EP D145933 Bl Descrl ption This invention relates to al um num based net al
foils and nore.parficularly to. a ductile brazing foil useful for .brazing
metal articles.such as those of al uEBROMAS®33 B num al | oys, an appar at us
for making 5 gh6mkand the use-of such foils for joining together two or = _.
nore netal parts. Brazing is a process of joining netal parts, often of

di ssi mi|ar conprd ivedtion fefated & SluBindMIbaselyiitdl ddiks Yind Mofel fahtRiladiEloal duthie brafiddfon
mel t i ng poi niusdfid e bratihgmetalweticles Such hethnet o blupduinsnd dubBunelloye.dn bompettisdor making
i nter posedsbé’t‘*We@'t‘i’ fi’hes‘heft%'F"%fd F tfer thomcmgﬂhahtvevs@fernm efaTWé"Qasserrbl is

t hen heated Praeest d[SSI n,ﬁ% a& othﬂl)./I ypically, a
rTDF'?enefa FI et[f;gfqrgg ::Eat ?@éﬁjﬂ %fm jjé 3’” I;?Sﬁfﬁét :ﬁtﬁt‘g %her Is mt?aigﬁad

a strong 10 jfeiteHe filis niet. ﬁ'Bdmolenf 16 metdt Feadt §wltl$ﬁ patso bd); X’hakﬂh 6d a strong
wre, or fwi joirftds fordeoendi ng on the alloy conposition and the specific

appl i cati on. THalef mFtP'ePseﬁftee?P@m lg incrfowder. \u@edrfplhfom pamqthm"wporﬂpm and

. and the pr chigpﬁg& ine aT t;:ebg?rﬁtlajsu re aéz:rflsz P ’ﬁgl EWFQ the meta Fnh gﬂsg‘\av o

~dependi ng ong dplngaﬁén ?th‘ ? Frf?lmﬁué :iuét d%ﬂla 55\{?&? tv Mdt@ﬂ!ﬁ

foil formmf of filel AietalMRt e jdHth‘v‘éadﬂﬁlstp @nitiRy Bfki mpRixERaes Wil rinieuRi r di’:d

~anmount 15 of f iRolyenystatiirieddrazing cérinmsitionstbntainiag abdunQIER tp @.20perdehtiby wieighhisngtio hbout 7
compl ex shap@s14\men<=¢nt Ry welalv}mllms) and abay 0.2 ol wqeymvaﬂehghneam\eam ng o éef_%n;gg oesqgs

R R ot gg i i ) wmm e

are used prefsf WithAficréasinb AP to QbouR 1215134 96 I Hak BEUR prdpasdatthat thea Mibya
base core al tonpirace ar 8liweg%tMg fdrefluklBes/futha@Olirafiig3 HoWwevel, aalloyaabathining ighbdilikan aad

of ‘al 'um num @meaummrmmrab*t lyaiifficult ta make infeitiotm wnusathlen bcfdmrwhunn espong

043 wt. 9 Sellpeem "U‘ééi’ éuc'es\nscessqrvsp progyca fgil m%o&qr meta'
ez | AR e B R
content up t&s@-@@é&hsej:# Meren ﬁml io %ﬁm@ﬁﬂpﬂﬁ &l plobedtes! ﬁgﬁctﬁ ifiNgSparticle,
contain up thhréindﬂhrcaﬂéﬂl’d@jc dn(partic ewi'deﬁhﬂﬁut ditorRakini ﬁﬁihﬁ]:@xuﬁhduﬁ‘l/ﬂﬁ andtis mokedypically

cont ai ni ng? hof, hpqrdérm&nmaﬁdzmm fiewittuvnifouwly dispersed siliecnntnadiales 9f lébs tifan Judm are onore

make in f I‘H@! ea?f&clﬁ !: tthe ¢ 'ﬁ'as aYR&‘ bi E@ fe" g tengs oke a
mul tiple rol E&d’ aﬁEf E‘ ot T o 5 sisit ,Ii,.s Tttt
or slabs. Fi Anmﬁum@ rol %naabﬁomrrbem inm.s o; ae\éﬁédycolngwmon
silicon cont entree |0|i|tahﬁ&$nt‘h eé%olﬂ'amigsh%ﬂmcﬁl tﬁaigﬂeawmoﬂblemsmefnauﬁadmmgof
w. % or %ot m: naliyathemdg rewinimun thivkrensd of @Bpréximately 9635vhm|i0.025 ingh)dersichzhéats. The

silicon cont’%ﬁ ‘E_“F'ﬂ‘sh t',‘zi'gé' regylt ingilisen diffusion intg e eqre which limitsthg amayst of fller matal
casting and ¥8 Hoses i idpgrQ'i-] d%éa%ﬁé@'a%rh%@?otr ?Jm? cohﬁJu‘Sbe% ré}ﬁr%gt line

called sili caraniaa,m&ascsh%s ofséo?aﬁidérﬁbl Widt teOthah 7 ma&mp
and i s nore matgicatl the/ sudfacd dfar raoviley cholf b y edef prefiiuezthroggh S)blbﬁethIpo numédoui mbge

di spersed S|nwmwtpmetswtﬂcegftbéchilld@gv ffhﬂﬂm.&_v t[eenm deaasampﬂv @@andeadmeabh erettbam
those with |39 F't"l E‘P‘%’sa"e?"n“t eg 'I"é"‘/bﬁ%f’z ?QdF 34 for
there tends lqg( es a tf %ﬂ?&%ﬁ! a lf#}ﬁlo35 goﬁ, g::razmg
which is an 4 éigclog tﬂ@@%s- r\4f’- 71 kVtﬁeri rel 4 haefor an
e foil n&piommoc%& staWdulmakeaRd probilician Bi0alsrhigah bEAING KdIE T ainnserdim Qdanditiese
al um num al Imysmiel | bonded or cI ad on one or both sides with a bra2| n

alloy of the ¢ r?@ gpaip | ﬁg‘g K : WEI?;V saa'ns *’"’N"‘t"FI 'Iﬁé‘é" n *;;95*;
sheet '”Cw(géagﬁu i &Tdiqs%gfét "ﬁﬁ%aﬁﬁiﬁ I%ﬂge gt foil
Addi ti onal | erni @,; g ,,a,,,s,m@mna,,(uermm ess of approxi nate 025

i nc h) f or suchTisheees.inviitdbnrpedvides udp)diyt doiidifiedhea tfeil, usefil asunme fbbond rtavuhgl a form
sili con di f fand jcempdsitipm partieulariyr suited\for obe §si brpaing Mﬂ%maﬂmsm bradingf mrh¢eeaes rret aI

