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1S app  cation clains priority to Japanese

- Application Nos. JP 2005-282712, and JP 2006-136897,

filed in Japan on Septenber 28, 2005, and May 16,

2006, respectively. The entire contents of these

applications are herei ted by reference:

Field of the Inventi on%%{ﬂg@g aspect of the

present invention relates .to a weld joint for

Z'\Vﬁu!?‘i‘éﬁ?rl ﬁ#ﬁ!o%ﬁi@rmﬁl@%sﬁﬁ%ﬁssﬂ@ﬁ §ALGIH

sStdarniess Steel-pased weld netal and

may be UWEE ' \ : :
materials. The weld j oi nt S excel I ent in corr05| on
resi stance and |iquid-netal enbritt]enent

[000&kThis enplieatiae claims REiSritree ngﬁneseo‘}vpheaewpwﬁ@%? %W@ and JP
206@%@@7‘ m&d Erpﬁpﬁ]on S%%t@ﬁb@@ﬁ%Oﬁ'ah@Maf@@Q@@& adsfRliven e @ntire

are wi dely used ding materi al s and autonobile
conentsert |“1§F'saPB'é‘éH‘U§é’ed‘Fret"rfé‘f"l’P"Qaé‘E'obyd?fF’FEﬁl on resistance
as structural menbers. Conventionally, in order to
.Lpprove the corrosion resistance, after non-coated
F—'EHJ;&B@IJQX‘%@ wel ded, the wel ded nenbers are dipped-in
{O(lﬂ:!]Zd)liHlasbéhS edthalpbe@ghl vveftion Tralates app heldgoihfer zinnbased siday coated
seflaPil DR BB S8 fr B Py 3y SF Ry aE may pe used
in. bmwmg,hmkeeals wedutheabbie maetials. eTheTmldslnmetShrw“em OVEDYIEFion resistance
ti o be
T S A RN S e
.increase in manufacturing costs since additional

Bag@:duhaghﬁ@],m%g@ as a coating bath, are required. In
view of this, to manufacture a struct ur al |

er with .
(0098 Lgine- baspeh oy oaiedsstest shpferarsise i e %byi#“ksr%ﬂgf sagy pyjomobile
materidB bBQUse¥TakSr gobil Rl eststeR sisheal Fneiabﬁs \Aﬁhd@doﬁaﬂy, in

formthe wel ded structure has been ty %g&)g ]h ided
°"“$PE‘DW"6’&GB€1°‘HT°§'8P gEBlance. 211§ nogHaye EF'B@ L 85Ty g wetde
me‘&ibe:@tarel dippeiii B zihcdhded ab@skth. alhioypplies e inasased alloy to' the steel

megmgg a(ﬂ'dg/% s(ljlilfacgoozt?h% \9ell eg)slnbrtwn “%H(ﬂlt sagurf(:)srcrogosz%nré"‘%lse}g@g %atrl]\e évhole

welpdpemaade.t 3 htsowlmdt honakr, :prcrwies:dxat pwdetiwitst sig¢veeoatng has to be

wqg(p 9%%.-0&7 %v%ldm CI;W)L%ESZOQQ{S %mgslgh +§95Q5i]1 nlwl?\u;‘abtgm‘@&%ts since
acturin structure Zl nc- based

addjjligraly fa@@ta@seguc@tq;eq coghegpath, are reqmred In vnew of this, to manufacture a

‘structural member with good corrosion resistance and with high productivity, a method where °

zinc-coated steel sheets are welded to form the welded structure has been employed.

[0004] JP2000-64061 discloses a zinc-base alloy coated steel sheet in which a zinc-based alloy,
such as a Zn-Al-Mg-Si based alloy, is coated. The Zn-Al-Mg-Si based alloy coating has

improved corrosion resistance compared to conventional zinc-coated steel sheets.




however, corrosion resistance is deteriorated because
the coated part of the welded netal portion is
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(0RO LAESF ielding Of Bpipiesscteet SHACTUIER HHITE B2 SDRION BT RAORG A peguired, 2
stadﬂ@s stée‘D whidRg MRlieds 6RAtJ fgn aWWhefEhﬁltragdmlc&'r&iw&&ustance at

_thet jﬂla{ bez ubghan?é%s!tee nci?“&;m gsg%%ﬂt@ndcc% %%tgﬂf I-Slctw?eg/ggqlﬁ s amless steel
wel&flgt Rster i4 ed Sdreed|disd) eiat-basd hiley craredbteelbdbeat, crdiles occur due to
|IC||.IIg rrge‘éjai eglg?tga;nfné undatre\éa m?ve%nts g az\arg-abggegalgﬁtc%?tey Qe él i U‘«elded .
IanUMdsdlembmnemenThnaS(s forsn $thiee wadsiepouiontdfehebmamltﬂs @lgg/omponents
ol ek g must has be-rempved i n advance

when the zinc-coated steel sheets are wel ded using a
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I
[Ofg)tiifg pha{a n JE?Lag to qluw;}rn‘e‘tg\k t?fét?eymes@kagws & t\:;v{ilggcﬂyfeﬁe?\g%atenals
suqtf as@oyideRs stewﬁéeq\l@nd 2 aine epated; seek shept, p1g W@é"@ﬁ Theeefqeg, there have
'be%ﬁhvaﬁ'('eﬁ?lts aptvelt:lnlg WelcHarbBhiadh shfersSrat %@ﬁlg z%k%latecb&ﬁ:leﬁamless .
onmponent.s WO 2007/ 037447 PCT/ JP2006/ 319613 hi gher
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austenite and inhibit the formation of
[0009] JP09-267177A discloses a manufacturing method of a steel door with good corrosion
resistance. [n this method, a stainless steel sheet and a zinc-coated steel sheet, both of which are
about 2mm thick, are butt-welded using filler wire with a relatively high Ni content. The Ni

content is such to keep the Ni equivalent of the weld metal of stainless steel-based components



martensite of poor ductility. This leads to prevention

of cracks caused by bending after welding. [0010] In
di scl osure of JP09-267177A, there |s no
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is very difficult when a zinc-based alloy coated

steel sheet is welded using a stainless steel-based
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n view 0 above, n is %ngerstood that 2 method for manufacturing a welded structure,
having excellent corrosion resistance in the welded portion, is very difficult when a zinc-based

alloy coated steel sheet is welded using a stainless steel-based welding material.



zi nc- based all oy coated steel sheet and results in
excel l ent corrosion resistance and |iquid-net al
¥ﬁ?rb%t%§nent crack resistance at the wel ded ﬁPQhksumm
Yoy ééconpllshed by inhibiting |iquid- hETAY
-enbrittl ement cracks of the stainless-steel-based weld
nmetal when a zinc-based alloy ‘coated steel sheet is
wel ded. [0016] The inventors have diligently
suhesea &Q d i nprovenent of corrosion resistance of
ns by using a stainless steel-based
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metal s depend on solidification nechanisns and
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zinf-084Djllogxeatiagpect of the present. |nvention relates to

a stainless steel-based welding material conposition
~.and a weld joint made therefrom The weld joint is for .
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on &t @fuma@ﬁsand &F &RAVaRASH drR OBTHE Vhricn il Forblish ifBicaleld metal and
nprising in pass percent (%9: C 0.01-0.1; Si:0.1-1
SEY: Krrigfagmationj - 5.11; and 4 WD 2007/ 037447
PCTI JP2006/ 319613 O 1 17-25, and the bal ance being
[00|§]0ﬂ16 prcsenrt ?r?vegllljoé\l is Im € [)asec] on lhc knowledge obtained above and the gist of

invention is described below.

[0019] One aspelcl of the present invention relates 1o a stainless steel-based welding material
“composition and a weld joint made therefrom. The weld joint is for a zinc-based alloy coated -
steel sheet excellent in corrosion resistance and liquid-metal embrittlement crack resistance in
the welded portion. The weld joint comprises a welded portion of weld metal made of stainless
steel-based components, the weld metal comprising in mass percent (%):

C:0.01-0.1;
Si:0.1-1

Mn: 0.5- 2.5;
Ni: 5-11; and



wherein the follow ng expressions (1), (2) and (3) are
met; -0.81 xCr equivalent +23.2s N equival ent _S

UI valent - 8.1 (1) Ni equi val ent +

I.5xS| (3) wherein each of NN, C M, N, Cr Mo and
Si represents content (mass % of each corrponent

el enent contained in the stainless steel-based weld
nmet ah..J%QZO] I n anot her aspect of the present

i nvehti 3', *the stainless steel-based weld net al

' andiasbzrldnbeﬂhimmnand tesitiled im@oines; | ses i n mass Mo: 0. 5-2;

