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BRAZI NG MATERI AL W TH CONTI NUOUS LENGTH LAYER OF
ELASTOVER CONTAI NI NG A FLUX [0001] This application

W@ b@i7889p¥ i ority to US Application No. 60/ 735, BEBUS2006/043856
filed Novenmber 10, 2005. BACKGROUND COF THE | NVENTI ON
FI ELD OF THE | NVENTI ON. [0002] This invention relates

grgpgr ?kxzmdomzmm%ntwﬁﬁ %Mﬁhs ;ﬁ% ,r a;ﬂﬁg
mat er i Q%AEELAQ%%%.S [(%%tgﬁéVarl%fulg n(%?hggs are known

for joining netal components, including nechanical

bondi ng, adhesive bondi ng,. sal deri ng, ,.wel di
[0001] 57 ﬁgl.s G, cgﬂ“'ﬁ%if?{g)f‘t%g?dﬁgi %Plé e N ?@5’735% filed
simlar, there are inportant differences. Soldering is
Novembpa 80Py perfornmed at | ower tenperatures (bel ow 450
Cel sius), but does not produce as strong a joint.
Wel ding is a high-tenperature process in which the two
netals to be PBAGARAOUNIAOFEHE YWNWENTEGNand f used
together. Brazing is a nethod of joining two pieces of

net al toget her WHRLB ¢IhTHE. NVENEON i |l er materi al .
Wl ded and brazed joints are usually at |east as

0002] St T ONGpASint ARiHBLAS BSiehflyl @ | i GraBh0GRsS
100021 S pre?ig?gb%lglogglﬁe app i&{ggh?llyot%sm P%Egﬁglﬁgf%d raglﬁor s, and
reguire highly. lpcalized i_npoi nt heating. Brazing is

more Sppegﬁé?dbmoafpIg‘yc%é%(f?fﬁﬁlfxﬁc%df Eraali%gfnilagm “applications,
such as joining of |arger areas, l|linear joining, and
joining netals or al IB&@AF@H&BT& fferent nelting
points. [0004] In brazing the conponents to be joined _
[0003] ar e a¥eupid cuetbods hae kiesyie fog joimingl megdp comhenents, including

so-called "joint gap" between their mating surfaces.
mechani¢ed bondipgnethesivabentiegt edddrmg, afelding and brazing. Although brazing,

soldering and welding are similar, there are important differences. Soldering is generally
performed at lower temperatures (below 450° Celsius), but does not produce as strong a joint.
Welding is a high-temperature process in which the two metals to be joined are actually
melted and fused together. Brazing is a method of joining two pieces of metal together with a
third, molten filler material. Welded and brazed joints are usually at least as strong as the
metals being joined. The welding process is preferable for applications which benefit from or
require highly localized, pinpoint heating. Brazing is particularly useful in more difficult
applications, such as joining of larger areas, linear joining, and joining metals or alloys having
different melting points.

[0004] In brazing ”che components to be joined are assembled so that there is a small
gap, the so-called "joint gap" between their mating surfaces. The components are heated (or at
least heated in the region of the proposed joint) to a temperature above the melting point of

the brazing material but below the melting point of the components to be joined (or, in the
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| east heated in the region of the proposed' joint) to a
tenperature above the nelting point of the brazing

woraioenssab but bel ow the nmelting point of the cPCPUS®NG/E43856
to be joined (or, in thecase of two or nore conponents

case of ﬁ{r@ ofBféfe &i‘mﬂin%ﬁisrﬂré #adeBF @is§1nﬁ[ar ahdrQy %r a@@}lso%lb{izeche lower or
| ower or |owest nelting point of any of the conponents

lowest 1591 &Hg Pbﬁk Qfeﬂv)y oﬁ#ﬁék%ﬁ?g%éégstigrb% g‘?@ 331'?21:% %a%e Bﬂrg{flﬁ(@j& ﬁ% torch,

'on or “any ot use

Dur i nin he Dbrazi
fomacel s tf of AT PR i B bl Peitdaed BioHE %Oa’ﬁq?&ﬁaﬁﬁt puing
bei ng joined, and is drawn or held_ in the joint gap
JOlnlng,élai)bxarzlagymée?qléﬂe tsypSHINEIBE Sdaces ﬁ’éthﬁrcgmmae%ﬂvengawned and
solidifies, formng a nmetallurgical bond between the
is draws rf et dn dlfe jotet gay hy dcapidlapyo actins Uod08®ingr tiei brgzingymaterial
be used to join netal-to-netal, alloy-to-all oy,
solidifigspfoamirigCrméthbyrgicabbaid ltenweartaa'burfacﬂh bbthecine®eanpehendr
ceram c-to-ceramc. Ceram c conponents may be coated

[0005] W th BRUALSMAy W h%ﬂstcppdlﬁ rmbtal-RERétal) SallFLtBAIRY, metal-to -alloy,
material s frequent |y melt at tenperature$ above 425

metal- tocgérﬁlhtbé all%kggr P&n‘ﬂ%t 6F | b5 PRy @@&Jaﬁﬁgﬁ%n)}o%ﬂ&tg rmay be

r eutectrc mxtures or a
r eof suc

coated éﬂ{lﬁ‘\/ g}eteﬂ? g @ WSS Bﬂ% &g gbnllaﬁlgg gﬁr E%.qu' détﬁgfdst hequently melt at
manganese, zi nc, cadm um chrom um boron, S|I|con

temperatyreh abaygrdgsh Celsivisy Riazing masgrialiinay ibecompisgd pfiAae pemore base
cobal t, nol ybdenum ni obium selenium I ead,

metals, pal duaz!é'ti(:l mixturasnot hlloyse thekdoif,usnchl dst diihmﬁnmdcdppdi, wwld, platinum,
other netals, netal alloys or mnerals may al so be

silver, Hﬁeﬁosﬁlﬁéﬁz ipRAdadTBng icKel, r?ﬁé(né%ﬁesfeefzﬁ‘fcr R8drhRmd Schromium, boron,

brazing al f "br azi ng materia "brazi ng
t e
silicon, ﬁgﬁﬁp lgéé&?gn sug?ﬁ.lfzq_tﬁr ggg hzgllﬁ%)mt R‘xb tﬁ?pféﬁi E%l%a%ltb 'fnol%denum dmoblum