avai | abl e55f ipit of peyplig aecy ﬁ*mgt thA'""ﬁ"“I’A’L%"“B‘H“gcﬁ g e Sofpdp A

teaches a E@E g m&& ,.fm;x gﬁ%ﬁi’%@i%ﬁg e m af% i
of consi der QartH n(sg&@%sﬁc o RG&dr¥al I rhgditids! 8 chdhdker QKa@ltH%g
nol t en 40 nmaterhgeGiitan dahicie Sidé ik B8€th 1Ianmmmgoymhedchm@mdnyuoﬂsaieauopraeasrsmmeat least

through a, sI‘@TQ@G nozzle located in close proximty to t he surface of the

hi |1 "body. ThEecditien glesiljspn donseages:ihe, et \ghilgthespddit a
: ;gla.l nst Ot K e ﬁalhaén % romo efa%?j?&'" Eéﬂﬁ?gﬂl r%o r@:a ra n?hz?oces es. &t}l% jﬁ:ﬁ?s
R

uidity, amnging Etfe(?rﬂ&ogt R Yhe lordzedDSinOiRéreBy imPfovinl ltlféldilbt fityednt G'bé&hambil phopsrtibod n
f ound t hat  ithe jbist. Ve sicehisfrdctuzel bbtained byaiha rapidnsofidifidatiénl tes geritdin vervt fipefapd utite

times and® Wistridhted elioon patticies. $aid fgitis quitable for besdn brpzing apiicatisns. e%ﬂef'eiv'wflub'sifr'i"azmg
suitable for brazing 45 applications with the nmethod as di sclosed by the
US-A-4 142 571. There is, therefore, a ne&d for an inproved process that
woul d nmeke the production of alum numbrazing foils in comercial
guantities possible. There remains a need in the art for an alum num

e g aI | oy W|th a hi gh Si I i con content and hi gh magnesium conig .




t he JOI nt. The microstructure obtained by the rapid solidification rates
contains very fine and uniforFp @345 983iBdted silicon particles. Said

foil i sysddidedlih Gs BQL ) r 0 goially,in fl 1| ess
o a7 e A e e L A Sy e
subs eqRitbbi nomsssmfgceommrmmrmnmwbesl I8¢ than @oRyudes! red preform shape.

has prefe Prg 'Vaths mu@mw ‘-irta& wn Mgmram@fattablw cputeing 1210 13v0% [SE05}a 2.5The

fofl 9s p%«;e agucg B "f tw e qftth"nﬁsm%['fssﬁ'r#ﬂdc% oxide film of

1] Cknagai o A ] Em:r SR 'Bm*azaﬁncﬁm"‘z S
% My.  MascBssiHinHie? bohriées th protsl rabfrbsm ane(ﬁo t oMo

and up and plysiedl didturbaic®by hé air Bomdarg ll’lﬁeerarrIe Gntﬁ mﬁﬂ Ing stibstraid (Satdl protééidn QEJC'[ i

br azih %"Mﬂe# by¥ shrouding apmaratusovhich serfasithe dualtpetbois,of conpairirgareducing g4s, st es

formn |PETt gas, propmrithe pagelp éﬂ"%%‘ﬁ’ﬁ@gg BXtEgnecys !!"ﬂdtse'm'hﬁ wtgcht hay distirb th?rmeit
movi ng g A s PILSEMATALL
Compr 1 e e Akt B & an Tpper it e g L 2ot ot o

eX C e s iand a as dafplyoﬁeaaﬁldvﬂithdﬁba-ﬁbs iil cﬁEMEt 84 M At th thah an%l Jro r&sta.s.ug
carri edpcmeq! hostre@am whssidsiptted bozkle {1 andIming apaptddac tidosn saidl slibstfatecind dmbvbyhea
shr oudl P%'qunmseﬂatsféﬂhmnh aed M'nqdmm ingatesf proximate rtmsar@oazler aduci ng
gas, %9 31 g g afaber aro di@u ae ajd,c ing a
isi nga U

ext.f @nepm‘e Jrine ,};fntb wa'w%’a%?nﬂgai dﬁfﬂ j b?: %ﬁ% '?s pect

of t hedirety ewd todfine &.ﬁ&pﬁ&ﬁﬁhﬁédﬂ M vidirf) ToF Sald hsbgle aane 'tﬁhu %u oi |
conpos didpaskd betivean shssrabipg rrree@anhwaﬂmmhezfabheoahugrh eplachrast daibdhing said

conpri §? sa t%ﬂ‘@@'!’éaplmmmteaas ddepponi pry islvairipd with Seid sulstra® tarseid aogles suppl y

ggn% Pﬁ{f@'ﬂ ﬂs ﬁg} rendded "M&'FH@PH‘E%W&E%MQ‘WWP@P@FEZ%’%%? Sé%rapl ng

Iydh 8 v
t her evunblhng me&mrg?:ﬂthﬁgrllsf&am hriaCédofifly fhe Qiderblye to sai d nozzl e and
conf | gur dile imprévementomprises enpidyinge ek théametaEoil, a dudifechiusdsiuh brezimy feil thathasthe d
°s' Hen T'déﬁm’meawﬂwp ﬂgﬁ rfr l§tt°f tgmrvgmt;gn ety 3 @#tnlg:ﬂsapfcf'hsmmcme a

t Op Waif m %f tha‘?z?l the g?egg;\tw%erft% %?ﬁﬁgmﬁ eéao mercla r:g;? %6 of
si de Rl gvg}a f sCrapl ng neans, el di ng
means beiThg ﬁm&’ﬂeﬁﬂ onas ase.mcasﬁaa le A4t tlﬁﬁfhflédﬁen Senduhils OPbGAGRATREN beg@s‘aa inthé he
vi ci#i asycagtfforgmiddvantagadusly, the diutnivatn tased geas! foill ol be stgmed indo spopedshpsween
sai d sRP ?ﬁ zenrafesmand sai d nozzle for introducing a replacenent gas
behi nd,, g o ‘zflé( b herpepeneoys. Jutila ik pidhrinYerioreap pejelaced if theiging RO IF PP ed
Wi th Sa' he fort tvittt b mofd i Ofdelsfood Rk tilHeier advafthdis will BEcBYb ABbrdrt when
accop daftaceMst ade® theivBGWing Betaiftd deSaPPEOHEShdhE GE:5MparRing | dPdwihgalint WRIcHOT 25
nmor e net &lg. pisra sidelxyosh s@nomitjustritirgy the meimtiogshipdieivers te subttrmamspﬂgthalmtoal foil
bet weRdycing Q‘I‘Et"&ﬂ ths “PBM‘DPHG'HW“‘&%MF deppsited fopithe mpving chith gy
e g R r e S N