0..05- 0 her aspect of the
Where'" P uow'%ﬂlpress'ons%ﬂ &%gnnﬁgs?{]ﬁg%h of the stainless
-0. &Ibcéebqubabewmzamﬁ eqeivalent i<d).938Erguieelety 8 sol (Id wire or

ng%“}a :ﬂﬂrﬁ%x\@lo%xmiﬁw the solid wire or(j)he flux-

W re conprises the f ol | owi ng nmetal conponents in
Cr paubplepog CpeMotot-2Siwi re mass: C- 0.01-0.05; 3% 0.1-1;

th@r_n Hetof ]‘;ai C, Mn Cllgdo Qd Srﬁre%@rns ﬁiﬁg:n@@naE@%?Bf &@I?c&hﬁponem

© not greater 2. , and the bal ance
eh‘-@?é‘i“ﬁg"‘i*'f“?ﬁ'ﬂ"ﬁﬁd‘al"lféﬁ w&PaSF%E!F melabs. .[0022] I n yet
anot her aspect of the present invention, the
flux-cored wire contains the ol | ow n,
10020 rpigmeether SEpoEn el eopreet R e SO Re S ppgd weld metl
deddrifed 2b&ie furfblefdomplisdaiBmbss (Apd  ZrO2: 0. 5-2.5, wherein
totral @%n ~of the slag conponents ranges from6.5 to
9.5 "2007/ 037447 PCT/ JP2006/ 319613 [0023]. In
anoNhess-@aspect of the present invention, the
zinc-based.al | oy coating conprises the
[002]} In another aspect of the present invention, the composition of the stainless steel-based
weld metal is adjusted by a solid wire or a flux-cored wire, wherein the solid wire or the flux-
cored wire comprises the following metal components in mass (%) per total wire mass:
' C: 0.01-0.05;
Si: 0.1-1;
Mn: 0.5- 3;
Ni: 7-12;
Cr: 24-30, and
at least one of Mo: not greater 2or N: 0.17,

and the balance being tron and residual impurities.

[0022] In yet another aspect of the present invention, the flux-cored wire contains the
followings as slag components in mass (%) per total wire -mass:

TiQ,: 0.5-2.5;

Si0y; 1.5-3.5; and

Zr0;: 0.5-2.5,

wherein total amount of the slag components ranges from 6.5 to 9.5.




following in mass (%, wth the bal ance being zinc and
residual inpurities: A: 2-19; My: 1-10; and Si:
024] In yet another aspect of the
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wel ding materials, it is possible to inhibit |iquid-
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i ndustries. Brief Description of the Draw ngs [0025]

FIG 1 is an illustration of an exanple of a
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'Detailed Description of the Invention

[0029] The details of the present invention are described below.

[0030] According to conventional knowledge, if a zinc-based alloy coated steel sheet is welded
using stainless steel-based welding wire, the sensitivity of brittleness cracks increases since the
weld metal has a stainless steel-based component composition. Therefore, it is expected that

liquid-metal embritilement cracks of the weld meial caused by hot-dip zinc-based alloy coating




coated steel sheets. The inventors have al so.
diligently researched the inhibition of Iiquid-netal

nt cracks caused by the wel ding % @A(
%le’ %’g‘g‘qgt eel - based conponents and zinc- %T)é[%% ﬁ:ﬁm
.coatings. As aresult of this research, it is found
that the occurrence of |iquid- netal errbri ttl ement
cracks of the weld netal of st ai'nl ess- st eel - based
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studied the relationship between the conposition of
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and a welding speed of 40cm/min bead on plate as shown in FI1G.1



surroundi ng the wel ded portion (non-nelted part of the
base sheet). Therefore, it is thought that cracks
easily in fillet welding. To eval
qf(g%g&%?condl tions closer to a high bi nle#SIIFZ(')”r}Ggég‘m
fillet-welding, a relatively thick (6mm ‘base sheet ’
(plate) is used for bead-on-plate welding. This is
because a thick sheet provides a higher binding force
t he bindi.n r te S
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he wel di n ad litne in a direction alno
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craeﬁruﬁearl thirre tedry th It waahag T alaluae Bdck AT EdAlitioRsadISeH1o a high
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Eval uation o I's a ecked using a

on dhsivelpesi of |ty stepl heptabruss §r@9' the pdgevd|the weldipgbead| Iime timp glirection

alnféRbbtBdndRDlar %o sm:ﬂme@u@f bedd Nz PARGE A Igaséraﬂpa&%dd.sew&kl heat
sheet has a crack and a sanple  of renoved coatin
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co@%%?ﬂy%ﬁ%ﬁg / éﬂfél@lgl'ce f%bnig?IE c% ra%n%%%ﬁh?%%ﬁﬂ’\?rmundmg the welded .

portipiriop-rickeremit of basc kbeed. wel d net aI is confirmed using a
color check nethod (liquid penetrant inspection
X represents the case where a crack is

lOO\?ﬁlsu Eva)éﬁaew oftrddaibiyde tfsheieeked Biing ap Eraialy axaiiable $0% e weld

'meGR IS EOK18atdn Gf BB ffle bBziMMasdl aﬂb;m:c%teg BredIRReel ¥Rl d@FAck and a sample -
materjal, [0041 for a ements controlling the

of E?ff'r"u"cfjt‘l??'é‘gd‘f’est £“§F§|°Fﬁ°'éé% V@t”é’il‘“'%ﬂ&éd“"kﬁé‘l"ﬂl S one for the
evapexier 6 llqyidtren embdit@erham®crgdkoups, i.e., elenments for
formng the ferrite phase, such as C, Si, and

[0039] FIG.3 is a graph showing an evaluation of liquid-metal embrittlement cracks based on

Cr equivalent and Ni equivalent using a bead-on-plate welding test,




Mp; and elenments for form ng the austenite phase, such
as NN, C N and Wh. [0042] Considering the

ng rate of each elenment for form
wirnﬁil'gv%kase or austenite phase; a N equ?ga}rn% 6/319613
.defined by the follow ng expression (2) and a Cr
equi val ent defined by the follow ng expression (3),
are cal cul ated. Using the equivalents data as an

[ooi:]rgf' .'Bﬂﬁﬁﬁta@gﬁg{toge'ﬁ?f%gﬁf \‘/Ngr wftglr iﬁgcr(p{\ thid USI% a co%r-check
memqmmqaidepmetmﬁt ihdpectior inateheld)TEX adpreagnts thé easswhcrctauraek ofvisible on
r d| e [

e EGEERTTHE W SaaEhe ARt o Bk dE rol L' e welded
maletigjui d- et al- enbrittl enent cracks. [0043] In the case '
of 'Ni equivalent < -0.81 xC equivalent +23.2 (regi.on

1l in FIG3: low N equivalent, |ow C equival ent) -
[0041]] ohs BF abieyrdesmrsisteentrallimegharsteciure ftfH'éf Tinless yiseldiased e metal,
gen@ﬁngﬂﬁﬁesaré §vo érﬂ.ﬁis?iaé &ibmeAR dorl tﬁﬁn@éjﬁk'férhie)bhhs% such as Cr, Si, and

dect eased ads to cracks in the we met al .
Moy adelemepts fqrrﬁ%r%&e tege P syl Ehth & N)af@%
equalent - 8.1 (region Il in FIG3: hlgh Ni

ui valent, low Cr egw val Pant rr\‘,\gnS} fq{n'{a h
10073} CaHrriscthe SPTOAIEE (RIE oF R IERenh bt otminrdenier('g phase or
austERitd) pivtsd) QO JaWRNRT defibdiiebyl e Mbitosviky@ipressionn(2) bed Wl dqulvalent

aerTE By e TGP A A GHe N e G B o n index,
ancglﬁzaetmm Delowe etittbeiud atiagram, :lheotelaoén boaccmaha dis t@rivateat and the Cr
equj ?en{‘a’ 010 hé we‘ojgg nrgFah %l%dlhélsn&cu?rg%‘ L.ugglec?ﬂi%{all %{rekﬁu%?elésasa\keli as the
ut oar se ‘auste oun
reldtuoq mtdemh@lﬂ b eewmlertl tall-delheﬁt equivaleiigind [l@{bdt@]ﬂam&?@ﬁ!fmﬂ@ cgagks.
JP09-267 1 7 7A, region |l in FIG3 is supposed to be
the region to avoid cracks in the weld portio
(0043 nainitye qast ol camizaiens <p®d txCRendvaar ves- ?oﬁ‘eg&’“s]{'di‘ ﬁ'lceééow Ni
equ‘i\taféﬁl |@Ner etﬁmteﬁg Sloest mirienSiehi ffhafintiRe baadﬁm the hardness is
ver, the entors' _eval uation of a % @ pi ece
'"CWH?I‘*EW"" he iy *59%9@#8. MBS 395 ‘A EEdR e ¥F 3@ oat ed

steel sheet using stainless-steel-based welding wire

onlHE b P, ST oL GRSy S5 HpeE b
equROGRL, WMEqﬁ@fénﬂ)PEﬁﬂﬁfsM%tﬁalonflamthllsmggmét(@ dugality toff evelded
mep? n%rﬂﬁlsirquor—l?\g?»ﬁf Zlgeggrrigeuagn R .Qgﬁkgbég%g‘?ﬁe dﬁ |sb|1é&t{ceal\§4cgﬁgof the
IOVdﬂlsqqmyslem, and Y9RBoausGatiTertigh Ni qiufvhlentemistefifegaigins grow up to form a