Selemmas%a(?ﬁﬂgﬁ%#% hﬁﬂ?ﬁ{"@?ﬁi Rl AR Py ﬁ%’ﬂ%ﬁ% el alles

"brazing material" or "brazing nmaterials. &OOOGL ] .
or mingrals el ARAGRAIED 1hdTHIRE FIAENA A0S, é‘?:fé‘é"%‘b ag gorazing alloy,
prepare the surfaces of the conponents to be j oi ned
"brazing miegerial.& "apping eagnpdvadd Srizeg metad) | Srazingfitleitort Haler metal.”
brazing material adheres to the surfaces to be joined.
Throughtig rthiscappticativing any andr dlbeeserails dahdney) doynponadd by coinpositions
is
used as brazing materials are referred to herein as "brazing material” or "brazing materials."
[0006] It is well known in the art that it is necessary to prepare the surfaces of the
components to be joined prior to applying the brazing material, so that the brazing material
adheres to the surfaces to be joined. When components or surfaces are joined by brazing, it is
preferable that both the brazing ‘materiel and the joint area of the component surfaces are free
from oxide films that may degrade the strength of the brazed joint. This may be done by

carrying out the brazing operation in a reducing atmosphere, such as in a furnace. However,

when brazing is done in air a flux composition or a flux compound (referred to as a "flux,"
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preferable that both the brazing material and the

joint area of the conponent surfaces are free from
wo@x00de5$969 s t hat nay degrade the strength of PEEUS2006/043856

brazed joint. This may be done by carrying out the

"brazmgbﬁ\.%?" A9IRRRHArNAB ubdl B éli%ﬁﬂ&tb %Q1sﬁﬁ£9ﬁ@€ke6ﬁnhi%ﬁ®kl&sﬁlh% from
furnace. However, when brazing is done in air a

formmgctﬁnﬁg Sqlré'ibﬁé;mg{englf %A(Pfﬁe n& tﬁé g&rﬁﬁ§rﬁﬂtst&1@30?1wd Thus, the

UX cover

mna exi stin Xi i,nhibit oxide.filnms fro
R e &8. 3 PIEEopiRG g [Epepes while
t he corrponent s being joined. Thus, the flux must be
remaining, sehstantigy insovith ge%@taﬁo @ﬁ.bi@?@n&tnab‘m s Sfincet Bgkes are usually
brazing tenperatures while remaining substantially
reactivei(@gs tapablelofrespdng oxides)the iuashogd betrendsfarimed $o mis enolten state at
fluxes are usually reactive (e.g., capable of renoving
or near 0¥ intbiing, tethip@athitelof thdbravitg beatdriab nThoflae s firet dpptied®d thersurfaces
state at or near the nelting tenperature of the

of the cOhPéhdne t@%ﬁﬁin@h and Rethbh 'elc‘,tn}a‘%e(f fo1eho®P leﬂgéjaﬂd)clta;ﬂﬁthe surfaces
surfaces of "the conponents to be joined and is then

by the a?ﬁl‘iéa\’l%ﬁ?hé atro% o(%’lﬁﬂQﬁ%jjo%?t and clean the surfaces by

I CALon ea or around the joint. [0007]

Al t ho r|nC| I he, f]ux.is

[0007] ) %&F@&?\ PR HEDOR: O 5t nEligRal or inhibit the
oxi des) of the brazin naterlal and of at |east

oxidatiogelferapatign Hf oxidesk of ﬂ@g@%ﬁ&@&e@ apgh of @b Ipgsintalaciedaiiepyyof the
joined, the flux also nust nelt and flow at a

surfacest efhhe rcatmporerbe being titieedyshe ifluy ghswi mustahelt hed Blowzatregtemperature
material, wet the surfaces of the conponents and

below thé adéliige poineloif dhe bfaird hiagdrial,t et thetdutfagesodf theecomponents and
conponents by the nolten brazing material, and be

brazing ?I?d?éljﬁil efa@iﬁlté@be e gNéd!ll@%’l)pﬁl% CoRpoBts B t}i%frﬁélk&%rgﬁhg Eﬂa@énal and
FI UXGS genera y conprise a eutectic mxture of

be capaﬁg uoﬂ)o {ﬂ?ac?cfjﬁfgiggylg %‘Ld uc}lal:]lgonw t hout

limtati uori des | ori des, salts, .the
[0008] and o G g%faélyo?onewelﬁ RSP uLe F hftgsahetSRg withou
ypi cally highly corrosive and ggroscoplc in nature
hmltaﬁ% ﬂqﬁ)mboraﬁ@s)f flusrides dnglnding, withoyh §mitatorn Jrifluerides), ¢hipsides, or
j oi ned. Nonhygroscopi ¢ and noncorrosive fl ux
salts therenfesd thems more dhthenalkali tnitalsr and e dywicdllyukighly corrosive and

hygroscopic in nature so that the flux adequately cleans the surfaces to be joined.
Nonhygroscopic and néncorrosive flux compositions are known in the art. Known fluxes
include those described in US Patents 6,395,223, 6,277,210, 5,781,846 and 4,301,211, each
of which patents is incorporated herein by this reference. Fluxes in the form of a liquid, solid,
powder, slurry or paste may be applied to a brazing material or components to be joined.