Yucing fqm?e"i' nngs FNET USF dirertsande® CI g atfnosSphere
to at | eaatstdwep eEthv@QneW?iHR&f ﬁ&rhlrtlﬁ; Sde bppasilel th luak sBNnaih Figh R CilGsRralrignge t he

assentrubstratehesraprparcl sdwestieidscamangesrest; enpl oyi ng, as the netal foil, a ductile '

al uNinu Jp"srﬁ'z B gPticali icrograph of g srospzectim ‘ﬁémﬁtaﬁ&ﬁ At 1St e §UT7eW'g?“\MG1

abO\ég C J?:r I SS S ] m I (o ] ] n
o b Spl Nt 61 490 580 8 el b e Db il
brazi ng Figi1 shiam a pditidt chQil’sS&Sﬁhl stél\Fti\Mmﬁéﬁiﬁﬁb thé :han&&uy@kmas& ua{zmtg Irsits Bb¢chel e

I ayer nrweluthre'eflmnlame @bt A n acféqtl, moitepmietab @ of the desized dolnpositian i¢ floesed under
ap P'am@oa# bv afitstlio %ﬂﬁd S%&'P@I 'W optedhesurace @ l"d’eé\sb
eaSI ermea E ed
an a

g &?ﬂmr%sry tfsﬁ‘ad in a%‘ig Qm mft %g{ °§\ﬂ°§ 4 E(f}\ﬁ/ VEATSN as

duct i ligrddu Fofm LHus y, the
al um nunﬁbaa b simplified ere;ﬁam)ee.e&& oM &b dufrdréms:cqus siowisd) e ferehcdio Gigl de
br aze 3ghowf rssleldﬂd&emtu m cﬂmhethhmﬂe@usd thémei unteetubezq toofrovidece

rior to i brazi ng operation. The

i nvé‘htsF’B i (5 t ! & % i

i nvemhg LT gﬁ%‘, gng:%h:g p,zf AR L pecore
appa hd EIEQG%duée H&t Ao R Taigl | ON
and tmndmmﬁawml obakidpEEiuces B gastif erthQtvth]anbiSto&nﬁh n@lﬁeosstpsmal on

i |1 65t r aniaddjtienithasdeert fowsint thelpessense nf thé ecrapgbantd side ehieldsonarjoly,improeesitier t  or
reducing gas inlet, and the nozzle through which netal is deposited on the

moving chill surface; Fig. 2 is a pérspective viewillustrating a nmanner of.

arrangenment of the substrate scraper and the side shields which arrangenment.
provi des a sem -encl osed chanber that directs and confines the inert or 45

redUC|ng gas in the vicinity of the nozzle openlng Flg 3is a perspectlv

1 R S e




i ntrbduced by a gas supply neans through a gas inlet tube 8. Figs. 2 and 3
are sinplified perspective views fromtwo different angl es showing, with
reference to Fi g 3 how si de shi el dspla msaggsegﬂ n conj unction with the
scraper 19 a wn o?h gl et tubeo he em -encl osed chanber
aroga the it L e ﬂ:mv'gfm? e e zﬁe %ff‘l;%ﬁ'rmm#"
'S carbon MORMA NG Sk L Trialht sfgﬁ.ae GReicalisoN
can be used. ef?éhﬁreﬁd;‘i&ﬂﬁ@@&p&fm té&ioﬁﬁg |t'5mhba’i{'IaVérankHth@&foré}&Bﬁlin@hIiﬂ/ptés%th-earea
oxygen pr e&ebshirgribwhich islilednityzthé protectivergesl Withoditide Giglds, Thwever. extemsous adhdomgents
t he oxygen aQ’d‘ieTaéﬁélbé"Pmﬁ""aQF tragg asgemly pan %&gbewéompz@#tédmwoaw@ \Um&@ g

e. a formed pon-
a gas of V%w@%%ne? othr n:’gybgmm ar It %bgrg?oﬁndﬁhﬁgév@vegr that whe suf Filllluelds
addition it epr& ctl v@ﬂﬁfer% Eniform and
shi el ds maw k&ﬁll;.ytemrahambe&r& e4cast reEaBlyO Bl effect i veness of the cO
flame. W thout Thépresise dipersions brel (6datidresfaise st::apubgl nnardoyassmupﬁranu sifielditiempans ateanot
only, wt h tﬁ@cq*@ym luasbmfounﬁ thal seiverpl gemergl gpneents si'pulam adhered to. Theiserapipeimeant.|gas
of hol es, ‘.E‘g el m 3%“”@ o oL g .,'.‘m.'fi'§ ;ﬁfﬁi Pt
bur ns UpStfg etﬁgb inl &??mé édmm 19&&? Jzil';B%heéc hm % foned as
ef f ect i venesgosdhs fspRackical t8 RRgas ilef @B@Mleﬁﬁmi 8t tRd frote NS G MYws AMoRhe 1R Pressure area
t heref ore, chebintiitagd sot kie\ampiessmtmdspheare.dhe Sdexbleida shdutd bekticatéd soghdt thley @dendfrotnhise
protective cRgspentd a paintroughly @ tastipehesipast th%)w@eﬂot mwamomsd lmfﬂdhemhf puch that they

gener at ed ya"f sen‘B\?F Q‘Gﬁ ith the-subst idg pfdhe aqgzle or
Fhat 1t “adb S e e el
t hese condi tth@ﬂ&zle vfhic imizes Al effle&t J?Qh iﬂérfrs QEIVU l3bd, QE own ihFigs. 2 and 3.

parti cul ar, on&hddllofandatt atdobdiraito ekARnticnde taﬁudlveouotfreegbdoas whith coblt a bstein excess

fouhd/ howevai0*G/4eaThistreoressi pd@usdmredtejsl amteblmbe dsel ay bca@ng fofl ért the ps-gest dondition with

bfa Eﬂ"&%?H"s’é s"t°ﬁ sluminup praping 19l pradyced
consi st ent chd %ﬁ"f ““mfod%sg 9“'“?% WPt BEMEREIS B it o
| ocation of 1 ¢he3f?>ﬂ@vnhd19xa as%msu MerdD Gréikiet] ,qbregornaae%na&aam:g of the

critical, buhventionhare Bseeiic eahmqhets hahdienée malerifle Bt Rbortsd daties fathd liklistoate the
adhered t & lﬁ'\hetl@carrapxeu@lmams shogliisnag ibp phnystraertiass imitihgl the Gequeraf ithenigveption. he
¢tasting app us, that . is, the de Shl el ds, scraper blade, and gas inlet

{ube shoul a0 Lo O L

ocat ed wsa hbtﬁteatd;ﬁodhcé mia&ﬁsp ds bhﬁtvﬂséi abodt 900 MGmmQha PER0 merhiaLRilsboheare 2.5 cm wide
bosi ti oned asdorhllvgemasbqus?-pmai iumehick.o t he gas | nI et tube to ensure that