‘Totlof E4AH020REAL. SRREDA! Jh@%ﬁ& zaﬁ‘d'@ﬁhr\grkgs@fbr?aks at the coarse austenite -
stal nl ess- st eel - based we al, which is the subject

erajfghtopedanygp ﬁtrr'i'é'qmdé%féﬂfmbmﬂm F’éﬂ‘? Meanwhile, in the

case where the Ni equivalent neets the expression (1)

bel ow, (i in ui val ent , .
[004yi uﬁmrd'%‘aﬂt’/é?rg%f?’% {ﬁgh’ﬁt‘* 'Brﬁ’(a? Wg‘PP‘é“ﬁ% o & the{egigfipto avoid
cra?¥Bl ifl the1®éladd ;b(ﬁtlt!nnhi'rbéltyetﬁ:mddh.ehed LhCliunl-de@/Jdi)ft dflﬁ&tzmﬂdsd steel and
coe’irtT%ts%lel ils gubﬁre%{eg ttoallaerrls ng. }-ﬂ)w%vetr,hlﬁe fn%nrtorg eevB 325 of" ) sa {e plece which
is made by welding a zinc-based alloy coaled steel sheet using stainless-steel-based welding wire

shows that liquid—metal brittleness cracks occurred in the stainless-steel-based weld metal. This
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15% or nore. Thus, the nelted zinc coating is
prevented from breaking into the wel ded netal; which
I inhibition of liquid-nmetal enbritt
fgg‘i“”mf‘&om] -0.81 xCr equival ent +23.2 élcﬁr[}ﬁ%"”%”
equi val ent' <_ 0.95xCr equivalent - 8.1 ..... \
equi val ent Ni + 30xC +0.5xWn + 30xN ..... (2) Cr
equi val ent G + M+ 1.5xSi .....(3) -wherein, each .
; e
facf%tﬁgugts#té mee‘w\%glnsgdf cl\églrc]:ggguegkgﬁen%ﬂin 'goz’gﬁﬁuawtﬁ@g _ﬁ%‘?%ﬁmtamless
stegltanil plcests! wackbdisclizad wmw 1784 & diff¢ro0 4 |widsthesglrembrittlement
cra@mg/% tnﬁnnpgs%r%smaséanmmam AhRH &P e i L WRh@! oOfhe present
st al n ess based onents from forn ng
'“"leﬂ]i Hleamyhile, iaerdaser whepahe Nesaabvrisninacts thecaypesesiont () bglow, (ie., -
regﬁﬁ lqln F]@ Nt gF'lQ'fr e@uwa?énpqnegﬁm eall Lﬂéfntmﬁﬁaﬂgn %ﬁﬂenﬁl@%e weld
avi

rtion nade of wel d metal of

meg | 5.* geé; ‘h%‘i”élé'l"Y B*é %W@&?F&éﬁé?ﬁ'@aqunawdﬁ@ ffrissigte is formed in
15%IbY @idkd. OThus, | thembigd rfﬁﬁ».@banmg‘w;;rweh@arﬁeh beeraambm@fhemmed metal;

A o Tt D s e eealsoBoana’ rsugh ™

sel ecting the appropriate conbination of zinc-based
[OO?HJOy coated steel sheet, welding wire and wel ding
: , dependi ng on the welding nethod. [00481 In the
-0.9Ix€'s el valen-EX312 <O, equihders FroPSrRENdquivalapesi.lt | on..af(1X he ,
el 14 [ j hed follows. This is don :
Nf%@é@ﬁfoﬁig??ﬁéﬁfv\%ﬁ 4Frt%?d\ll with better quali fyq%)hr ough
Cr sqealeniigyCet Monigt fxSiof the wel d netal, restrai-pilig
whBint ok £BOSSE, A IR mpb.tdl gagepv&én% tnacoclﬁnﬁ%g, %fmzbhas
hot cracking and blowholes. This is in addition
conpangi gleenteataingyn Fﬂeqmrﬁﬁﬁﬁte&ms&%ﬂiﬂﬂefﬂémnt cr acks of
the welded material by satisfying expression (1)
: ove 0491 The percentage % used herei n neans na
1003 dhunl éég’“’é‘t“ PYG é’@pﬂﬂ%*F'?'H%‘t?%‘?""l%e‘ﬁms2’0’-6177‘6‘3'7%@‘““'3“5'5“’6' based

cosﬂﬁﬁéd?ﬁ%ﬁbr&ﬂt%ﬂ.@ld neab&hbritGatehotadkCvith Sespétt & £eMtjoint for a
e

sz Saseg aﬁov (.0 tgr %T, esn?eé)ﬁ%vdr}% %v%l%@?%s%ngg%ouﬂ \LNE(% gwﬁtggttifg%l)téinless
stedrbawdrcemtpmemakew davpateag avefiiob,hliid-omel erobrittlenoneraeks, of the
Y - 1f eds
veléiEdaLangl %ﬁgg %g%/'\?ee? btyﬁre:%i;ir%?g‘r S)ml:l%a(isseeﬁ Efgquhe eqyrgs\%hongh above and
threugh sele¢ting ubedanpespaipte @nfbb'mttOhexﬁémp -besed @ley. cqaBOSKE! sheet, weldmg
wu§|aJ1c| \QQH‘lné ﬁb)) dép%n@ﬁ]g (ﬁ'l tﬁmahmgmetht)@r mng the ferrite

phase and working as an antroxidant with the weld

nmetal. It is preferable to contain Si in an anmount of .

'[0038]1% @Y ih&Preeni ivdnkien, WRd @mponent composition of the weld metal is defined as -

follows. This is done in order to form a weld metal with better quality through securing sirength

of the weld metal, restraining brittleness, and inhibiting welding defects, such as hot cracking
and blowholes. This is in addition to securely aveiding liquid-metal embrittlement cracks of the

welded material by satisfying expression (1) above.

[0049]  The percentage % used herein means mass % unless otherwise defined.




nmetal to take advantage of this function. However, if

the content of Si exceeds 1% it may cause

[ lic compounds in the weld netal a

g‘g%erl o?‘%%e the toughness. Therefore, the Eg%@ﬁ@%%%“%?'

of the Si content is preferably 1% [0052] Manganese

(M) is an elenent that functions as an anti oxi dant

with the weld nmetal and makes sul fur (S) harm ess by

rgi - r
[00 At Q%Hs'b@ﬁ%g‘ ?T?nq?nfl We st agl!aigig gatYng{%gé%!g?se O?H“lé »{retky metal. It is
* preferablectoatvh®int © mantaamnntl\nf 4.4 Yanr aotsutet taksf a@ﬂfﬁﬁgﬁm’f tmrﬁencilon
Hobfver tahme@ﬂtékt geE @Lce&g ¢ .a)éﬁt W@Lﬂ&eﬂ%c@ékstﬂm mpmswrm@ phase
e content exceeds 2. it ]

com@aw@htwcwr i'ﬂlt'@"plﬂb@@f@éﬁﬁteé‘ﬁﬂ‘ac“%\hl ch may | ead to

liquid-metal enbrittlement cracks. Therefore, the

r limt of the M content is preferably 2.5%

[00p ﬁossﬁ*"lmndﬁeus m‘efﬂensfoaf?rm%&etfaﬁf F@Psér?é%tm'fklﬂg as an antioxidant

with @l d|d GhefaP! 108 prRIRrabRSth &tnam &i of arl AGouESITh. 195BE More if e weld

. ab|I| the aystenite se. of the [, and
"‘CF’LE" takg;a !ﬂ“aﬁ@“t‘h'él‘l yiof Heveet \Ag‘B?]““{eﬁbO g&ffcé t%" 5ﬁﬁ§éa“se
intébnetallib eoff'lﬁifuhﬂsi' B (phasla.meldliafd Mas déteridiae theaodphngh NEBSBefok, the
eferable to contain Ni, in an

worsh St Be SEbMe L p kb e vald et al ot ake

advant age of 't hese ~functions. However, if the content.
[Oogg]nl\lg[ﬁfit%nga \Aﬁsgglﬁl%)lf@anlg erner?tqﬁaq ?&nc d(m‘l% % 1; aﬁtrrgldan%ﬁﬁ the we[d metal

andomatek sulfuTe hardaseby meéreing ms@to Suifnrtts apfungpedable lromm)elhat can be
har#n?ul aRd 8IS AR Lkt ib Egé%ue% £l an( Qaa a,héunaaf@mgpm&e in

or securing corrosio resi stance of
theaygll metyjto fabcr qﬁvw@agg lgbthfsdpnclipn I—}gwa‘seé lflbe gﬁp@ﬁntpf Mn exceeds 2.5%, it

mal irSabd reeie BRERE bdridn NBINEL %ﬁ@éﬁ& to NiQuiti el eRbrittlement cracks.
securing corrosion resi st ance, CT content of 13% or

Therglpis: the URpst kit PRIAT M"E&'i‘“i‘ﬁ%"if?”?‘d‘)?é %s preferable for
avoiding liquid-netal enbrittlenment cracks. However,