[0009] Various methods are used to apply flux to the joint area and to the external
surfaces of the components to be joined. Usually, the flux is applied to the surfaces to be

brazed and the surfaces are heated to allow the flux to melt, flow and coat the surfaces. It is
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i nclude those described in U S. Patents 6, 395, 223,
6,277,210, 5,781,846 and 4, 301, 211, each of which

W@ 21021058969 s | ncor porated herein by this referePCBUS2006/043856
Fluxes in the formof a liquid, solid, powder, slurry

e s R B bl AR B

used to apply flux to the joint area o the .
when the epnpmeats aseiedldc dbedoint pea éso%ﬁ% %‘@?{F‘g u{@r}g‘é %fa&?r}getgfnperame 18
Usual ly, the flux is applied to the surfaces  to b% .
reached, ahd @w@chabrhzidpemstariilds eppliade Vasiope anethpdg aroused i@ apply,prazing
to nelt, flow and coat the surfaces. It iswell known
material t6 @5oiht) endicBAg, ReitHoutmitatisr) éndertion affthabagingenaterial dinsthe form
to” be appli ed to the joint area when the conponents

i dt OdHakhth - @fhdr Fokh Eittdry aite dhelatirbtytdren portion of
of a rod, %rg’zsﬁﬁ%d?l%%g? ature i sr r ea{ched, and then the brazing

.., material.is. anpli | nﬁﬁﬁfé 8 10/ B&A ah@ tlapey 1t
the joint %Pa‘il?%wh’ﬁﬁ&iﬁ?f Or{?gheaa}éﬁ%dleﬁ??o incl ﬁ%ﬁ’ﬁ% Wi t hout wme
limtation, insertion.of the.brazj ' ' €of th
the brazinggnategl- A}tSlal,atl 1¥,eb,raz$1{1g in&te élka,%'l lgslf,g%&eg?ﬁo%rgﬁ Zalgl ttlﬁé @Phﬁl‘ of the
other formfactor) into the entirety or a portion of

joint gap bme]toigthe gabportipn af theibearinreRatefithm t he adj acent
conponents begins to heat and thereby nmelt the hrazing,
[0010] Mat eLinadr. brAtihg nraterialsdnyhe fararofray byerieg Tods” pryPIREng Wires” are
positioned at the nmouth of the joint gap by nelting )
well knowi & @R Grid@ktihelddefor-sitcubirdimiemgfonms ewahads shg@OAOJIrps. debyazing
brazing materials in the formof a "brazing rods" or
- ' L5iRS ‘maadrfil Wehdrali eMapproxinkieel a0 iacitsiardessdelinear
rod is & %’g{%ia%%lg%u%% ?lnhear %grr?s }guchp%s sheets or strips. A
. brazing rod i.s a,fixe Lot BARY (e, oval, elliptical,
brazing rﬁ%tﬁ%?lél%liv g‘f f%nﬁgolﬁsn%{%%%gl@nlches or I%;(seéé Li near P
brazing naterjals, may b ried i 0t o el [C g bowl
hexagonig ST HEBE DR SraBE? \Bogal GOs (Cr (TSEF Ehfital® saddles, bows
hexagonal , semi-circular or "U'), |oose coil.s, flI
or other shetpms sliapesy. A RIPHRS WIrG &y ﬁéﬁﬁ@f}g Logiefial Of FBRFEOEy feheth.  For
ot her custom shapes. A brazing wire is a brazing . 1
purposest s agplicdtiomo hedntinuus leegfht meamop lgngilp gesatsr dian; gppgoximately
application, "continuous |ength" nmeans a | ength

twenty ir%;‘h@ét Reithdtanbae Bragiigrat eby a barertiryzing etiesconiudn e ek gre or flux
are brazing rod nor a bare brazing wire contain a

coating.fl ux core or flux coating.

[0011] Due to the corrosive, hygroscopic nature of many fluxes and the residual or
excess flux that results from various methods used to apply the flux, in many applications it is
necessary or desirable to remove any residual flux or flux residue from the joined parts in
order to prevent or limit corrosion of the joined components. The removal of residual flux
increases the overall product cost due to the additional cleaning steps and the cost to dispose
waste resulting from the cleaning process.

[0012] Flux-coated brazing rods and flux-cored wires have been developed to

eliminate the separate steps of aﬁplying the flux to the joint and removing and disposing of
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[0011] Due to the corrosive, hygroscopic nature of
many fluxes and the residual or excess flux that
WO e@alossed r om vari ous nmet hods used to apply theCT/U82006/043856
~in many applications it is necessary or desirable to
renpve_ any.resigdual flux or. fl ux [ :
residual flug; DEREDRAPLICTIE, g, o8 Of BARa WSy R :6HEq bEOIRE Mfterials have
t he j oi ned conmponents, The r al .of resi | flu .
flux Pre-apmiiﬁdjéa%@tqlii@ggv exposed i}’rfgaﬁe the Segzing mafegial lux-coréd brazing
addi tional cleaning steps and the cost to di spose
materials haet fux esadnrilied th oorant interior ewkicegSYhRseR ghannglg $ote, groove or
Fl ux-coat ed brazing rods and flux-cored wi res have )
other holld@efrdested0igdvititn @l brating nentérind. JFdwaceated snd flyxepred brazing
applying the flux to the joint and renoving and

rods or wﬁi%ﬁﬂ%ﬁﬁgﬂla@é 6§ $ird Uatkinfelalbfazihd B2 Bympesitier, fier dxamphosith water
of mahufacture. Flux-coated brazing materials have

or an org%%igxsgﬁ{ggf 8P er%(%%gd bP Qﬂi’:_lﬁftﬁ\fi(@ hifer & fEHPOIRA Sddte @isprftion, a

Zi ng erral. -cored brazing materials
i have flux pre-applied.to on _an.i {0 rfac
sold. Tl SORRERARGT ® e POy Hosa bR PR LRk of BY paffe, §Siing or
cavity within a brazing materjal. Flux-coated an
pulverizitg usolb e, bBipsderscomgpenly nsel %aﬁ‘dﬁ&?y)ﬁé rﬁ%se{j%&f ?‘i“%eél%oxy'z'

m xi ng a brazing flux conposition, for exanple wth,
propanolwadtete) and ayniegeamiebes sowpaendsr (eeg-| Peiinglpmtadisne. polyispprene,
binder to forma flux paste conposition, a solid flux
butadiendsBABRSAd B¥lyigsbtylehe)x Thefiue rpastempasbe iappligdstiocth bragingymaterial
mlling, crushing or pulverizing a solid flux).
using an %kﬂ'gﬁﬁﬁ )}()?é%gq@ R fudhs § Gohdtgtritdenatias Wfitke flagipaste(@ngposition of a
|- met hoxy- 2- propanol -acetate) and synthetic rubber

desired t‘%lglggeg? ggt% tflg bgazinggrﬁgél %ngfjcﬂé% R ir&eare MY akOP EE AR den the flux

nestyrene yi sobutyl ene). The flux paste
may be applied to a brazing material using an

coaling. ext rusi on press to extrude a concentric coating of the
flux paste conposjition of a esireg ahic ness. ont o the ..
[0013] br aziMigrrasiyslyhe flug @aste 8F BEWFIJRALPR SERRE ecggktgam%gore, oten,
harden the flux coating. [0013] Al ter,nativel_% the fluyx
groove, s teeevice, pavitieor othgr ipdlowepers within apraring raatercto fapp @prazing
groove, hole, crevice, cavity or other hollow area =
material Wriel. @ flukairipwira besheath, oftbeaing metribk, &ori axgmple as described in

U.S. Patent Nos. 5,781,846 and 6,395,223, owned by Omni Technologies Corporation. In
flux-cored and flux-coated brazing materials, the surfaces of tﬁe components to be joined are
heated and the flux-cored brazing material form is brought into contact with the heated
surfaces, causing the flux to melt and flow and thereby causing the brazing material to melt
and flow.

