addition	to	the	austenomic	microstructure,	there	are
rich	interdendratic	precipitates	in	MO	and	NB.	The	segregation	of	NB	for	interdendratic	regions	contributes	to	the	formation	of	euctic	phases	and	to	the	incidence	of	slots	of	solidification	2626	Silva	cc.	NOT	Alotes	overlaps	of	welding	deposited	by	the	TIG	welding	process	with	operational	and	metal	-rigid	aspects	of	cold	wire	feeding	[thesis].
Fortaleza:	Federal	University	of	Cearãª;	2010	..	Figure	5	J625	Welded	Board,	a)	Austenomic	microstructure	with	columnar	dendratic	growth,	b)	precipitate	presence	between	the	dendratic	brains.	Figure	6	shows	the	microstructure	of	the	J309	welding	metal.	Figure	6a	shows	the	stainlessness	microstructure,	309L-SI,	with	austenite	predominance
Solidification	structure	and	delta	ferrite	among	dendratic	brains.	Figure	6	6	Aspects	of	the	welded	metal	of	the	welded	joint	309L-Si/Inc625:	a)	dendritic	in	the	welding	metal	309L-Si,	b)	PMZ	on	the	interface	309L-Si/Inc625.	With	the	absence	of	secreted	elements	such	as	NB	and	MO,	the	main	constituents	of	stainless	steel	welding	are	Fe,	Cr	and	Ni.
These	elements	have	a	very	low	tendency	to	segregate	to	interderitic	regions.	Figure	6b	shows	the	microstructure	in	the	different	soldering	interface	309L/Inc625,	of	the	J309	welded	joint.	In	this	case,	the	formation	of	PMZ	occurs	due	to	insufficient	time	for	coalescence	and	homogenization	of	the	different	molten	welding	metals,	due	to	high	viscosity
and	cooling	rate	in	the	interface.	Figure	7	shows	the	Schaeffler	diagram	with	the	composition	of	the	welds	in	the	309/INC625	interface	and	the	309L-Si	filling.	The	presence	of	a	PMZ	and	the	analysis	of	the	Schaeffler	diagram	(Figure	7)	confirmed	that	the	composition	of	the	weld	in	the	interface	309/Inc625	of	the	J309	joint	is	located	in	the	austenitic
region	of	the	diagram.	This	result	corroborates	the	occurrence	of	PMZ	in	the	interface.	Figure	7	Schaeffler	diagram,	alloy	composition	in	the	309L/Inc625	interface	and	the	309L	alloy	in	the	filling	of	bevels.	Figure	8	shows	the	microherity	profile	in	the	309/INC625	interface	with	values	below	250	HV.	This	result	is	due	to	the	predominance	of
austenitic	phase,	since	the	filler	welding	(Inconel	625)	presented	more	than	40%	in	the	weight	of	nickel,	Figure	9.	It	is	known	in	scientific	literature262626	Silva	CC.	Nickel	alotas	overlaps	of	welding	deposited	by	the	TIG	welding	process	with	operational	and	metallurgical	aspects	of	cold	wire	feeding	[thesis].	Fortaleza:	Universidade	Federal	do	Ceará;
2010.27	Brooks	JA,	Thompson	AW,	Williams	JC.	A	fundamental	study	of	the	beneficial	effects	of	ferrite	delta	in	reducing	the	welding	crack.	Weld	J.	1984;	71-83.-2828	Brooks	JA,	Thompson	AW.	Microstructural	development	and	susceptibility	to	the	cracking	of	austenitic	welding	cracks	leuq​Ãn	leuq​Ãn	ed	sagil	saleuqa	.44-61	;1991	.veR	retaM	tnI
.siev¡Ãdixoni	so§Ãa	stainlessness	will	not	suffer	healthy	state	transformations	during	cooling.	As	stated	in	Figure	6B,	the	depth	microstructure	at	interface	309L/Inc625	shows	the	incidence	of	PMZ,	which	occurs	at	randomly	through	the	interface,	not	exerting	significant	effects	on	the	microdure	profile,	as	shown	in	Figure	9.	Figure	8	Michardism
Profile,	Soldier	Articulation	J309,	in	interfaces	309/Inc625	and	Inc625/F22.	Figure	9	Dwills	eds	in	the	articulation	309L-SI/Inc625.	In	interface	F22/Inc625,	Figure	8,	high	microhardness	is	caused	by	the	carbon	content,	which	migrates	from	the	base	metal,	F22,	to	the	interface	during	the	welding	and	SRHT	process,	resulting	in	the	formation	form