{he prot ec% '\§/ "\‘;11‘:&2 ppﬁtéwéaﬁm"e 3'3 ~ ﬁ%"?&%’ el %‘ 'aﬂ'a" yﬁ?ﬁf @
hnbi ent  at Ei'? frded &q_‘ \gg’
rom the «Cr@d&bi Bi‘% u P r¥ck mEJ‘ﬁo tS\'tread
shields s hlehlvhdn (1)) cai:k acc dghtistéius madiatThé k}ﬁaneauhe béHdGSdiustt& bre |dnctmatraoibbon
W th the subst Aastewasctabieliyallays of ks ib@htiavwitiihightshieon rootents ardichepéfore v liquikips #rd
or 20 nozzl eolidyp tamperaturestane high magresiumiroptentawhich is desirakle in(figyiens prazing priogpssns have
such t hat npeen fa e g  failp that o berosily Gerdiad s farmed exiranarPrelerme: asiinplieater|iog ths
and— he under si émg'"ﬁ%e AERD e support forma sem -encl osed chanber around
the nozzle slot which maxi m zes the effect of the inert or protective gas,
as shown in Figs. 2 and 3. The alloys cast according to this invention are
rapidly sglidified ribbons which cool at a rate in excess of [err]. This
process produces material suitable for use as brazing foil in the as-cast
condition with 25 | ower oxygen content and a smaller silicon particle size
than is possible in alum num brazing foils produced by other techniques and
Is suitable for alloy conpositions which are highly desirable for brazing
but that &annot be nade into foils by ot her techni ques. The foll ow ng
exanpl es are presented in order to provide a nore conpl ete understandi ng of
“the invention. The specific techniques, conditions, materials and reported
data set forth to illustrate the 30 invention are exenplary and shoul d not
be constréfed as |imting the scope of the invention. Exanples 1-9 and
Conpar ati ve Exanpl e Ri bbons were cast in accordance with the procedure
descri bed above by using an over pressure of argon to force nolten al um num
all oy through slotted nozzle onto a water cool ed copper alloy wheel 35
rotated te produce surface speeds of between about 900 mMm n and 1500
mmn. Ribbons are 2.5 cmw de and vary from about 25 to 85 [err] thick
The nom nal conpositions of the alloys based on the charge wei ght added to
the nelt are summarized in Table 1. The |iquidus and solidus tenperatures
«avere determned by differential thermal analysis and are listed in Table 1.
e 0 sinple neasure of ductility, sanples of - the ribbon were Qo o

rad| us as determ ned

L 1 -1 o a —— I I M [T Y b 1. o N P - M



EP (145933 Bl TABLE 1' Conposition, solidus and |iquidus tenperatures, and

i ni-mum bend radi us of as-cast Zp Gmﬁ%rypbons - Solidus Li qui dus
5 o AIon corrp05|t|on LF1 t enperature y

E [egfji ? t LH’omposmon, ?r%mfs'ard 1‘3 qul%l(Js Haanarawées(a&ﬂin Tmum%end rggusd)WS caitd.’ Sd:m wnsﬁnlﬁ)ons

- : 552 606 0. 134iik0s 2 iquidus 88.5 11.0
1.5 5 - Alloyp 4&inposition (wt. %) 600  temperature O.téthpesature MinidfunDbend
11.0 1.Byample 3 ADCu Si M&03 Others 590 (°C) 0. O8radius (cm)
86.0 1270 Z- - 548 605 008 15
5 850 1784 9oy 20— 55544 606  gpg 011

0. 16 6y 286. 9685 12.4Q0 L6 0.04-Bi g9 551400 0691

0.10 20 7 85. 97 13.0 - - 547

600 3 0.0458 11.0 85.1%0 1300 2. 603 1 - BBOE. 0.6814

600 4 0. 16 % 85.0 13.0 2.0 - 548

602 0. 5 odff. B4&° 90.0” 9.8% 0.5 85 .

559 5 617 86.0 120 O0.4bt (Commercial g4 oy 4004y5eSone of Hbe ri bbon

sanpl es were cut, nounted, polished and etched using standard

met af | ograpte c 30 86.eehn|1q.nes fiar exaws-Bati on 81 t he m ceaist ruct ur@ity
optlcal m croscopy. Fig. 4 is a nicrograph of _a representatlve sanpl e
havind®the donposi®ffbn 83%wt. A, I3 wt. % ¥ and 2 w% 9% My n&
structure i of aggry fhpe scaje ty,mé:al of gfese all Oﬁ‘o sol | d|f at
greater than [err]. The silicon particle size Is so sma that i ndl vi dual

si |y con partd cl es 8sannotis.be dizgk i ngui-shed at saggni fi catemans assoct.ated with
opt Ne#F i croscopy. Transmission el ectron mcroscopy exami nation showed the
silicon @Mk Ees®B be PBss than 350.002 [e?¥]. For c®parati ve®Purposes
~a sanpl e of a commrer déammerciahvalipy 4804 al uni num brazing foil designated as

al | oy 4004 sy of hat:BbeH aehpfes Wedtcut, Hohtedd PBlisedPandltetché® I¥ihg \Wtahdlard Rtalicirabhe €
bei ng A\ teckrdques égp Bxardinationtdl ehesmicRstradnne by optigl micrdsopy. Fiy.C 3GF @afogbiph @f @r 0Ss
section beesﬁhmﬂvsanwleéia\"m themmsmsn 8o wti 9(9 ﬂbé&m%t&mﬂ 2pit & MaotThe staxcture indfag

foil re J 5% efde%ss siﬂ"d‘ffﬂ }‘Pj? R "'E‘?"g?&t"g'tEﬁ'F%‘%z ﬁ‘f‘a"
t- | n 1ca SQCI (
g?raiog;toao rr ' '° Za éonﬁ’%ratlv fiﬂ? hg OX|“§L

filmthick rfesammﬁratnwﬁoswaaﬁﬁlelosa acfmrbéreiamrasaaate ammuﬁniuramgamnbeaf;named as
comer ci aloy W\Pad ceriidining &5 th SdMU@di wii %erMe witly the tbalenra Ibeing Ahwabspregared in the

TR Eg AT e R

Chem cal y5| s ese tec niques are comonly used for
surface mmbl,esne and he aﬁcESbmmdittvegsasn,sput tering being destructive whereas
-ESCA gi ves Them@ef@tl thickngsy ef twro of the fdiignf s\ventlsmanm@mmermlv aviﬂeb'ﬂtqm nal

0y £0 Hronvantiona) met %sd@s F?‘?’m' pV 50
TABLE 2 aﬁﬁ' '@b‘ E'g*ﬂ:{t%f “‘*éeﬂ%f"?) aaﬁﬁ’?ﬁf’%ﬂt@ﬁ '“é3§ %