[0014] Continuous length flux-coated brazing materials are not currently known in the
art. In many brazing applications, the brazing process is performed in a limited physical
space and it is often necessary or desirable to bend, curl, angle or otherwise deform a linear

brazing material (or to have a brazing material that is pre-formed in a bent or deformed shape)
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material form e.g. a flux-cored wire or sheath of
brazing material, for exanple as described in U S

w@ad0enssobios. 5, 781, 846 and 6, 395, 223, owned byPCNMm’2006/043856
Technologies Corporation. In flux-cored and

| ux- coat ed. brazi n terials sur ace

50 that i, el 5 Bo Qoo dh Eishic o3t Efremnd tie saBpenents o
brazing material formis_ brought into contact with the

be joinedh e rdbpdvantaascisourieatlyianglabire flpx-agatech anb i -eaepdr iraging mefls or
t hereby causing the brazing material to nelt and fl ow

wires mafl@lthe aBove-desoobed memygr his fhatithe doatearelelatively bmigte Mihas, svhen
are not currently known in the art. In many brazing

known flappbatedibt Aa8-coteldebrbfiag nigerialsogestrled; bl brodetendd (eds., during
limted physical space and it is often necessary or

transit, st&%%b raRlBng 6 BRPthe J:oa’uﬁé‘ 8{ ﬁu)@ Eo&telaﬁ[W:r%@ksd & OfuFBs apeels or

' near bra2|ng mat er 1 al have a ra2|ng mat eri al

chips so hﬂﬂt Heﬁ%rpura§ 2 hQh! 'E%Htl u@ fp& dI Oneog‘r ocffr[ﬁg ARG %u‘?%) pﬁ{ core

ppropri a el'y posi respec

o nd t.he 0 S to be i ned
may detalfs 55 38 Pocieotir, R 1y Cad 4P @ i Bore i dtgehed and
flux-cored brazing rods or wires nmade in the
non-contiglense itdesss its meefulngphand sfsctivrmess brsayse dtaaay araguce a joint having
relatively brittle. Thus, when known fl ux-coated or
less mecHanical pandedt sbesgthng materials are curled, bent or
deforned (e.g., during transit, storage, handling or

[0015] use) Atfaghéd disadv@atape f Riiovid flux-codted aad flliy-coredeszing materials
fractures, peels or chips so that it becones a

is that thé %"tt‘?é’ﬂhkﬁ%’cﬁfg & Hhx-2Hd RS hbpﬂﬁ)v@fthet ﬁ‘ﬁmfnlg%at@ﬁﬁttb% coiled,
| ux core may detach fromthe rods or wres. \We

spooled, %ﬁn(ﬁ LPM&Q&&% fl{ol )E)r% e? (&S}%f %?ﬁ) s fi5F & 39 %d f&ﬂg&d from the

non-conti nuous ess an

ffectiyeness bec rod ce a I t .hav

flux. corefl o8 ES3Ed WA AP BB S@W%ng%lwu ooisptd viﬁﬁb?pges When
di sadvant age of known f| ux-coated and fl ux-co

the brazipg gafenigl Wafgepﬁcauéo peincalar ovpleonsliintigabskapg it @@&QS. th@ bgtle flux
flux-core does not allow the brazing material to be

coating arafle dorestp omhakgl ,pevb dredtuoe (which frgotii rmedistunt ¢o enteg sheoflux) and
other formfactors that may be fornmed fromthe fl ux

possibly detactll fiot tearaginpinistedl. I Ulud, MicleAgtE WIthardd &d wite is limited to

circular, oval or elliptical shapes. Wen

shorter lengths (generally less than 20 inches) and non-continuous forms that cannot be
transported and handled in spooled, coiled, wound, rolled form or produced in other forms
capable that permit the brazing material to be packaged, transported, stored or used in compact
or compressed form.

[0016] Another disadvantage is that current flux coating processes only lend
themselves to coating brazing material lengths less than or equal to approximately 20 inches,
such as rods, due to the required post-cure step of baking the coating to cure or harden the

flux — a step necessary to impart durability to the flux coating. The currently available form

of flux coated brazing materials is limited to a rod of approximately 20 inches or less, thus
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the brazing material is formed into a circular, oval

or elliptical shape it causes the brittle flux coating
w@roo7losseecore to crack, peel, fracture (whi ch PEF/IB1006/043856

noi sture to enter the flux) and possibly detach from

the hrazin terjal . Thus, the | . .

timiting thg weetylaes PUTHeaEEth S P Vi en RO i b e F08 isHenerally
than 20 inches) and non-continuous fornms that cannot

discardedse beingriepenelby HFRGUKENIP®Rd i n spool ed, coiled, wound,
rolled formor produced in other fornms capable Ih%}