I.f, the. nt ent, exceeds 25% it may cause. . .
[O‘}P;lt er ﬁ%%ll( e’ @B APBURAS ' FRY S SRENTE FRT SO o1 the weld
medEiﬁBrSiablhajhgllt hestdnoeiptiasedshe \dld MBal@UAH0Gj04ng the balance between

the aﬂén“?t 9/ §dlt%§t}$me %9&?5%‘?{5 leﬂr F gn%rlgotgﬁghngsg 0 Eg w%}ﬁq'nelal ftis

cor r03|on resi stanc
pre(eiab)e to seniioNi Niap pwgem o N onmgre frethe weld dnelah w&é&ﬂ aﬂvaong of these

funtditis W@erbﬁﬁiecéoﬁmpﬂ ?élt:&-d% | IQ}E;) E?{ar]edm HORGRY magé\&)\tehls which

an elenment for formng errite phase and
leadsetouliquitgmetelofrlsiilagent @é‘i"ét aﬂ‘é@fqu’?\db? uRSIEF é'f"i"d‘éf the Ni content is.
‘pre@iibty pB4TENt by using with Cr. It is preferable to

contain Mo in an anmount of 0.2%or nore in the weld

netal to take advantage of the function above.
[OOB'hJ}V\BVEIﬁmmaJﬁl &:xpess eled Idr seduriMpcdrivEibR asieGnde e tetweNgéthl and

and cause . .
for(%ormmg thw?ernten’%ase to avoud hqa/ld-mela? eémbrittlement cracks. In terms of securing
corrosion resistance, a Cr content of 13% or more is sufficient, but 17% or more is preferable for
avoiding liquid-metal embrittlement cracks. However, if the Cr content exceeds 25%, it may

cause intermetallic compounds in the weld metal and thus deteriorate the toughness.



l'iquid-netal enbrittlenment cracks. For exanple, if the
Mo content in the weld netal exceeds 2% |iquid-netal

nt cracks may be forned. Therefor
%%&I]’{&%ﬁ? of the Mo content is preferably %5(’%43&’31%.13
[ 0057) Nitrogen (N) is an elenment inevi'tably taken in
fromthe atnosphere in an anount of 0.01-0.03%and is
al so capabl e of stabilizing the austeni te to i rrpr ove

o8 LS of verromsoppsEraShe BB, Aadl BoDhgeniin o
 and/@kétragdy @t ramyebe afidet! livead dition ot thoaboadblosie corjmnerter , an

excess anount of N lowers the ferrite content to cause

l'iquid-nmetal enbrittlenment cracks. For exanple, if _
[0056le NMobhdent (Mo)tiken veddmgnnfr fbrmang thedisrrite pIB8¢ and dai sgeuring ~

I i I
é)ﬁ reggsgﬁgei %n%#r%%ﬂ&e ﬁ%ﬁ‘ﬁ%nﬂ?_@g?ﬁ Wi diffg |se$§gnra§lg Qtf&mtam Mo

in [no@eemtAf 0R%u gh moteeingthe sl @etelle@clﬁkeb andapg ol tm émt:tm? above

H{)RJHEQ Cdnpé(lcesg QFRANEI Mo GiRkrdd&s Q&n&ﬁh@ﬁ@f tHeNwéd \ﬂ?ekaqj afEtl cause
of present i nvention, needless to say, ot her

"qeﬂewehs@breW%bcrafbhtFaf skampicnif ths Mo cpatery inbe aeld, maral gceeds 2%,

liqlil et ShErRAL RN ORSKE 8P bOforrkddETHFRSE e upBrdinTBIf e MG Eontent is
di st ur bed t hereby. [0059] For exanple, mnute anobunts

prefrabl2®y, Ti and/or Al ‘can be added to secure the
strength of base material of the zinc- based al | oy

oat ed. st ee). .sheet. These one a
(OBAE o PHETEN X et PR RO S TG T sa TR Pty Bamgpnt o
0.01 He6385 @iddsralnd saphlge pif sedbéizinlihe Dsidifite m Onpeei cdrrodian resistance. 1t is

pre"e {bmatg cémanq hl Q& ?enEJTgI ?alj(}l dS% ogmeq e'lcnn%mqo WEA %éané%ﬁe of the

errorate oug ness. 60
fundiioncabbees Hewmt @n exdessfagrountofi - ib\aeeﬁlle &irtitg porserh toeggusstligeid-metal

emﬁnﬁ%em @ra@ltsr H&‘téﬁrﬁﬁle zi" #RIn anlérﬁ)“‘ th@WeRYm&hIGREIBY.1 B8, liquid-
used. Adjustin onents of weld netal is

meﬁ;,l é-fngfllg@ps,nl naaqgg-s may |bﬂ Pnse. Rﬁnerefor@ thi/pPSY, hr@[f of W Neﬁqatent is
prefirab®p0. fdeh, 0y conmponents, 'so that the bal ance can be

iron and unavoi dable 12.-WO 20071037447

PCT/ JP2006/ 319613 inpurities. Considering a di | ution
[oorsa]t [ OAoﬁouI@aaieelenﬂaﬁe ﬂésahbedhyoﬂ&fal'et nﬁdpﬁnﬁ&nbconmb@msad> Be afntained

in ?)ngld é'}eéag Pfelhf Brefﬁnéwé?né'mf I,ﬂ\gedléesw o?ﬁé ﬁ){her Q?mt{nhs can 'b? Et)n'?amed in the
wehipteesl jualksssi dekiget ptdpertibd ofelgpuiraserit evatd ragvd atehigstu@red thereby

equi val ent can be set higher. [0061] As for

stai nl ess-steel -based welding wire, both solid wire -
[003RH f Forxexewpledmiguiecamsants ipé NoyYedi a'[ctﬁﬂeﬁ)caseplﬂdd% tp gequee the

-'strﬁmg{ﬁg&fg)g%t 'ginﬁkar' oF M'le(ifncfbtaﬁli WIS Soareki §RE1 ki CThebd LoippMnBTan be -
mixed into the weld m%tal dunng The upper limit of each of these elements is preferably 0.1%

to avoid the formation of intermetallic compounds in the weld metal, which would deteriorate

the toughness.

[0060] As a basic material for zinc-based alloy coated steel sheet, a structural steel of low
alloy steel may be used. Adjusting of components of weld metal is preferably made to include Ni,

C, Mn, N, Cr, Mo, and Si as alloy components, so that the balance can be iron and unavoidable
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powder for adjusting the alloy conponents and sl ag
material for stabilizing the arc inside the outer
he stainless steel wire. [0063] T
ﬁ%('{o(-’:’g;r%é wire is capable of not only cont ?’%lelezﬁoge/:%sés
-structure and property of the weld nmetal as well as
solid wire, but due to the slag material is also able
to' inmprove welding-operability and provide a good

.mﬁﬁ}tﬁé ’@ng%ﬂﬁifbﬁﬁ@oﬁr&\ﬂ% ﬁ%ﬁ@"n@%ﬁ@b V@lrngl?eﬁft}aéér ggé‘f?ophe steel

sheeh duesl ﬁdéﬁnmfdlo-4ar$@ 4pnsenrefqtabietts pespind i theatdrpenentsTaf| the welding
HBIES theh [ AR efuildlfbdnite sGRlghEr ON the
msurf%c[e t@ Jé.j? %n &3 matae |sl mi:gr tso gZ|Ernc based
al l oy coatings, which provides the welded joint with a _
[ompd ARG ANGE sted QR A e MRRWIRL b&th sliaNAR 8O MLELYbd Gire can be
does not forma solidified slag, it can be applied to _
useh G arc wel ding and plasna arc welding as. filler .
W re. The follow ng shows preferabl e ranges of

C onent s/ conposi t 0 be, cont aj ned olid wire
[00&2@050@?{%% 08 Wuie of Pt@o@% eela U(c@))rea évugﬁomams metal
po@H@ﬂBﬂ’lidyfsﬁﬁg &E abml toznpagentsima alag toeandria b fop B@bitizin A\the akdDdEide the

Omers a” %ef’w nore in the welding wre is-
: Fef’a%?% PIE*SsERI8Fe this function. However, if the
content of C exceeds 0.05% it increases the Sstrength

th t
OB Y BBl e e Rora 3 ol e Wl gt progse o
lht‘onela méte] cascwedk axdsoditl edire, Shiedse. tﬂthv'elsleg oraterial tsmi;socable to improve
dj r,apl %
wem&ﬁiab%lg :Hagn ?f\ﬁt!le 4 Q&d:%crklﬁgé geﬁge fe aﬁ@ %{\%?mr?% 9\22 ﬂgﬁ forms
S°'é£hft"qdéi@£éra‘m Ww'ﬂhiwcn@rmlsaﬂmpéqhe wr'ﬂeq @eta'aﬂépréveabv@%za"on
ThEsORdkas R pabsit O toke A0 oI - oh WD O5ur AR & thé weled WelaAdiRdar 1o

t ake advant age, of unctl on., However, if
Z'"H‘i’éseélaﬁ FREsE “END PEYides g “’F'p 451!&3?‘ Withia 8000 APREPIIRTEal | i ¢
conpounds |n 13 V\D 2007/ 037447 PCT/ JP2006/ 319613 the