SCAdeﬁ iV lie estructively, in depth composition mformatlon The rQValloy
corrp05| t ¢omripogitidns %hd the ostidei mkummme&(mpilsﬂd in Tabl

[err] _10 87.5 11.0 0. 0075 60

11 % 85.0 13 c% TABLEZ . Ex. 90. 0

9.5 0.5 0. oEFne ‘F’E‘r 1"°’é§¥%§°"'%} @% % EP 0145 933 Bl
Exanpl e 12 and Cormarat|ve Ex SRS atH %Deci nmens were prepared

according to AW C 3.2 "Standard Met hod for EvaI uat bhidk filme Strength of
Brazeff Joi nts". Al umi num sheet Aljog aompositioal (wy %lesi gnatidkasas 1100), 3. 175 mm
(0.125") thick was uskxample the Aase m$ial . Hﬂmbons of(uske| ect ed conpositions
havi ng di nensi ons—of aog *De%r a5 e T c§< bout 25.4 mm
(1") wide were used as tThe f|| met 91° Bra d join VRere of the | ap type
wi th baap dinension carqhully cgggrol lg@ to 6285 nm (eezh’ ). Prior to

brazing, the alum num netal was cleaned in the
Comp. Ex. 90.0 9.5 0.5 0.015

{Commercial alloy 4004)




fol | owi pg nanner: degreased in acetone, chemcally etched for 45-60 seconds
I n 10%[err] HF sol uti on fol |l owed by r|nS|ng i n water and al cohol and then

drying in air.. However, theflller Fpt 4§ 4S@q as-cast W t hout any
t reat+rent-. - Lap ] oi nts cont ai nin cted braz- ng ri bbons of theinvention - ---

were then 10F ol & ‘By" E’é af'lgl?bons srde b de todcover the ent|re

| ength of t hgtré éafﬂd esgg \ ﬁ\gn ? czfrz{meﬂg%} atloaﬁslir (lﬁr g%eg@ t rI:kgvzgz
brazi ng tenpe;ea SA\E baoB o RIBLOS Bf STl Hivira rrmg.aﬁeovaog 9.% o
i denti cal § oantt sbowease riwh @ PRWitid wefd Wigd mae [t imbetd!. har d fofHIERE®S loa Qlpe m lap
In this cased'n@nmeﬂﬂl cintrolledd6-35 rive (250 PRxioed brdzinh,ahx aldnhinuBi mbﬁmzaslclegneti Wethe
oxi de | ayer 3R poetpp e's@?@lcélv QbR‘I’ fq't mr@s smM%t HﬁﬂaHQhHF
t he ot her ha &1‘9 Vﬁg:"fs

‘eb‘l‘“ W?sr
: t
oy D1 AT e m%vz:mrré f; st
observed (Ta&]érﬁbea)and medted toStheTbrdzing térhgersRilt insiié Ny dc&lﬂn fuh

t he brazing foiffr, compazimgmtpesqseaeatmar;emsmérermeﬁmlusmb 1anm|perrck bcﬁﬁné}éualhnw&d In

joints havi r%saw:@  Efapes ‘é’E&fME lg';ﬁwﬁ é'P'rb tth farteemq\'y'tgeltb queﬁagtf@nehe Wbtt:; foil by
brazi ng pv not fequire
[err] 20 T AB gﬁi rF a?ﬁte\z emggsrzest ge. att%';péln gﬁrae ﬁﬁve q‘%lprg o[| B 8%

of t.he brazed JT (0] dﬁrﬁao&lﬁt&ﬁf the brazing/ I, Sirazﬁtg Zemperature and mechanical properﬂ% bi#azed joints
conposi ti On o gfh@ve%p of 12.7 mm (85" evedjétld in Tabie S tAll ®ragihiwas done iraGacudin JEZ. €Pa
>< 4

Al Torr)\fgy 2 mins at 689°C. MPa (ksi) ( MPa) failure
12 - é"e. 96 12.0 1.0 OTRdie 3 45 (6. 48) 90 (12.96)
Base metal 30 Ccnup'rpoﬂ(qn, bra8ifg Gemperature ancﬂm’échamcal poperties of the brazed joints 44
(6. 32) 87 126%)

Appar atus for fabricating, a son t|ltl ls. e foil 3@ osedTB'ts""E a of
denst’ty, feadikapmgixi di Zg f%¥ % §§sed g’}l | oy B3 i S nHyma! ot t &2 2
nozzle (21),—a PN ng-chill Quhqtratp (1. 14 23) an gas qunnl\/ means (8

11, 20), charactzri zed6i98 t hat2.0t her erL.ar e poom dechSS(&uapl NQO 265 (Easeli?etal
19) located “{‘)’stream of said slotted nozzle (21) and bei ng adapted to ride
on said swbstPIPeBx1, 94 23) %8nd rdove the gasdBdé34o b ln‘ﬂ?éf“y | B3ggmetal
associ ated therewi th, and (13, 18) located proxinmate to
said nozzl e -and r‘nnfigllrp 'rn %ﬁi‘r‘a&ggv-?%§ encl osed chamher around said
nozzl e (21) cpiifs sai d substrate (1, 14, 23) sa| d chanber having a bottom
pal | corrpmsr n sa;rd s rate a to 0 psrsng sai d nozzle sid “ble
pal | s conpri, 5t:o g}er g é;ﬁ;qum%%ﬂ :% 3 eqa&ggstra ef éﬁa s@a}?gpply
sai d scrapi mamans,zorsar ci%i InBKndFE #0 rovied Sbra .ﬁé’a o158l m of
confine a r eqd sicwsdniokzle)@an and bé.h@adébeutu t.qe ol safiictiubstrafe4 7| 1& 23&5}@ rtnhate thd\gasédus
pas supply hv;ta!derv aﬂrgr dbdocR@y terevithi schiellingatesne13,518] deagetipapdmae wesaidnotzle, and
12, 19) and c¥% P'He vmi'l a peynyi-e ';?'Qﬁed F*rﬂftbsdﬂes%‘i atirr'ezzt:é 1’%@%?(:!1#&“*’ Seo(b-%’mi?ﬂsa'd
pal o nozzl ecL B S DR T R S A P S R R
substrate tmear! mB tﬁve to2d|re@t J:nf'ﬁ a fépla A&Yg&@r’nﬁha\/i@rh fQQHg f nh@ha

wei ght  peg C gastsufply mehrmstaonazmeteghbosrwbaaaén 3 scrifing Medhs Vo 12) Y) aifeaaiokzieh) fdrlp
to \\0/2 wel mroq!mmeehetremiceafentlgeabtthlrtylrseldeioelmtthas eéletﬁbtacbrﬁenmastnlds aQyrapd i carried
consi sting t‘.’!f"‘ "’ " s"’SP to sgid nogz ercent of at