[0017] per mhtcordieglyy tieraig ameeé fora caatsdis coredibagng material that may be
transported, stored or used in conpact or conpressed

bent, curded! Bagléd)QLAtd, Aopfonaed di sthemeint deformed intthe bragingaprocesp.ysihere
coating processes only |l end thensel ves to coating

is also a REAZLPE BRtRILAY BB LRS0led Bearditimattialesfftorttimuous length that
approxi mately 20 inches, such as rods, due to the

regui red - i0f Bakhng 1R KOapddE,t @ikel] ound,
hasa‘m%gﬁﬁéwgé% ?ﬁ% ﬁ#%%oﬁ&ggggéﬁgnecessarg to ?npart
durability to the flux coating. The. | £
conformegly gratsisy Sefsor ot GEREAP BT EE it Aby ez prother fomm
limted to a rod of approximately 20.ipnches or.|ess.
factors (edgugingsi diskg of AbHLARDS u&h@@sﬂgq 1§ Aenqedniyt 1P gﬁ‘&f‘rb&eaﬁiﬁx}ﬁbgle flux
waste, as the last inch of the rod is generally
compositiérsthar effebtiaslypeepagest tho serfaded tq be isinede S ¢lean byjaing and that may
[0017] Accordingly, there is a need for a coated or
be deposited 8f th¢ arfarg orebrdfal biaviap nmagridhe Asiditionalyyrtherg is a need for a
angl ed, curled, conforned or otherw se deforned in the

L0EhoP) A6ESSated B TRxIRrA ISaziAg AeRdidl diataloes not require post-
Inmh0d§£§%*nuéﬁily co%ted or cored brazing material of a

cure heagggr%ibgékqﬁ 5 o Q{) E%c%uglé‘linﬁﬁggacggﬂg r3bk e TABEE i lafl Dh&dffor¥ flux-

n-so pool ed, coiled, wound,
conforned, nade or .def or i nt el ! ine b
conted o RRIeoER] g AR GHAT PRCRR BV EHE) e PEEI ofprvipe buse
rings, disks or ribbons). There also is a need for a. .
SRR AR A TR RE S
prepares the surfaces to be joined, is clean burni ng ¢ h
base medd) hroeatiestElhebpreskanp deventidn dh direrbeds tor PEERPTBINS BCLPTIROY © the
brazing material. Additionally, there is a need for a
problemdB&tTBEh @bower eparing a flux-coated or flux-cored
razing material that does not require postcure
BRIEF SUMMARY OF THE INVENTION
[0018] It is an object of the invention to provide a flux-coated brazing material that is
easily utilized and able to conform to the contours of many joining surfaces. It is an alternative
object of the present invention to provide a flux composition that, when applied as a coating
to brazing materials, has sufficient elasticity to prevent, limit or minimize cracking, peeling,
chipping, fracturing or detachment of the flux when the brazing material is bent or conformed

to the contours of or to be positioned about a brazing joint.

[0019] A further alternative object of the invention is to provide a flux composition



10

15

20

25

heati ng or baking, so as to reduce manufacturing
costs. There is also a need for a fluxcoated or

w0 baszoss9sed brazing material that will provi deP€DUSA06/043856
wi de sel ection of brazing base netal or alloy

that>has %ﬂ@%‘%’uﬁa@@ﬁaﬂﬂ&s Wﬁién @ 2R o RE 5k r@\hﬂ@ﬁﬁrablhty

custom zed base properties. The present
during tﬁpggq@ﬁﬁﬂg%f st(?réé?e ﬁutsg%g@ gdlsop\é%lc é’%%“ﬁﬁﬁer%t%%eogbjéﬁ %f the

I NVENTI ON [ Q018] I s.an object .of the invention

inventiop, te\Arawids & uaz—ce@aé &8 fB+Xa%qrﬁ<J&; Uhaging P&ﬂter%ai Ahat; Se%\&ura;'?le and
utilized and able to conformto the contours of many

flexible flok apregpreeptingans is jof ajcontimpogs lengHnt It iea Hifhee ﬂlt@’ﬂatw?eobJect of
present invention to provide a flux conposition that,

the invemtivantogpplided pasceas foo@bating dracolbing zi segi-rahidmioak i;qngﬂasontinuous
sufficient elasticity to prevent, limt or mnimze

length, cﬁfa@lc&fd%%r R&@ldcRidor SREPRIrAYer §Hap6 tofibrddh®matteiaB GINERBY a post
of the flux when the braZ|ng material is bent or

cure or lga(.?cgﬁ HalRedideSis %B?re‘f]%g% ft} ? fufther At t199%b1fe'098)§efile§99éfﬁlon to

razi ng Joi nt urther alternative object

s gy LSNP P SRR B

coating or core so as to provide durability during
process.t r ansit, handling, storage, use and disposal. It is a
further alternative object of the invention to provide

[0020] a f| uXetcwathethlistnativerbieeof theinyention intatrseVide a pregessgs surface
a durable and flexible flux core or coating and is of

preparatfonC 0f biraxiigy sndtertad tth . provide sinaidtertdckeor edltapcethbindéing surface for
obj ect of the invention to provide a process for

coatmg@toéﬁd %Qiﬁﬁzﬁg’hia%aﬁwﬁﬁrﬁﬂlﬁcoml nuous | ength, continuous
| engt guasri-circular, nonlinear or other formor

[0021] Sh apeA%rtﬁérazﬁ{eﬂﬁtl%toﬁiebﬁbf %%%h\ﬁoﬂ iP9S brFidea PuxRRGfdsition

hardening 1s not re Is a further alternative
OV

e 5 e PP EP1A @m /S LAy i Fcion

brazi ng, process. 020 Yet |ternative qbj
form (sugh ag eV e fdf TGP feg of a‘ll] B8 OF oSy a?qlahzsuch as a

strip, sheath or sheet).

[0022] Another alternative object of the invention is to provide a method of
manufacturing a continuous length of ﬂux-coafed brazing material that may be wound, coiled
or spooled. In alternate embodiments, the method includes spooling or coiling to facilitate
automatic wire feed or manual brazing applications.

[0023] Still another alternative object of the invention is to provide a method of
manufacturing a continuous length of flux-coated brazing material that may be fed into
automatic, semi-automatic, or manual forming equipment to make flux-coated brazing rings,
flux-coated washers, flux-coated éhims or other flux-coated brazing pre-forms.