[Od?ELr N oePnewHil hsemclcj 5?9' dalelr t %errlolé rrtan:]aesogfilgg ﬂ%’%ﬂ!r}gn F)'e applied to TIG
arcpwelfieg afl plashih arg @@'71k amlhga\nees eTleMo)lowisg sm)\\elpeqfarnttle ranges of
co?rn\rg ‘éth‘/Qo snﬂgrz %;Ue ﬁ%d rge%nlli ilh l‘b r‘égﬁdlg}%l Iﬂle rpda]teg wir

es sultur arnl ess gl ng thereto. quur
is an unavoi dable inmpurity that can be harnful with

[oda@} C(T%Br‘u g@} is |ah e'le?’neﬁlr ﬁ)fr ‘g{a@nﬁklﬁg IR éﬁggrtl@'d?lanA' &rlﬁﬂ content of

anount of % or nore in wre to take

0-04 eh08 MosRg thsrwaldirg wirg i eefaraipsto am%m f%n?lnnt Hiraveygnkf Egicontent

-'onfebedS)O@S%d& |38(Qasést the BRPMgth&TURE wh1d Gn G40 @ HaQ tause liquid-metal .
emﬁ)fly st ance of tal . Therefare,

lll]lF?elB]cra{:lﬁeal ed&cbhljt gehtvetfigl mnéc'zneorlhaopgc %q%eg slecla'll sﬁeel Therefore,

the C content in the welding wire is preferably (.05% or less.

{0066] Silicon (8i) is an element working as an antioxidant with the weld metal. It is
preferable to contain Si in an amount of 0.1% or more in the welding wire to take advantage of

this function. However, if the Si content exceeds 1%, it may cause intermetallic compounds in




[0068] Nickel (Ni) is an inportant elenent for
stabilizing the austenite phase of the weld netal and
for adjusting the bal ance between the austenite phase
W"Wﬁé""ﬂérrlte phase. It is preferable to PEBHZMSHINE
in an anount of 7%or nore in the welding wire to take
advant age of these functions. However, if the content
of Ni exceeds 12% it nmay reduce the toughness of the

nmet al Therefore, the Limt of
‘hewh‘tfé‘ﬁt" @C’b?aétde‘F%?‘ﬁ‘hfé‘@}agh'[e@gp@T’efﬂ%H}ﬁ‘HHPﬁ' ‘)°'}J"E $j content
is prdférily pal el ement for formng the ferrite phase and
for avoiding liquid-netal enbrittlenent- cracks in the
weld. netal. It is preferable to contain Cr in an -
[00aTT0 UNktangafies? 4¥imOis aR@letrehtnwarkingliangn witiogidero Wil thy weldlnaetal and -

i e Py PRV PO, S35 MUY bl e can b
harinifitl exvithdbed rhdkogc dnip prefiiabld 1o corteinidi o amamabnt Oéﬁd% or more in the

wefaﬁutg%{]rle(?%@ﬁee %l‘ﬁ rﬁ%%i"&gﬁ tlor;Eh Fl%@%\% & lh{ H)‘?\terWn éﬂcE@dE 3%, it ‘7

erab
maj/tddyptrdlten gorgsidtn) resistang oérhsrrmlﬁ mprst Therpforsy thegpeerr Freis icb e Mn

con‘ﬁé?‘ﬂs?tc@é??b@y?% the weld netal. However, an excess

anou Mo I ncreases the strength of the weld netal
and can cause |iquid- metal enbrittlenment cracKs. For

| [00@3(}6?{."9*@ (Nib fs &hﬁp%n@@m&nh}r kibilingy Wehehange Wa&@otﬁ?ﬁ&ﬁad Snetal
iquid-nmetal enbrittl ene

andﬁqéedéqsgngethe palance, Bﬁﬁ‘é?enlt'i'erﬁ“f‘e'ﬁ'fe pﬁuﬁg a%th% E?m gﬂlfas? é‘ 15 pre%rable to
co;’@d‘ eNemah |ab‘|oﬁ‘ﬂ’<bf TR Q7 thbrelh the OGRIMg(Wibe th Bakaadvahiegeaiithese functions.

apahl.e of st ahil.i ustenteo
HDt”S"er’i 'ﬁﬁtﬁo%“"%‘ '{fr%selxgﬁrgsr i‘SI s‘?gﬁe e T m"rgnnesgn\gt g'gsweﬁaameta'
ThérbfareNhe oppeelivhit bftbe Baeentihpeftablyrigeh of the wel d
nmetal, which can cause liquid-netal enbrittlenent
cracks. For exanple, if the N content in 14 WO
(00800 7/ OBPiTn BT/ IRZOOSH 3eo@nTor fashids Hy forriecphasecas dry avoiding

|.qu JM; eJntr hunc’enn&mk ;rﬁmbwetdtrhe%mms p%aﬁtﬁ@tmmmr in an amount

or ned ere or.e, pper limt of the N conte
of 4% prr retrerramlgtmewgtrv% '“U['t)@tefd%ﬁaae(ﬂf ‘tFlata%eémCéa"SwﬂOé‘eveﬂ if the

coltdi® of @NGeRKe Ve etc@egs gmp@n@gt&hqﬁxeﬂmmw c@mpahﬂutrdhe weld metal
ancg‘; eferably be defined as

i tw@'yee of tfgef%réﬁgfeupaﬂd'"ahé’yhe éP%{Eﬂ‘éS %T%&‘a"*t g%
stabilize the arc. However, a Ti2 content ‘of O. 5% or
not r.k tisf ct or
[OO&E}SS Vgg)a'bdg :ﬁﬂﬁe@e Ie%} %mprtlh\fé&{g c]prrti)snon rFs'IlsQanac ?tqttle \]yeld metal.
Hotvher, 28leagss avuatnf Nmr|nmaaesbb|¢mrynghmifth¢:eef¢inetaher1d\/ve¢ chaer liquid-
' me?ﬁ%&h:qgamn{ Qra&sppt%rex%@gai? ﬂtéq\ﬁo c%rFe%'t ﬁ fk Q’ve‘ i l ‘rmiceéﬂfs 2%, .

ontent range refera
liquid-nresrhembritdemient acks mey bﬁ)ﬂOtmﬂn Th}r@an l't?eipaeféw'e?féh?éwbiﬁomem 15

pre'fé?ab‘F;Pf"P.' nation: rutile, titan

[0071] Nitrogen (N) is an efement capable of stabilizing the austenite of the weld metal 10
improve corrosion resistance. However, increasing the N content increases the strength of the

weld metal, which can cause liquid-metal embrittlement cracks. For example, if the N content in



slag, ilumnite and titanate, such as potassium
tilanate, and sodiumtitanate. [0074] Silicon dioxide'
( a necessary conponent to form an
ﬁ:%@&#@ged slag. However, if the SiC2 conCanpropesisess
less than 1:5% the encapsulatlon cannot reach a
sufficient level, which |owers function of
anti-oxidization for wetd netal and does not provide a
t
wcglﬂ%% Faogc%?eg%ﬂg?%, l:c{;JEdr ﬁt\gl e%bgggegngm ?zFI 3¢ ? g)znr}é;’d ggn/g efore, the
uppein Emigef Ehgpagmﬂhm?@@§@§17%herefore the limt of the
Si 2 content preferably ranges from1.5 to 3.5% As
for raw materials for Si02, silica sand, silica,
1007R] | 246 fiiflug-corsd pirgrihaseangss AhTReromanepisiepmpgsttiop shouldmpgferably -
be BERnd® &belolW0075] Zi rconi um di oxi de (Zr02) provides the
slag with fluidity. However, if the Zr02 content is
| ess than 0.5% the fIU|d|ty beconmes insufficient. .If
[0a7BE ZrRzhike QioRide (T, Br@s BRP add 296y-petilBe Slhag@do RAKIOFE: arc.