ntai 4
east one oLiAIAE ARLE: etgrrttc gr%tt% L R g@ i e
incidental BREF,ILL s@&, mlp@rcE atfréaﬁ oﬂtl@rrtﬁ&%re%h nIe

size is | eSSelrid'mnm&urﬁ aTd’rﬂlcldibfaEihﬁerdre ysmqamneéu:mgnaahcr&btagoémcs.apsiluaﬂ 2016 Ie’iE than

rate of at lela'szté{'merY qugnchihgf melt € said dilaycpt taoratel ofi atnle@st WC/dec Oi |
cont ai ni ng &2 fojl gc p claigy é‘l‘t‘!f°$|°|""“0"'591 032 e%l%ﬁ?“‘dﬁgpéﬁﬂ5w9’ﬁﬁﬁ°%
to 0.05 wei ght ég,;% o ?c,aTr@eé%g;ﬁgﬁa o G EERE hd sr. 55 .
A foil aéﬁordlsng t8iDacebraing e claif@2, Baibi bil h ﬁrb%&hé%&d daRging>frorf ab&lit 125 AMCB186 NG,
to claim2, sai df&rmchorbiag/tmgaum 2, bdid kil vading a8@fadg okidefiTmadd Aitknedd Idse thah 0100 00
[err] 6. A foi’l Usecf 8falli aneprding to|cae nf tRe claipns @ td Gfar jdinind tagetizer twar dramnze tma'dvrtswm
of thi cknesﬁ‘ef ging sarLinil by £ Jéfe a' parts tq fe Eﬂ‘ai&e"‘!%w Fa"afE'élt‘ﬁ”tTFﬁ efting EfP% ‘?go I‘“P
cl ai ms 260 ol BRI, e,gf;,:,g SAHORTRETFCT bl PP R AHes e BefvaeRperse O e B A
said foil between t netal parts to form an asserrbly, said foil having a
mel ti ng poi ﬁ‘t‘“!‘ﬁgef“f'ﬁan 60 that of any of the parts, heating the assenbly
i n vacuum t 0 atvdrReheng tzikeHdiRéifuhg) GinbreAlBHRnRdntisretden INalifolle bustdibr a8t buiderbdien
assenbl y ss Rapieningasipiiurcinembasis/oit miedligen Bighteumit ¢ieer Scilitddiseg2Y) ginem sich bewegenden
zusamenhdngenden Metal | folie aus einer |eicht oxidierbaren 65 Legierung
auf Alum niunbasis mt niedriger Dichte mt einer Schlitzduse (21X, einem
si ch bewegenden 7 EP 0145 933 Bl Exanple 12 and Corrparatlve Exanpl e Lap
'.hear test specinens were prepared according to AWs5 C 3.2 "St andard Lt
R EvaI uating the Strength of Br azed Joints". A um num Shoi -

o VAV B

’.vrng drnen5|ons of aoout 25 [err] to 85

o " .




di rrension carefully controlled to 6.35 nm (0.25"). Prior to brazing, the

al um num netal was cleaned in the foll owi ng manner: degreased in acetone,
chem cal ly etched for 45-60 secondﬁg rbd%‘g?/rﬂﬁé% HF sol ution foll owed by
rinsing in water and al cohol and tfen However, the filler .
metal was Usealplasi2cag tConiphlatue Examplet r eat ment. Lap joints cont ai ni ng

sel ect ed br az i—?@hparb@omcmknsme prepared dcooTding AW S € 3.2 1'StascaseMihadifobSvaluatigige
ri bbons si d& ezef!dote éf'-'”t' #eet (penmerpj tweslﬁhaﬁlﬂeﬁloam 78ime (0.8 ttickwas

tal 2
wer e therg Cjn@'zg Zgﬁ‘b:‘rﬁ' dbioﬁgpf'ﬂg me%ﬁﬁ razed oints were g#é I-"v Ll e
f urnace. Fcu*m&samﬁasramuw&nwree%@@s rhifl 981357\ CBHor LWl Lifs mRLﬁaﬁﬁthi Jid;mgf
pm t hi ck cdolfosvirg mbnnéOQidgreasel in hdetdnB] che®Sig éiarebrfﬁ-zﬁd-eb @éddhdsCiaUb a 5+1% HF
pr epar ed vmsph'tmfolﬂqwegtbvr'mnw et 4nd afyrial end theredryihg mrairt Hogvelerane filpr fnetal wdsyused
severe picKE emle “3 feghsiel il Le ol cankAining: s9t8 reﬁaﬁténs Febaps afzt:mgwmah grecsfthen
S wer
(he e S A M B o e e A S o
enphasi zes th&:r'cﬂiﬁ@é’rﬁtﬁr@%@rp es daloitsQudr Ere e lisi rﬁ%@ﬁ%%ﬂck(q-gﬁm rfmd?)xodﬂou In
foils of thigs@sesebrazed pimbuldBe pFE edl@iiﬁ&ﬁﬁlrﬁﬂr@rﬁ&| thé B8ddIEyaE rovg theDrdzing foil by

brazi ng t elprerenickling inpeid spiutinarinabe otherdipmt the brszind foliy af redrgsentiriventioa did gt @fuire
overlap 6f ghi‘Q",’;P' &6*“5“78 %ﬁ*@awegﬁ'@dwmanabvféh%th'nmﬂdeﬂﬁva»zqmgvmgamﬁen foils of
Vacuum Of e7%‘l TeGE'i sit as Lﬁﬁé ifa;r?d’ {OPI ragrng_ga era§ re an %Et{ mca% pro, fﬁﬁ(ﬁ%{%&nts

Conposi t i ORavisy Bl LR AL B EFard iHeledR B5.Gah brﬂk?%g ortesin Plac
joints Shemxm'5 Torr) T@rsinine a2'%30°C. | oy conposition (wel ght

0/(); ' # strength strength Aag of Exanpl e Al Si
Bl ComWs@tloﬁkﬁa)mg tempefamaaland mechamcal]c ﬁbée’&fe@ o*zhe brazed 1&%96