[0024] Another alternative object of the invention is to provide a method of brazing
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preparation of brazing material to provide an
interl ock or enhanced binding surface for coating or

W@ eoo7/sp9e9 brazing material with a flux. [0021]P@T/US2006/043856
further alternative object of the inventionis to

using a RbANmRs deddthof FRARDSH ibRikiSdafthiaf ta0his GMLd HPQ)'r@l induction,
coating or coring of a substantially round, oval

I a wre, tube or
furnace B il b il Rl M AR C PR E R sl O
cross ection such S at.h or eet). .
| oozz?ﬁ%?ﬁo'i‘sﬁ‘é? 3 Bt U atPe o 57 eniheRbiE ishists pociated
provi de a method of nmnufacturing. a continuous
with thfr B"r?@?fﬁ igfentiop,angd @h?léé ngt b ﬂ?@nwa@%hm&m& Wanyfggnge These and
wound, coiled or spooled hi alternate enbodi nents, the
other aspeats Feptimes land edvantrge$ Phige presentiihvengionovillawiome apgarent from the
automatic wire feed or nmanual brazing applications.
followijg) d2fajleStdebdrippiont when adkearinaéinyencoibh ewith ahe tdi€wings. Although
invention is to provide a nethod of manufacturing a

method$ @Ad iui&rikds |sBRigdrhorAdquivlalbnt EORARE RE@HAhdidth §hapbe tuE‘éH in the
rray be fed into autonatic, sem -automatic, or ranual

practlce g&efe%:' '11‘?\%&5&&1@%%&%’ %ﬂ?hﬁ%rﬁﬁ@gﬂen sEﬁ‘tQa%Sbelow In

t ed washer’s ux coa e or ot

fI ux c d br pre-f .
addition, B 5 Rl R Erafh FoisribPS fetetn o ‘E‘PBW{YS agly and are
g f brazingusing a continuous | ength of
no“nteg%ﬁl%o Sg WEHNG imaiyTgast-eri al that is heated in torch,
i nduction, furnace, or other comon heating nethod
used for joBBﬂE@D’E@C&ﬂIETIqI‘{)@ESqHE'%"eWMﬁéctS are
merely illustrative of the innunerable aspects
[0026] assocFRs. @dilivistrhtes heainiky nned fverbhted bearthgshatstial. not
be deened as limting in any manner. These and ot her

[0027] aspeckis, 2f ARLHARS 2 BRGIBINARAUBPIn T shﬁﬁc@xh?c?@-ﬂ%formatlon
i nvention will become apparent fromthe follow ng

d t d
[0028] e ¥ F‘Q’%ngg‘% tlr?g!éa t%&gﬁpﬂ ﬁ){lC&R eri a‘#‘g?%tgr#
rlbed here sed in

o S A S SRR Rl el

met hods and materials are descri bed bel ow.
brazing material.

[0025]

[0030] Fig. 5 illustrates various preformed, quasi-circular shapes made from the
continuous length flux-coated brazing material.
[0031] Fig. 6 illustrates various preformed shapes mad]e from the continuous
length flux-coated brazing material.
[0032] Fig. 7 illustrates a flux-coated brazing material having a colored flux
coating composition in various pigmented
[0033] Fig. 8 illustrates a continuous length, dyed flux-coated brazing material.
[0034] Fig. 9 is a flow chart describing the method of preparing a flux-coated

brazing material of continuous length.
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addition, the materials, nethods and exanpl es
described herein are illustrative only and are not

WO paogqskasd to be limting in any manner. BRI EF PCT/US2006/043856
DESCRI PTI ON OF THE DRAWNGS [0026] Fig. 1 illustrates
a_partial hyTher BBhEdERPERoN sk PHRZNVENTLY i al .

[00f27] Fig. 21 Ifustrat es a brazing material having a
: ] . 0 2 2l .
00351 Sor ARERRH BROEHR ALt SR oruiclple o oAy 55 afing o
. Fig. 4]l th f Ki .
bravins i 5 Ul 6 I SR EE O ol e b o o e

~ Fi g 5 illustrates various preforned, %u_asi -ci rcul ar

herein ag h3Pux costing fompesition"candtthatusiains| bty tHiirienkhadagss gr toughness
brazing material. [0031] Fig. 6 illustrates various

(durabiljpy)edndrswéfici st fleathiliydelastiady) sdthat thetdoatedus cosddirhzing material 1
flux-coated brazing material. [0032] Fig. 7

may be bbhtUsdrifaingsl, ar Hbfo¥medas aebdbd & bittino@tieruselulhay iand effectiveness
colored flux coating conposition in various pignented
J [ : : s

of the DR ThE B Reling SSRRBIEm 2 o M BT B gh PrefCBy utlies o
chart,descrd bi ng, 4 he . net hod. of nr ' X = ed . .

clean b RRE ) BRI a0l i o PR Dl o R0 B Joine
.DESCRI PTI ON OF THE | NVENTI ON [ 0035] Applicants have

contamigpiiQlyyer ed a fl ux conposition suitable for coating or
coring a brazing material 1 (when used as either a

[0036] coat i %Jgomh extersly hexnesitspiah investigatipy dppticands Bpyeedisqoyered that
herein as a "flux coating conposition') and that

a flux roettghscobpbbitisnf 2i slioaht phefehbs have atoleghiness of the following
(durability) and sufficient flexibility (elasticity)

Characteﬁﬁﬁéshﬁ-tprbl?@ﬁ@@at ed or cored brazing material 1 may be
bent, conforned, or deforned as needed to enhance the

[0037] USef UlNesSTRNEIEHERE ShMRALESe., the elastomer and any solvent used with

the elastomer) when mixed with a flux powder or flux paste produces a
composition paste which, upon pressure die coating onto a brazing material 1,
is capable of producing a .smooth, dense, continuous coating or coring with
sufficient green strength to permit the freshly coated or cored brazing material
1 to be coiled, wound or spooled. Preferably, the elastomer has at least one of
the properties described in Table 6 below.