Marsensite,	Figure	3c.	The	eds	of	the	interface	309L/Inc625	is	presented	in	Figure	9.	Spectrum	53	is	located	next	to	309L-si	metal	weld,	spectrum	is	located	in	the	PMZ	(interface)	and	spectrum	48	is	located	In	inco	625	metal	welded.	The	quantum	composition	reported	by	spectrum	51	indicates	that	in	the	transactions	of	welding	metals	309L/INC625,
there	was	a	significant	variation	in	the	quimic	composition	compared	to	spectrum	48	(309l-	SI)	and	53	(INC	625),	mainly	in	Ni	(27.6%	by	weight)	and	Fe	(31.5%	by	weight).	This	variation	of	composition	that	can	lead	to	PMZS	formation.	Table	3	presents	the	results	of	the	J625	and	J309	welded	joints	test,	in	addition	to	the	mechanical	properties	of	AMA
F22	according	to	ASTM	A1822323	ASTM:	American	Society	for	Testing	and	Materials.	ASTM	A182:	Pattern	specification	for	forged	or	wrapped	alloy	pipe	flanges	and	stainlessness,	forged	accessions	and	high	temperature	vaults	and	vans.	West	Conshoocken:	ASTM	International;	2005.	The	discretion	of	the	results	of	this	table	indicates	that	the
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ecivres	ruos	22F	yolla	wol	dna	56X	nM-C	a	fo	serutcurtsorcim	lacigrullatem	eerht	otni	noisuffid	negordyH	.L	irazzaL	,G	issaneB	,G	illagamuF	,F	inozloB	,E	idammahomhallaF	0303.la	te	idammahomhallaF	dna	.55-34:	18;	2102	.hcem	tcarf	gne	.sleets	enilepip	owt	fo	ruoivaheb	lacinahcem	no	erutarepmet	wol	dna	negordyh	fo	ecneulfni	.a	itaccuics,	l
inagrev,	l	irazzal,	g	illagamuf	and	valves	and	parts	for	high	temperature	service.	West	Conshocken:	ASTM	International;	2005.	Figure	11	shows	that	a	break	occurred	in	the	butter	zone	of	309L-Si	of	the	J309	joint.	Figures	1111c	show	the	surface	of	the	fracture	in	the	cross	section	welded	309L-Si.	The	fault	surface	reveals	a	rapid	fracture,	probably
came	from	micro-cracks	of	solidification,	propagated	during	the	tensile	test	at	309/INC625	interface.	Micrographic	examinations	before	the	test	could	not	detect	these	micro	discontinuities	along	the	interface	due	to	their	small	dimensions	and	the	internal	location,	similar	to	that	founded	by	other	researchers31	Dokme	F,	Kulekci	MK,	Esme	U.
Microstructural	and	mechanical	characterization	of	metal	welding	other	than	inconel	625	and	AISI	316L.	Metals	(Basel).	2018;8:797-815.32	Oliveira	MJC,	Melo	RHF,	Maciel	TM,	Araújo	CJ.	welding	of	thin-leaved	nickel-titanium	alloys	using	GTAW:	comparative	study	between	similar	welding	and	disimilar	with	AISI	304	stainless	steel.	Mater	Res.
2019;22(1):	e20180434.-3333	Karahan	T,	Mert	T,	Tumer	M,	Kerimak	ZM.	Microstructural	analysis	of	inconel	625	nickel	alloy	/	UNS	S31803	duplex	stainless	steel-shelion	of	different	welding.	Advanced	Technologies	and	Materials.	2019;44(1).	Figure	11	Aspects	of	tensile	tests,	joint	welded	J309,	a)	absence	of	neckline	in	the	section	of	welding	fracture
309L-Si,	b)	shallow	aspect	in	the	cross	section	of	welding	brittle	309L-Si,	c)	crack	on	the	surface	of	the	fragile	fracture.	In	Figure	12	it	is	possible	to	note	that	the	cracks	of	solidification	in	the	butter	were	restricted	to	the	soldering	metal	309L-Si,	and	were	possibly	caused	by	two	main	factors.	The	first	factor	was	the	deposition	of	five	layers	of	the
butterfly,	where	the	cracks	of	solidification	occurred	in	the	layer	309L-Si	deposited	on	a	nickel	(Inconel	625)	layer,	causing	an	increase	in	nickel	content	in	the	interface	INC625/309L	and	theof	austenitic	structure,	which	has	low	resistance	to	the	propagation	of	hot	cracks3434I,	Shamanian	M,	Kasiri	M.	Microstructure	and	mechanical	properties	of