_ stiff eel abi ns and f he I d slag..
Hobiies o BEConBRL o013 616 AR ppifork SsiBriely 8o EBTion sontony of 2.5%
or mbefoeﬁsablo}vexf rengralse flui dimd? e stag, @hiBormsa fnﬂiipyr savthce of the welded

i po%gfi (»:v(l)th oér élpﬁegnga% nele U'Il?sereg%( Fbarfué]lorfﬁenll ﬁécon{ {ralljﬁes S%e?erably from
0.5t 1ot2e1%. sﬁlsagw mmthetht $oliowingtven b¢ used abnt e combimatnSediile, titan
If "the
s 8oy RRRTERML TR, Rl GRSl L1
than 9.5% the weld slag increases and it becone easy

[O(St'f@] hagiﬂc&' B @xibOGLies) Qn§ neuzﬁgryeéﬂp%nent he bt 3l eQéapsuH&% slag

onents in the flux preferably ranges from®6

Hotvsveg E95 S5 cpgrm GFO'VSFG'B‘MW“’ PEFPoPRiRtih Sangetreich paeffigpat Tevel,

which %v&?ﬁﬁﬁiﬁﬁn bmﬁﬂf&ld%udn?maﬂpﬁz neaking ﬁ&é@tnﬁﬂﬁ%\ﬁ& asgos&appeamnce
S SucC as . Z e e snheets n-

TR AT e SR RLA A Ay TR 2 e O

slag ireehses hBletrforantle 1idén-oAthe MB-Sionkasecerabl) mhgébdatrﬁd 5 S(i 86%o. As

forsrzl;]w%lt ferials I?()er §§ats=l£ag sa% slillpctzi wsllag{)r%{feguﬁacgll ¥an% gd pmasssum feldspar
per surtrace 11 terns of secUring Corrosion
"mvesusﬂance and 150g/ n2 or |ess per surface in terns. of
wel di ng workability. [0078] In order to make nore

hi ghly corrosion free weld joints, sheets with greater
[0028k r o&iresniumy digkide 44ER) Plovides stsiagcwsith Apiday.- INeyveSEr, hdedZro:

corddnk RYesEPa] € gl%sl‘h?ﬂludﬁghﬁ‘e%&ﬁes im0 idlefh. Rusf BH2R)YenbE mdRGRkn 2.5%,
I'n such sheets Al content is 2-19% the

My
thesgR besgtnes Lift Defb%'"bt WRrsaF b weld SThesingrees E%f@iﬁ@ the it of the

'Sth}aioaféﬁtGpﬂeﬁragl'}' rahé@ﬂgdm lors the say @&%eﬂ_ﬁﬁ ré\m\h%mria@,ﬂmrcomum_ oxide, .
ctur S eel§ are mainly used as a basic

.Iom#q#
le‘t‘ﬁtﬁtuglr Oé\'é Jil con san may € useQ.

[0076] If the content of total slag components in the flux is less than 6.5%, the slag
encapsulation is not sufficient. If the content of total slag components in the flux is more than
9.5%, the weld slag increases and it become easy to have slag inclusions. Therefore, the total of

the slag components in the flux preferably ranges from 6.5 10 9.5%.




for zinc-based alloy coated steel sheets. However, it
is not necessary to define the conponents/conposition
ic material of such zinc-based a

q%%%ﬁﬁgﬁ@Zts unl ess the conponents/conp05|t|on O@#ﬁﬂns

-wel ding material is diluted during welding to be

out side of ranges defined by the present invention.

I'n this nmeaning, the present invention can be applied

meld oi. Nt .bet f t ' ,
[00t7 | d i h The %{e t mv ng%ne a%ﬁl‘;&:tagié t(g ?(%g sleggghggtg @]chﬁ as THE b:o:ﬁ§d steel
shests,aan‘\bQ@et!sﬂIdml cotad stéelstheets, Zhakiz-bped iy Trnedpiask geets and
Zn; f"ﬂ\ﬁgg i Iﬁgﬁd(‘aﬂgy po?te?@@!el' sﬁ&égl gl'h@@é(at E%@un@fs dpﬁ‘érgﬁljﬁ t@ﬂ)ﬂoﬁrf cg more
persytiace Jumem-s o%scuue&mowejw regighgncg and ﬂ&mf %&ﬁswer surface in terms of ~
weﬁﬂ@ﬁh}&%ﬁﬂpnt cracking occurs particularly when a
bi nding force is applied to the wel ded portion.
Therefore, it is nore neaningful to apply the present

[00791}'/ enty dder tcpmﬂaefnﬁdré Iﬁbhly\@&nrﬁbsioﬁ irad wﬂﬂﬁtﬁnth)éhdcelshhmtgreater corrosion

of a [ e | o te
resl05en 7 SRR ine S DR A AL S Shegy eI B PRIl be s
In §U0K EiRets Ihe XBdoyiteRiE 2Ng%, Tho Bldontea i§ 0110%ethel Binntetnds 0.01-2% and
hgp&hodgzany of MG arc welding, MAG arc wel di ng and
ePAPRSEA® “Hi oxi de gas arc wel ding can be used. As for
t he meldlng conditions, there are no specific linited
[O(ﬁ?f; nt p&r ser'do M\@e‘r{ﬁé qu/ezlilhgaglctutﬁ glgtgs:‘érg Fg@h:ﬁ).%ésflﬁ%s Ia%fasn.t l?ﬁenal
fort h-ecmrdj alrler adoatefrhmebfsbcees H@qusr pit €if erchbhegessasy g opgfine the
coﬂ;&:ﬂ%ﬁ?éﬁrﬂ:’bﬂmd (Wflfe%gi@ nia@:ng'df‘ chh QfcBYsed E\%y%ﬁtécﬁs@‘eebﬁéél? unless

teriral "accord 8 | ow ng conditions: i nput
(b FEpOneY S couPaRBOT P wvmw-%mlsrwtmlpsigefm yelding to be outside of

ran@és&feﬁﬁ@l@yyhelpr%/ iVEh@dn. IBRS mea:ﬂﬁig Hel pd sbr@rhvélﬂtthgrOlse dppRed to
basi ¢ nateré?% refFrabIX q 40% E af rI%tloph  and
2 el Joi Bl e ey o 45 0 88 P ABLPESE PR gfE: shoct and @
stabhidsiétéc0Base @dtécOshebr. basi ¢ materi al (each nelted
conponent of the basic naterial)/(each nel t ed

conmponent of the basic material each nelted conponent
[mﬁﬁ]théhmmk@hMmemMemhab)mﬂwdeﬂw@@mmeOHWthmpumrh@amk a fillet

JOIa(ﬁ awelllgl J‘g)ﬁuegﬁg b@?]o?rg nL\£ QJSLr%Qd tagovgr @c{ g{ @QLiyenﬁsﬁtt'ementtclqackmg

m or I ng current
ocened wmglavmvhgg@b-amg fqﬂ@ rwep 'thg) tbf;)é’é'd"-d paig [Thertiare, it is more

me@ﬁﬁgcfﬁlnlto deI &R bREERE #leRRnaPR! I‘ilféfj \Jefa JB?M kidlle B} &N welding of a

her than arc wel din usi ng stainl ess
Z"§tbé°éf' A sc@%fec{/\ié?e!ﬁ'ﬁ@ PR kR Pférmwrr@ore EReRie giding force is
VeBQQ§%] The wel ding naterial used is solid wire .
contai ning all oy conponents is designated in
[0081] As ftor welding the method, any of MIG arc welding, MAG arc welding and carbon
dioxide gas arc welding can be used. As for the welding conditions, there are no specific limited
conditions. However, melting the basic material of the steel sheet can change the

components/composition of the weld metal. Therefore, it is preferable to avoid unnecessary

tncrease in dilution by the melted basic material according to the following conditions: input heat



Table | belowas (S 1), (S2), I I ) , ), and S(12) and
(lux-cored wire is designated as (F3) - (F 10).
he flux-cored wire contains the fql
L’?‘gg"@c’:’%ﬁ% nents: Ti02: 1.7% SiC2: 2.5% 3’%@&”““
-1.6% per total wire weight. (S 12) is wel d| ng wwre for
ordinary - ‘steel. [Q085] Table 2 shows the
component s/corrpositi on of zinc-based alloy steel
is pr%]era{;ly lhl?]/ B\[u t%gsd%{rdgiﬂgtégngﬁl Cmi‘ci:eoﬂ%% ﬁﬁgtggte preﬁ&gbqg-tlo% The |
dﬂmioas@oﬁﬁﬂ%asncmﬁmlrsrdet'nreri@kfvés\ss Coal ed steel sheet B

LI ‘
o da Al G RS ARRALGEE S, e et
comnentjobihe basicoatgrial e@h@ehed compprepbafahs weddingymatprial) x 100% (1) -

Thé‘\'ﬁ'lpglI HaGk fgpﬁraﬁi'ng‘kamciwn@dlgg Pgeedbi bk quﬂ@ﬁBﬁstSE)eﬁdjustmg the |
héet described above. The joint is eval uated fo

weldﬂprae%bea\weld-éwmq4ﬂéh‘@me'ddffgaser€é' and corrosi on
.resi stance of the stainless-steel-based weld netal .
0087]. The test sanple shown FIG 4 repared as
(#61 | oWl Prasest RyenBoR balawgvd todalf%a'a“%t“é@l" bR than afe relding,
byvﬁﬁgstmhslsynealbas‘eedvenﬁhgmh%nant.&l |y set zinc-based
all oy coated steel sheet I. Then a fillet welding 5
is carried on using a stainless-steel based wire.
Exéfgler the wel ded portion is cooled oft; a fillet
[Odéﬂ :jle‘:llge \@ lamg Es{en% Uécdﬁs go‘?ld%u@%l ﬁ%;‘ﬁm%hﬁc& %Jor?&ﬁm?%&mgnated in
Tabihil bElow Rsl{Sd B (Y. X hatand iS( 1@! alrdrﬂ unaoned) wirpfs desigriated ﬁatFéh &10).
at Fillet welds 5 and 6 are substantially simlar. 17
MO 2007/ 037447 PCT/JP2006/ 319613 [0088] The wel di n% ‘
[0086hdi T hefhuex-csredrite coptaipihg fallowing gl @pmepnenis: i 1.7%, Si02: 2.5%
and2% 2P perdbisl Wik \Le@@@ (128 A-weltling R (0} S18insDeRe:
0-50¢m i n., shield gas: in'the case of using solid
WI re, a mxed gas of (argon + 2% oxygen) is used, in
[odske catme DEhous ir@gorfnbdhxnigrafnqﬂsmbm zind-bided enbyg;&sn saée:s to be used