[0038] (b) ‘The elastomer is such that when freshly made the composition paste
made from the flux powder or flux paste and the elastomer solution retains a
workable consistency for a time sufficient to permit the flux coating
composition 2 to be applied;

[0039] (© The elastomer and any other component of the flux coating

composition 2 that remains on the brazing material 1 when they are ready for

10
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of the brazing. The flux coating conposition 2 of the
present invention preferably utilizes a clean burning

whemdessdshat yi el ds a brazed joi nt substanti al PgT/UE6/043856

[0040]

[0041]

[0042]

[0043]

[0044]

of inpurities or joint contam nation. [0036] Through

ext engdeV o XRR ! inflRRER withn MRS funedddifg ofRRE Ibzash ﬂﬂl@v&mng the
di scovered that a flux coating conposition 2 shoul

ng Z%It%gil}% Plﬁ)}:égssgtr S%eﬁgigéglrl %h@%l%%@y%roun?w‘?ﬁg other component
Sor velttaritl ity 0 hE Drtus SFubeSRET WRLE B egod burmott

f1 ux ovvder ar féux paste_ produces a composition paste

whi ch° apsimisHre dBtire Hi e bR aat Broduse geesve quantities of
material 1, is capable of producing a snooth, dense,

cont i earbars aglnafbingd) serokeaari hygprailedt cufaiiingnwhegn edtux-coated or
strength to permt the freshly coated or cored brazing

mat er flak-cdred brdzéngomatedd] 1 isdieadd oMap prdfedblyPit ef éteglbauld burn
the el astonmer has at |east one of the properties

descr b7 volutiliad kebstanBigll P Wombp o833 lvithbht 16R¢ing RAIAMRN material

is such that when freshly nmade the conposi t| on pasteé

made &¥%id S

elast%%gghgg uf%on ?gpggh gbp&%“%ﬁ@ﬁégcon3|§%E§%§pe

atl suf i.ent to. per he f| ux .coa

compotht | oRhSHIFTomE SRR gt B Gomep ey SR g wdergrdhux pest

and any, ot her conponent of the flux coating

conpodid Flsstomet el be rapabde ¢h nraducng 2i Hyx r?ﬁﬁté“rg gpmyposition 2

when they are ready foruse does not interfere with the

f unct woishngftesf diyhe, by awffinigntly derdise ando ththstand Ziandling without

process. Specifically, the el astoner and any ot her

conpopestHeuredaRingiod Gatdeninige f | ux coating conposition 2

shoul d have good burn-off characteristics, that is, it

or they woghd eRSonif 96 ¥e® BAXEBRSINE colimBt ddnmRsith 2 containing
flux powder and elastomer would have the above desirable features (a) through
(d) in addition to having a sufficiently high flux content to enable brazing
operations to be effective. ‘Most preferably the flux component should be more
than 30 wt. % of the flux coating composition 2.
® The flux component of the flux coating composition 2 is of a particle
size distribution at least 140 mesh solids, preferably between approximately
200 and approximately 325 mesh solids, in order to facilitate homogenization
and green strength of the dried coating.
(2) In addition to one of the other characteristics or properties listed above,
the flux coating composition 2 is capable of being colored with pigment or

dye. Figs. 7 or 8.

The flux-coated brazing material 1 (i.e., the brazing material 1 following

11
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carbon, ash, fumes, snoke or by-product contam nants
when a flux-coated or flux-cored brazing material 1 is
whearveskoeMst preferably, it or they woul d burpPCDi82006/043856
vol atilize substantially conpletely w thout |eaving
applicat@hbMthealik EoREAL icBMpaELA L) Prefeblyhies BH® diR- & the Following
50 ppm carbon, ash or other residue); [0040] (d) The

h [9{?; I SesSUCh that the conposition of flux powder
¢ araCtegirSﬂ?ﬁI us %%égt?%ssand el astomer will be capabl e of

pr odugi ng I coati ng C osi.tion 2 ich,,after

ooas] 0 "7 R dlgeible AR PP IR S PrPosting 2 h doR not crack
handl i ng wi t hout . pgost -cure_baki ng or hardening; [Q041] .
(e) TIRSLATaskireRbiD, ek eothayisg Pecome poncepptinpieps if the brazing
conmposition 2 containing flux powler and el astoner
woul dmhigriel 1 he bedovervadseandprineedf eraothervdsq dgforthed dyting normal
(d) in addition to having a sufficiently high flux
cont epdckaging shippimghhaxiling, apapadt wres to be effective.
Most preferably the flux conponent should be nore than

[0046] 30 wt ?i) % ofn tehBinbdrbk fRQAJalBg COMPOSitibh Micldresd pr’gﬂwegﬁ )0.0005

The fl'ux conmponent of the flux coating conposition

| s of 0.0y R4 inGh éljegeg% \Ag% AR aﬁtin(%h? ?osz}{))rgqngd% éﬁgﬁﬁﬁl brazing

sol i ds, preferabi en approxi mately
appr oxi fnatel%e 325 nesh solids, in order to facilitate
hom)g%eﬁ GRS and green strength of the dried
coat i nlg. [8243], (g) .In addition to one of .the ot her .

[0047] char a@t er | A% gingered fYpe Featwe sqmapasHionyknesshwhich yelds low
coating conposition 2 is capable of being colored wth
pi gmeflex msidyg er lomi grsno metgl ogide] G@aspniphation|of erazed jaut.
brazing material 1 (i.e., the brazing material 1

[0048] f ol | o) ngalspdleanaburningoieavihg Hehind woairbog o€ @sip depésite rduring or
2) preferably has at |east one of the follow ng
char agielchiblefidn 6f bRLRBEr ti es:

[0049] O An engineered coated product which can be made into wire, strip,
preform, ring and other non-linear form factors.

[0050] (m) A brazing material 1 having a base metal or alloy composition of at
least one of the elements of Table 4, preferably copper, silver, phosphorous,
nickel, zinc, tin, cadmium, manganese.

[0051] (n) One or more of the properties described in Table 5 below.

[0052] The preferred flux coating composition 2 of the invention has properties (d)

and (f) specified above and most preferably one or more or all of the remaining properties (a)

to (c), (e) and (g). The preferred flux-coated or flux-cored brazing material 1 of the invention

has properties (h) and (1), and most preferably one or more of the remaining properties (i)

through (n).