AISI	347	/	A335	low	alloy	disimilar	steel	produced	by	tungsten	gas	arc	welding.	Materials	and	Desing.	2013;50:566-573..	In	addition,	the	reduction	of	delta	ferrite	in	the	309L-Si	soldering,	Figure	7,	was	a	consequence	of	the	rise	of	the	nickel	content	in	the	mixed	zone	of	the	deposited	metal.	According	to	the	literature1919	Hosseini	HS,	Shamanian	M,
Kermanpur	A.	Characterization	of	microstructures	and	mechanical	properties	of	inconel	617/310	stainless	steel	disimilar	solders.	Mater	Charact.	2011;(62):425-31.20	Mithilesh	P,	Varun	D,	Reddy	ARG,	Ramkumar	KD,	Arivazhagan	N,	Narayanan	S.	Investigations	on	Inconel	625	and	AISI	304	Dissimilar	Welds.	Procedia	Eng.	2014;(75):66-70.-212121	HS
Hosseini,	Shamanian	M,	Kermanpur	A.	Microstructural	analysis	and	weldability	of	inconel617/aisi	310	different	stainless	steel.	Int	J	Press	Vessels	Piping.	2016;(144):18-24.,3434	Hajiannia	I,	Shamanian	M,	Kasiri	M.	Microstructure	and	mechanical	properties	of	stainless	steel	AISI	347	/	A335	low	alloy	steel	dissimil	junction	produced	by	tungsten	gas
arc	welding.	Materials	and	Desing.	2013;50:566-573.,353535	Easter	K.	Introduction	to	physical	welding	metallurgy.	2.	ed.	Oxford:	Butterworths	Heinemann;	1992.	the	austenitic	welding	metal	should	have	a	fraction	of	delta	ferrite	from	1	to	8%,	in	order	to	avoid	segregation	of	impurities,	such	as	S	and	P,	to	the	interdendritic	regions,	which	can	form
low	melting	point	phases,	which	promotes	the	break	of	solidification.	The	second	factor,	which	may	have	contributed	to	crack	solidification,	was	residual	stress	due	to	the	number	of	weld	layers	deposited,	in	addition	to	the	preheating	temperature,	which	may	have	associated	with	the	formation	of	low	melting	point	components.	Cracking	susceptibility
is	also	increased	due	to	the	highest	thermal	expansion	coefficient	of	steel	leuq​Ãn	leuq​Ãn	o	moc	o£Ã§Ãarapmoc	me	which	creates	great	stress	due	to	thermal	shrinkage	and	favors	hot	cracking.	Figure	12	Solidification	crack,	a)	on	the	309L-Si	weld	metal,	b)	propagated	crack	starting	on	the	PMZ.	4.	Conclusions	Based	on	the	experimental	results,	it	is
possible	to	reach	the	following	conclusions:	The	dissimilar	interface	between	Inconel	625	and	309L-Si	weld	metals,	and	between	Inconel	625	weld	metal	and	F22	base	metal,	resulted	on	PMZ	formation,	as	a	consequence	of	the	intermediate	chemical	composition	between	the	filler	and	base	metal,	and	due	to	the	weld	pool	agitation.	These
macrosegragations	formed	randomly	(non-continuous)	throughout	the	dissimilar	interface.	The	nickel	alloy	ERNiCrMo-3	was	the	most	adequate	for	buttering	in	this	welding	joint.	The	ER309L-Si	in	combination	with	the	ERNiCrMo-3	may	cause	solidification	cracking,	due	to	the	dilution	and	to	the	delta	ferrite	content.	The	SRHT	performed	during	the
buttering	welds	was	sufficient	to	temper	and	reduce	the	hardness	of	the	F22	HAZ,	but	did	not	guarantee	hardness	levels	below	250	HV	on	the	dissimilar	interface	(INC625/F22),	since	carbon	migrated	from	the	base	metal	to	the	planar	zone	of	the	nickel-based	weld	metal,	creating	martensitic	regions	with	over	400	HV	hardness	levels.	The	SRHT	of	the
dissimilar	welded	joints	also	led	to	decarburization	and	grain	growth	on	the	F22	HAZ,	although	it	has	not	affected	the	mechanical	properties	of	the	welded	joint.	The	J625	welded	joint	was	defect	free	and	it	mechanical	properties	were	superior	in	comparison	to	the	F22	steel.	The	authors	would	like	to	thank	the	Center	for	Research	and	Development	of
Welding	Processes	(LAPROSOLDA)	of	Federal	University	of	Uberlandia,	Brazil,	and	the	Welding	Technology	Study	Group	(GETSOLDA)	of	Federal	University	of	Par​Ã¡Â,	Brazil,	for	the	laboratorial	infrastructure	and	technical	support.	support.
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