12 O (= Base net al
r@ﬁ 90 0 - Shear 44 ( 6TepSide 87
(12-84) 25 Bélse t al BP%‘P" 69‘ %@84) d th3s ls"ﬂg!far at udrep of
fabricating_a-c8 t| nué\ls met foil %om:)os d of densi¥8?! r eadifdilyre

oxi di zabl e al u@ num kased al1h@y COMg i Si ngog Sl o (gqs)nozzgoe”ggél,) Bhsl ek 0
chill substrate (1, 14,23) and a gas supply nmeans (8, 11, 20),

char act epi z€emp-rixt ha19°ﬂhere 88e pr @A ded serapi ndf 682Ans (&, (12.64) 1%Basé oes ed
upstream of said slotted ozzle (%Iflié Q bei ng adapted to ride on said
substrate (1, 14. 23} and“Y¥REya"3 4§ eous 40 boundary | ayer associ at ed
therevmth,c|and shi el ding neans (13, 18) |ocated proxinmate to said nozzle
and confi gliifed to forma seni-encl osed chamber around said nozzle (21) and
sai d subst rat‘e""lg1 r3“134f°" E’B%Cat'%P GOfﬁha%eT'etﬁévll eRINRPsesheft plawyehsityc teagilyi oxjdizgble

ing, chill.suhstr i, 1
sai d SUbSt ns {8, ) ‘\% eriz %gﬂare ovu gzrgg?h r$1s1eaan§(?€€i{2L g) E{z@ gealgg
plurality sa 0108 nodle %n“a! oty b§t¥3i’9(1 S &Sal
sai d shu,@luhunqprvraw&séa,amg mpwaat aﬁaesntew"ﬁnﬁaat; (13N'1B) @Rktbd qu&afe&@kﬂ@ﬁ@l@tand
gas in t hecopfigired tbyorofa seaii-enatased brarnband'omrtuaaaldtr‘mezmangme said pphisyratedtang, 268 said
11, 20) ar¥agpe E@s'e@a@emme'ﬁ" s%rmm"sgvs rsg trﬁ@aﬁso wa" cmpnm) swhepzéauseﬂe walls

nozzl e (21:3.? Tgi ,Lp P‘W@’g‘f :Eﬁﬁcli gsehme %%e ac%ng‘?u:) ; in t e ;gtg?' o0zzl é‘r“a(réuy'I ]g

sal d 1 epl Aadbi 55 8] 1550 913 0P rraarhel7 AU D8] JrA sl ks 16
nozzl e. mt.%cﬁ&iyé trﬁfr:merabdt@ys séhmdadaiama@neaéaahat sdi régﬂh:%‘edughzh%es RR @6&@%1 é’é

up o 3 V\Elv'ghial eqbsumet id ngezieo 4 wei ght percent Cu, up to 2 V\Blhg’lt

percent of ahtp em H@Voé ﬁf}é@‘l‘é?:t"e W?%‘Wi'ﬁ@t? %@{z ‘Gﬁ%’?fﬁﬁc Mg, ug 69?4
Bi, P, Sr ’BI E E&Sc ?‘Na&éi Q:g rc nt trgfug ?’g farté Iei'n% (ith;jz‘ﬁgn@i
the rar® aRln Iuﬂlm%ca llpl ?dté}ledﬁhu{ﬂfﬂ@me@é& stliétn! pfdfRidle Bize is less than

i mpuriti.es, urﬁrmaaeuewlqzzembmng d ot bﬂd aN®f #QLratd bi RQBesPIOStorset.e Si ze is | ess
than 1 [err] °o°ofp&a¢¢edld9yo qmemm-m il gontaihing Mtoslamrgat pementedi, 06 to tSeveight peircent
| east [er r'1'9 th waig 'or‘m 'e?salom thgaq'qa"em Bi"asdritrai ning 12 to 13

in o1l i
el ght per Cegt l| ac org gé: 2 £ pbaér:g @gﬁ% 9 HB rtot% %o%zé"ﬁrh t100
percent of ag, A 7 Secording chlat| Q @mﬁ Ha¥in kide im éf fek es@l%EsOth 6'61
claim 2, said Useiof a oaiabgrdiictbiohe of the cléimiQitb swqmmdg tgethér twb at Aok, maatipdrts w |
havi ng a thﬁrekavrwsldrqugMpgn fhe oreta baststto REM preass¢mibly saloenlre\nmqa rGeltinig Hoit |ess than
accor di wg ! 3q°ffﬁ“ Pﬁﬁ"?pa’?a'feﬁ"’fgo‘f‘? as§eObin i vAciTY P E8ash {e sitin remRsfatrh Pike el and
| ess than e?ﬂ"?I Use of a foil according to one of the clainms 2 to 6
for joini rfgtqnagsnrhme two or nore netal parts by interposing said foil

between the b HePsediBRILAL ASHGHINYngeR@intvlQirliicnAY eM8r BichExidieRhren
point | gssge |£§; °ﬁk5£ﬁ luﬂe sats%’mfedﬁ@# Dlibﬂfethrﬁltgeih&%dhf{%tfslbﬂ‘lﬁ-gﬁlaﬂtﬁicy bewegdéaddalm

to at Ieast’Lﬂiﬂt_'ﬂg’ﬂDﬁ—Vature of the foil and cooling the assenbly.
Pat ent anspr uc e 1. Vorrichtung zur Herst;el | ung ei ner zusammenhi ngenden

Metal [ folie oxi di erbaren 65 Legi erung auf Al um ni unbasis
mt niedrig ill ‘mm“ler Schlitzduse (21), einemsich bevvegenden, /o
Su

EP 0145 933 sty at (1, 14, 23) und ei ner Gaszuf uhr
daddf frcdh - L




5 s@ gestaltet sind, dal 3, sie eine hal bgeschl ossene. Kanmer um di e DGCse (21)

und das Substrat (1, 14, 23) herum bilden, vorgesehen sind, wobei die

Karmer ei ne das Substrat unf asmdﬁﬁgcb:mvagﬁ ei ne die DOse unfassende
V\and rhere Seltenabschl rrru en umc assende Sei t enwande und e e die

Schabeel e SperukiEingchiung 1 d?oé E'hlgF'FFéP‘i‘?l‘P gen
so af buldd'acs% %ﬁs &k By E af&&'f’;ﬁmu ", hfggl é]%? a0 ol 'ﬂ‘wﬁﬁé”

begr enzm?enzsm 1@ at&rldhﬂm@&‘bi’dﬂ frriBinAdh BN &t (H smm&ne & a?v&é Edhdden
Schabeeiso gestaitetsirgie dal( sig eidehalligéychiosmaingl kamméaen {i2 D):sez(m) uEﬂl nisCSubstmndm; 23)

Er sat zg es‘ Wm wrgwenmgﬂm die Kammaﬂ'wy\s Sukstretyefessende Badenwanb sine die zu
der DO G UL e ﬁf&ﬁ“ﬁg&ﬁm@w L
Leg' er Uﬁgatz ortée enze u§da dte. fuh(smm

&, _
fWdsch Senﬁdh&e nrﬁﬂanéK)mﬂﬁlﬂme Q6r D&V 207 ERIRHArR e SElSa §es é’ntbpﬁé? Bi,
P Sr Diise d8aart, 448 dda Etsareha€auf demsSubstra? 2 GianDase rhitgethn |ug$gemgeremni%ang§endnet