50% carb
ond R E5nd sl ¥ FIAURCHeGT B Pt e B RO g8 goom.
6musiadhicldadeCoadiasel shiek 8iingZcanhtgtSiahiey, cobthd stel! bheet, dass 400MPa,
. a%thlckg.f the basic material during welding is roughly

€58,

mned by the kind of shield gas. Wen using

(argon + 2% oxygen) as a shielding gas, the dilution
[O(Zﬁi@]t ' OTF?&!C rhé%&d r@lﬁle%lb@h |ﬁ fl“l(@@%" reaaﬁe(fi’ usnyghﬁng Witdi A material and

(argon + % car di oxi d ution ratjo
zing-Rpge /loy sfmtezcﬁl% shestogesyibed @bfz:faar deﬁ Jel'inbséu qyalugjeds for dapig-metal
" embfb gt BlaX@0nd §RRsiERNRANEER e bl @ELI2RIesOneeMied ISRk al,

Eval uation of liquid-netal enbrittlement cracks of the

weld netals is performed with a color check (liquid
[oggenet ﬂ"Hemesti ﬁ&pﬁ&hbm.mﬂmd)mephfed as CNRGK A FinB®bsed alloy coated

qbﬁerxe ? t.he ﬁ eye
steel sheet 4 is vert:cal placed on a horizodtally set zinc-based alloy coated steel sheet I. Then
a fillet welding 5 is carried on using a stainless-steel based wire. Afier the welded portion is
cooled off, a fillet welding 6 is performed 10 complete the test sample. Fillet welds 5 and 6 have
similar penetration shape, which indicates that dilution ratios of basic material at Fillet welds 5

and 6 are substantially similar,



the evaluation is "good". [0090] Eval uation of

corrosion resistance is performed wwth a JASO defi ned

m xed cle corrosion test. One cycle of the test is

S PR (1) salt-water (5% NaCl) spray, 'S5E 2006319613

2hour s; (2) drying (noi sture 30%, 60C, 4hours, and -

(3) wet condition (noisture 95%, 50C, 2hours. A

total of 120 cycles are perfornmed and red rust is

checked every 20 cycles. If red rust is not observed

inthe first 20 cycles, the evaluation of corrosion is
[00B8Jo0d The WEIORE Lorlitiving oBfiddiovedd § fewelding current: 200-220A, arc voltage:
25 ng&ﬁgéfpégdo 1y gl?c'n'}hjn ol ’shlélggasqn thrdliake/ 5\‘4 u@'ﬂ% ?HQ\( g a mixed gas of

relat 0 expression

(areqna’r 34t proeen) of usled,qmthr— ¢nse of usengbiluxtaoredrieirs, acpidedkgas axdargon + -
204 /o c ?59 Baolv'(]lﬁgsi!s 2LedNGSn gteeﬁgerbfviﬁ ng ﬂU?E&Ld Lvﬁ'étcafb@m‘oﬁrde gas is

respect to HE 8, these neet
“Sfldpb@ldefdhﬂﬂe pilene cpadiicms, Ut ihgion @mu Pk Batic maiggial during weldmg is

roughg We@mRddly BORRA bE QI Rds. Wﬁaﬂfs% 5(5:%0:9*93%3 erﬁﬁgakm@ldlng

corrgsion reésistance is q@g 1- ng
eass e lutipr etip 2f Basiematerigh iy § g'S/butW'sean’a'r‘% (B, 5.2850% carbon
dndﬂﬁiieﬁglefdnluwﬁceﬁnge\é\/iﬁbﬁa 1oavs 8544 ds ileecaidh diokidahseratiamdhe mixed
dg& .- [0093] Sanple No. 7 is the sanple to
F%ﬁs %dded. Red rust is observed in the
area around the wel ded netal at 40 cycles but no red

t ed..on the, wel ded. et al. .itself
0055, ST R AP tBRAS B R ot plfprmes i
a colpcihesk (ligadpinesannspesticaumoetivg). 15 andk i¢ irceolsswpdl @8h the naked eye,
4h corrosion resistant coating
:h%%ﬂ@?mh% aialloy is applied. These sanpl es show
excel l ent corrosion resistance including both the

[00@@1 deﬁvzﬁ@aﬁu“ gpcﬁfbgloﬁ h&isBh&as! rf‘&rnﬁd \(Jlfﬁi DIA0- @Jf'nE(h%uxed cycle
Sanmpl e Nos. 9-1 npar i son

mpl e
CORQsiop t%ﬂr eO'E?LFtY'C'@Pf daestinpiellonst (et wert(f% Nﬂﬁpégféht35 . Bhours;

(2)|d9§4ﬂ_{1(tlﬂcﬁ%¥hre dopesmE, Honmw)Rd msuel &n&aaamﬁﬁs‘ﬁuré be.y, 5@ 2hours. A
ression

ol 74 e tyars Rt ot £ PeRb st Plrges Kafipirgt s not

obf¥eved In the fias20apclesx he salatousftcodsidibis “gaod!. N. [ 0095] .
Sanpl e Nos. 9-12 neet the condition: -0.7xCr
equi val ent + 20!5 Niequivalent (lower limt' of N)
[0dil 5l Gadall shvowd FRSoRGIMERR/Aomipaitionl sherOteqniz@ent appli equivaicot, the

rel&[%)n I}Ib gpqgsmgﬁgl)byndtg uitcRs ‘SF‘L ]g& EH}!:‘EPéAnﬁ?l?ﬂemEhxe&?JkQ affd corrosion

orn1su I cl ent anounts of
feSfS@r’?qqfeaquQbmr!ﬁ esheemplgel ded netal, and thus form
brittleness cracks. [0096] Sanple No. 13 does not neet

| ef t %Frt of expression (19 (N lower Iimt), and
[0092] ith respect to sample Nos. 1-8, these meet the upper and lower limits of Ni

equivalent. No liquid-metai embrittlement cracks are observed and the corrosion resistance is
good, Sample Nos. 1-2 using solid wire have weld spatters, but sample Nos.3-8 using flux-cored

wire have little weld spatter and good weldability.

[0093] Sample No. 7 is the sample to which Mo and N added. Red rust is observed in the

area around the welded metal at 40 cycles but no red rust is observed on the welded metal iself

18



brittleness crack is observed. Sanple Nos. 4, 5 and 13
use the same welding wire. However, sanple No. 13,

W{oﬁ &§I4pon dioxide is used as a shi el di ng?g?ﬁm“%aﬁ%ﬁ?

an RPELed penetration at the wel ded portron
-causes an increase of dilution of the basic material,
and thus, the final conponents/conposition of the
wel ded nEtaI faII out of the range defined by the

untl] mon etﬁ:@ céc #am@ (h%o? 7|1d T@oa% eetr\fgggwple}% A, gi;? huﬁﬁ Eolr?fmon

ai nary steel
resishtd caapv@|ZniAd-NM @8k altay |sna|:@he¢and hpfe, sawriples emw eexcqlhet corrosion

5 : : t
res*é%ﬁ{eiﬁcgt%%&?ﬁ#ﬁ% T R DS SR T
conponents of soil -steel. Thus, although the

and' ?a{n‘lmesNgsf 9t1|§%ré°{§)ﬁﬁ>%n e ROvRAMs 'tﬁ%\? 8@ro%i mBe Fﬁﬁge cll\%med by the |

rltt eness cracks do not occur.
present inventn. anp o saRple N 9rd2 meeteshe cighterrigll F@’fﬁsé"’&“) (upper limit

of Mﬂrd}ivﬁﬂnlﬁh@ Bl §ow Brittlenbdd @6ksS TAMbR No. §Phdstinfek&ds Shd@it of Mo
from wel di ng covers the surface of the wel ded netal to

and Wi pj t - oxi di zati on, whi.ch enabl es mai ntenance of a
nmetallic luster. 19 WD 2007/ 037447 PCT/ JP2006/ 319613

099 b| e | di ng all.o onen

T A R SR R T ———
ImWoIth)tckﬁ:Blsedr‘mﬂ!ﬂ)? 26$I7ag, mmpﬁmarett pardimivefmNg defdted by the present
|nv6m§m ’lél;negﬁ’ge gesg s?jn;aes 6a7not TI oé’ﬁlcie 2amzorugts O?SIE%M pfg%e in the
wele®@mdlal7 ard s T@EbridlcPes®@Beks. - - Sol i d WI re (F3) O. 02