Sel teneP!"ErdeI enente und als Rest Al um ni um und gel e entI I che

T e e

Schel zgnkkh! dde Pgiakéﬂ&eﬁhﬁet,&ial%fe %Mﬁt& ﬁé roke Ie ﬂélmhﬁﬂ& u]a
er hal t eAbsabrecken eider Sclirhélf2 deaCdgieAng piitidner Eescmibaigkeﬁilven warligstend 20%0/sec érBaI@GW %

Si, O, 5Wb'lds 2 5 Gew J% und bis zu 0,05 ,2 Gew. -% weni gstens ei nes der

El errentg Y"°be/!1d'e le 1 bj déﬁe%?cn’éﬁh 8@!‘?’525%&”%"@ Bis7ui005
dukt-i’f %‘1'4 F e"' gf’fs e"ga aﬁg'eﬁ ‘% tﬁyzddu&ﬁfﬁ%ﬁt die Folie eine Dicke i mBereich
von etwa %5&9’@ éhSA 18] igHei QJudeeonEléth BRFLTR VA Bewd: 25VHRD B 160 Emfral. 1 ©

ei nen Qbersf Folie haihwﬁs;dﬁdhlztmeuenaié Féle@lfan QBérilataéioxiatilth dheDickergehider ali6.01 um 7.
Verwend ei ner FoI e} nach ei nem der Anspruche 2 bis 6 zur Verbi ndung

@ pin %’EP'PE"‘ ﬁF't@TslﬁHve?r ?ﬂtﬁ e Yerbiur ol %ﬁqﬁ Brerer o |
e lubd e

A “’“%
_E:Mn:(r:lhe °a %&%’Qf ‘%&dﬁ%&'ﬂgw s@cﬁs%f?eg’éﬁg Eaiume%' &ﬁ%@’&‘mguﬁmdnung

i m Vakuum auf weni gstens di e Schnei zterrperatur der Folie und Ab | en der
Anor@uﬂﬂyenmﬂﬁsvendl cations 1. Dispositif pour la fabrication d un

cl i nquant fa osm ue contl nu cqnst i tu6 d un all |ﬁtﬂe cA ba ase

(o 1 dainr T ﬁm Aol i
substr ader i s m tatl (8511 ﬁm cﬁ'@&&

gaz 8, unlrhoyed grdiﬁée’s\ml% e ummﬁuwﬁ basdfehdue (35 et aaenrrata/ﬁrueﬁﬁcegeatla age

(7, 12, sumﬁyat Qi 14.23) @ enievepla coudbe lisitelgapesd agsvdided (eml-):l @ un tlewshida frosectiom (18618) acer
sur le j‘iﬁe uf:&lmt'r e '3%592%?0'@9“'8 fe @9@?’9 Fé?"@@fd@ﬁ ehambrﬁ SE;@' H'Z%@S'@;'é!?néwp rs e A
cel ui - ér% ?F aénﬁ'laan ﬁ ag; aripmﬁ’ escb l‘ﬁ Ié; g? s | érfé1 3«%(1’“56
et can ooty rmaarﬁg b SRrATB 61 GOl pbur GRigbribs DUSE
(21) etcodﬁhesub@& aa;te cerﬂeat dhds le vb.ansdaaahrbesd;arépaéduammdyaed Plinfiebtatibiéraja eur e
conpr eném, 20 esuiimbseain;re lmnmoyeardeigratagel7i 1N et npse (2A)dfin| dintindeiee ledde dpar oi s
| at 6r al"@%Pla feéwbawérem%'a #u#et RO ENe oF' 98T Heyieplaggreanpsedépiace fyE lepgbsirat ¢jsoit

arf ' & eacEwn Jua n e co tenanﬁvgoﬂo aalgi enp ldgryé/ § n dE 9;60 I’ié 3

en\ OBUEarioils i oL %ae oo bicl Gbu Hgmgérzelgﬁe Q| it r&%‘ Wyl ve@; 21 nage i
de Ta Biae Sc,at. Neet chejusuua docenpaydia’ad naimsnr&nae%telemameaesgamr es, (blesteldignt @&t

di sposeabrmm'sn Ieele técacgdentielias) garadt¢risé 2n cd Qye (et didnztrs msayerf Bds) pagticiiles de

ding rc?d'ﬁﬁ“ sy éfgeaz Ué!“P@W%b’éﬁ%ﬁ'ﬁ“ﬁ‘ﬂ‘”%"?FE?séfQﬂ'éuqd&'B‘lﬁﬁe ﬁmmdw%dee gaz

de rerrd“%‘% ﬁﬁal%\% Feaiph 2 FerSiS} ook 1 SP1ohe BUIGTLOG, At SR -
jusqu’ old@ ua 0,0 pua dablm ded8 Gfenfertg @ﬁ@ enhviron 10 a 13%

en pOI d&lﬁhuant k&ﬂﬂa&e&%ﬂ&ﬂnoﬁ@l C&Schd@JaMJetalthtﬁlﬁtleA K) 4% en poi ds de- Cu, \

j usqu' a 05 mcwnntpelpmlb rdfeamcanm msctmuemdmmne@hmsssurCdtamselegregﬁnmqnéfmmnst itud |
de BF gJ ng A 2% en 8‘(?)%' 41 ins | un des
6l enentu,c,ea ;;ssmﬁ,gg’ Jg zgé'oz:;;g 28 ol fecon e Bl e PEUHR AL ec
acci dent ef| isatoR dam! £4bnCi&inklUBs leRerfdicBiBRE 1262 BRYE 2GRS erdarhbib GldL8u de |
Si i ci prasiesds parﬂésﬁﬁétauuueapéhrpﬁb&btoelu cip@tant &ftreGéshadiseidailiqué’s afiraderferaeeud ondue -
de lé0alepsemple, b dlinauacteayento® Reing de 8Qioniférisurl DEHEIds I'ur@, deCipprtiep, aartchadfagmde .
revendi, E’?ﬂ’ﬁ"g‘ﬁ spus yige @) %tm@ﬁt'a srreetanie fosion dwelinganh St @Y gROIGSSemgRt €8 5 g
2,5% en°BST8E de My et jusqu' A 0,05% en poids d au moins |'un des 616nents

Bi et Sr. 4. di nquant selon |la revendication 2, |e clinquant 6tant

ductasl e. 5. Cinquant selon |la revendication 2, |le clingquant ayant une

6pai sseur cmTprrSE‘@th_r‘é"e'rWrr—on 25 pmet 55 100 pm 6. d.inquant selon |a

revendi cation conporBant une pellicule d oxyde en surface
ayant une 6p l“l“wﬁ “I e a 0,01 pm
7. Wili sat tant selon |'une des revendications 2 A 6 pour

reunir ensenble deux ou plusieurs parties nbtalliques par interposition d
| i nquant _entre les parties nbtalliques afin de forner un 60 ensenbl e,