0.4 1.3 8.6 267 0 0.015 1.7 2.5 1.6 flux-cored wire

.F4 0.01 0.3 1.5 8.6 249 0 O_. 015 1.7 2._5 1.6 f.I ux-cored :
[0086) e SqrAHy NO. 0D dges3nak. rBeeg It &G of) egprepsign 17 (Y Igwgr, Bmit), and
bnfllEMﬁs Q'chkeg oMdeRRd. @ErﬁplQNQg 40-52&n3- I§ u?b lﬁe %ﬁmge vlelZmQ w]r'é l]len;ever

| ux-cored wre F7)- . 1 10.2
Sar@'%ﬁﬂs 'J? vhf-ze gpriongligqidg,ds psse agia W*?‘@ﬂg eﬂrsshf@ 301"%?332“ Pe'set'a"on at
theddeldd 3@1’14(”0 whi LQ%aLﬂses7an2ne5eale t@'dﬁlbh@?rcﬂ"@feﬂﬁyw’rh@nal( A xhQ, @2 final
congpo%en]fs/?om]b%smon olsthe weh?% metal E\ll out O(P lfflel Ha)lggecgghen%d VMyrtﬁe present
invention. |
{0097] Sample Nos. 14 and 15 use a welding Qvire for ordinary steel. Needless to say, the
weld metal is lacking in Cr-and Ni. Therefore, the corrosion resistance is poor and red rust forms
al an early stage. This weld metal has ferrite rich welding components of soft steel. Thus,

although the conditions of the present invention are not met, brittleness cracks do not occur.
[0098] Sample Nos. 3-11 and sample No. 13 use flux-cored wire as a welding material. In

these samples, solidified slag from welding covers the surface of the welded metal to inhibit

oxidization, which enables maintenance of a metallic luster.
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(F 10) 0:01 0.2 1.5 9.8 242 3.1 0.2 1.7 2.51.6
flux-cored wire (Sit) 0.01 0.2 2.1 12.2 242 0 0.007 -
W Ld.wre (S12) 0.07 0.6 1.8 0 0 0 O.
%?%039%5%5 [0100] Table 2 Coated Basic mat ?]17'%72006/319613
-conponents Coating conponents (nmass) % Coating wei ght '
Steel (mass %9 per surface Sheet CSi M Zn Al My Si
(g/m2) AO0.150.02 1.5 100.0 - - - - --- 130. B 0.08

' [Oog 02.1.1 85.8 11.0 3.0 0.2 90 [0101] 20 WO
Y07/ 037447 PCT/ JP2006/ 319613 - . z>LQZF- - OZ
UOman:-1nCGZ. y~u CJC M1Taler v .Y.. .Y. v U ury.

WeldMig i XJY, . H U dNolkorgdongdA - 'O 9 S| 9slag dompodémsY | J~Remarks

MateriaVY~J Um¥tal componén%lpetNvicE 10l massy g- | slagGompenenClir- Oxm |
cocuoo:owo pVI9v uNVN.Y]WNireNbtdl roass) [f
P."{ XY UYsi U Bnul Niu jUCrg M® [U NO TR |Gid} | GyO-. |.

(3,00 E0.3 BS15. | &6 ) 268 ¥ N @007 | ~uy |alO UO-O) OSoiid wire

(S2WOU @019] 02 QUOY9| BNV [L28Ua) 00V |i0.00éar ~VW G7p| Vev |l 7\8dlid wire

(F3gmy 02 Vavva0t.8z+ B.6u74~267 Oa [YVD.MSY| MY [Y2¥ Y6 Y| Dux-cored wire

(H) 120tz| D% |zi3 g8 Uy ¥A9Y OO0z | 0.0M p 1.7 [ 2.5 1.6 | flux-cored wire

(F5) 002 | 03 16 | 86 | 325 0 00616 | 1.7 | 2.5 1.6 | flux-cored wire |.

(F6) 0021 02 [ 16 | 85 | 281 | 1.7 0.15 1.7 1 25 1.6 | flux-cored wire

(F7) 0.01 |-0.2 2.1 | 182 | 292 0.015 1.7 2.5 1.6 | Nux-cored wire

0
(F8) 001 | 0.2 | 1.5 | 11.2 | 201 0 0.02 1.7 | 25 | 1.6 | flux-cored wire
0

(F9) 002 ] 03 - 12.2 | 243 0.02 1.7 1 25 1.6 | flux-cored wire

(F10y 001 ] 0.2 98 | 242 | 3.1 ] 0.2 b7 [ 2.5 1.6 | flux-cored wire

20| =|Ln|tn

R ) ) ey e

(S11y 601 02 12.2 | 242 0 0.007 - - - | Solid wire
(812) [.0.07 ] 0.6 0 0 0 0.007 - - - ~ Solid wire
[0100]
Table 2
Coated Basic material components | Coating components (mass) % Coating weight
Steel (mass %) per surface
Sheet C Si . Mn | Zn Al Mg Si (g/m?
A 0.15 (.02 1.5 100.0 .- --- - - - 130
B (.08 0.02 (.1 858 11.0 3.0 0,2 , 90
(0101]
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publlcatlons copendi ng applications, and provisiona
plications.r ferred t o n t hi are .
0f8 e ot iRaT s Ped sy RapE U ML o RBI el A sEhCm peoyried
in BRhN Gafs) Bucitesationsact, not to bairkdardee anbddparnsre fibmithd dptrituadrecope
be varied ip . man MS... Such v ations. are t. :
of s g pedgep oy ancCoI g pBigieiony Fongulth o Gy T 10 g gkiMed i the
arseoOpenddifito b iclpdabeitiin the gept bhihe fcﬁlbdm@lcla:mu ch :
nodi fications as woul d be -obvious to one skilled in
.the art .are intended to be included within the scope
of the followng clains. 22 CLAIMS 1. A weld joint
conprising: a first zinc-based all oy coated stee
sheet; a second zinc-based - alloy coated steel sheet;
and a weld portion JOInIng said first zinc-based aIon
coated :




steel sheet and said second zinc-based all oy coated
steel sheet, wherein said weld portion contains in
mass percent (%9: C 0.01-0.1; Si: 0.1-1; WMn:

0. 5- 23; k: 5-11; and Cr. 17-25. and the bal ance
bei ng"rron and residual inpurities, wherein the
follow ng expressions (1), (2) and (3) are net;

- 0. 81xqr awwelthjomnt rfsiffg: equt valent” O 95xCr
eqU|vaIent 8.1 (1) i i ale +3UMC+O 5xM+30xN
(2) 1@§U$Wﬁﬂ§ﬁﬁd@ﬂ@mﬁ¢ﬂeé 2livher ei n each of

Ni , N&ﬁﬂ ntent (nmass
% of eac conponent epgﬁgﬁ?&?gﬁﬁgﬁﬁéﬁ‘aﬁg t he
st ai nl eswekt pertidmapéningeiadd festazinc-basath allogicoated nt

accor di NgickPsifdebhill said WORIRS ZinéBased Aldy cdabsdstee!
steel -basgd ,wel d netal further conprisés in mass (%:
Mb: 0.5-304ng N 0.05-0.15, wherein each of M and N
repres memﬁ&ﬁfeld paniorOomains ¢ ainse pervene (o)l ement
cont ai ne {)‘B stalinl ess steel - based weld netal. 23
3. The Ié}? » according to claiml, wherein each
ofthe figS4 | amd second zi nc-based al |l oy coated stee
sheet conprises. _a zinc-based all oy coating containing
I n mass MAB $Sth3t he bal ance bei ng zinc and residual

I puriti @§: 5-11; and
Cr: 17-25.
and the balance being iron and residual impurities,
wherein the following expressions (1), (2) and (3) are met;

~0.81xCr equivalent+23.2SNi equivalent=0.95xCr

equivalemt-8.1 (1}
Ni equivalent=Ni+30xC+0.5x M 30x N {2}
Crequivalent~CreMo+1.5xSi 3

wherein each of Ni, C. Mn, N, Cr, Mo and Si represents
content (mass %) of each component element contained
in the stainless steel-based weld metal.

2. The weld joint according to claim 1, wherein the stain-
less steel-based weld metal further comprises in mass (%):
Muo: 0.5-2; and
N: 0.05-0.15,
wherein each of Mo and N represents content (mass %) of
each component element contained in the stainless steel-
based weld metal.
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Al: 2-19; Myg: 1-10; and Si: 0.01-2. 4. The weld joint
according to claim1l, wherein a thickness of each of
the first and second zinc-based all oy coated steel
sheets is 3 mMmmor nore, and a shape of the weld joint
is afillet weld joint. 24

3. The weld joint according to ¢laim 1, wherein each of the
first and second zinc-based alloy coated steel sheet comprises
a zinc-based alloy coating containing in mass (%) with the
balance being zinc and residual impurities:

Al: 2-19;

Myg: 1-10; and

Si: 0.01-2,

4. The weld joint according to claim 1, wherein a thickness
of each of the first and second zinc-based alloy coated steel
sheets is 3 mm or more, and

a shape of the weld joint is a fillet weld joint.
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