[0053] Applicants have discovered that one or more of the above properties (a) to (g)

12
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[0045] (h) A flexible and durable flux coating
conposition 2 that does not crack, peel, fracture,

wa@ kiop/osd9s®ak or ot herwi se beconme non-conti nuouBCT/I/S100€043856
brazing material 1 is bent, curved, conforned or

are posggsﬂﬁ‘lr vy sechefrr 6efing Lﬁdxﬁtg)sn%m h@ﬁﬁg aghRimers mf%ldﬁ%ly high
handl i ng, storage or use. [0046] (i) An engi neered

ol 4GS0 SOBRAE ) 6 G B 00 Wsins
s 4 SRR IR e 8000, i, v

ields lLow flux residue or Iow or no netal oxides u

plasticiz l cBlifigh iy T ahley P e iadition grfamplaskipizeis cphanges the Hexibility,
burni ng | eaving behi nd no carbon or ash deposits

adhesionyifaee durabilityenddongliness afithe flub caatingronfposuion 2( Fpr parposes of
engi neered coated product which can be made into wre,

the inveattionp,"highefmoteoular iwdglahdnenber weight! sfhgentef ahan 50,000 daltons;
factors. [0050] (m A brazing material 1 having a base

preferalil'?taaﬂugﬁ rmalleb@ldr GRIEAP S bb%eﬂfalpﬁﬁoﬂuﬁﬂt%fy PSU:"O(W aﬁch @pproximately
enents of Table 4, preferably copper, si Tv

500,000P 8@%9)?‘9 0 ég' Cste! thedd n?olgf{gldrﬂona &d nlulé gl%?fé ‘carbonate),

or nore O rop ertle
X, Ccoa

Poly@m@gﬁﬁ&ssﬁaf‘?ogﬁ%gas# DR IEE ?%rﬁffepeﬁ%éi e olegarb%aes (o 2

(f) specified above and nost preferably one or nore or

Suﬂableépiveeff) MYebe weR ioRithdr PYVBYEH 3 Sy tamake adhux copling geraposition 2.

(9). The preferred flux-coated or flux-cored brazing
Alternatmﬂse ralighatic polyaathenates,gmefeablhpaly(premdensi cetbofibie) arpbly(ethylene

(1), and nost preferably one or nore of the renaining
carbonafs) ore pdly€dkylene chibongdd) @id)y. be combined with one or more plasticizer
compounds and a flux. Most preferably, the elastomer is the poly(alkylene carbonate) of U.S.
Patent 6,248,860, which is incorporated herein. A suitable solvent is DE Acetate although
this is, of course, by no means the only solvent that maybe employed. Additional high
molecular weight elastomers believed to be suitable for the invention are described in Table
1. Additional solvents believed to be suitable for the elastomer and/or flux are described in
Table 2. Additional plasticizers believed to be suitable are described in Table 3. Other
solvents or plasticizers may also be used as appropriate.
[0054] Although the flux coating composition 2 may be made with any flux, the
preferred flux coating composition 2 is produced by formulation of a non-hydroscopic flux or
non-corrosive flux, such as described in US Patent 6,395,223 owned by Omni Technology
Corporation (e.g., potassium fluoroborate flux complex). Preferably, the flux is milled to a

fine particle distribution of greater than or equal to approximately 200 mesh solids, preferably

between 200 and 350 mesh solids. The flux is then mixed with an elastomer (also referred

13
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[ 0053] Applicants have discovered that one or nore of
t he above properties (a) to (g)are possessed by such

WO baog/088964 | Ng conpositions 2 havi ng el ast oner SPOF/US2006/043856
rel atively high nolecular weight, such as aliphatic

herein ab Q|"BERAEPY AN SS0r8 rrp?efa%@i Wik a BIaeF sd0f plafiRiAL PRI NS flux
described in Table 1, and certain pl asti ci zer

cosing EOBAESS 4 BEHUIA oML g bR e g
pl asty.ci zer enhances the flexibilit esi an
surfa@gn'ﬁf}'rgé%ﬁcf’i’lf Hhd t oughness of g‘?"ﬁgg"ﬁyu‘%el%tati ng
conmposjtion_ 2. For purposes of the invention, "high
nol ectPBAeEPYkABERANs a wei ght of 19mP8% kst weighh
50, 000 daltons; preferably a high nol ecul ar weight is
bet we@solugpfpa MABEB2 150, 000 and apPpHo%i yaweilkit
500, 000 daltons. Typical of these pol ycarbonates are
pol y(aplyticine fromti BABIE) , pol y( pr opyi2ekebgacizghnat e)
and pol y(ethyl ene carbonate). The Aliphatic

[0055] Pol yCRROOMBL ERafind) Rnipebitiad! 2 ROME@ANtixBRYioPE UsE&EnRMton of
their owmn with a Tlux to make a flux coating

. hd,i . ti . i i C ..
spproxifTO Bt B weighf SR o ok B IeCappticaia fo the purtace of
or poly hyl ene carbonate) or poly(al kyl ene
thebrazghgrlﬁ?ﬁ%%l:];‘ may be conbined with one or nore
pl astici zer conpounds and a f|ux. Most preferably, the
[0056] | ast Ohedlicraate kabgdingguh ot ythe flixc soxmga¢aypasitiop, & suitable for a
Pat ent 6, 248, 860, which is incorporated herein. A
strong, dutiableblaad sohtiegwiths: DHEtapleeflenibility fdropgblingh(sg.i wireptube, cable,
course, by no neans the only solvent that maybe
strip or eltget)dy edfolldddi t i onal hi gh nol ecul ar wei ght el astoners
believed to be suitable for the invention are

088Chy RRfbht Plad@it@ (Brefelshl hé@Natib9l ¥ghiey, el ieved to

be suitable for the elastoner and/or fluxX are

g B B A RO 1 L o

. solyvents.or plasticizers my also be used as

Pre“"“iﬁé&i‘%ﬁ?sf‘ﬂ’t e. [0054] Although the flux coating
conposition 2 may be made with any flux, the preferred
P be@referghly;

Ny 180 b DE Acgtatidug®¥d by fornul ation

of a non-hydroscopic flux or non-corrosive flux, such

283 8lslyr Wit brazing et povwdes (3eteratilg thewfied déspritpechin U.S. Patents

Technol ogy
6,395,223 or 6,277,210).
[0057] A flux coating composition 2 providing a somewhat more flexible coatings on
coated brazing materials 1 for producing rings and pre-forms is:

3-5% by weight plasticizer (preferably acetyl tributyl citrate);

25-30% by weight aliphatic polycarbonate (preferably poly(alkylene carbonate) as in
US Patent 6,248,860) as previously discussed;

32-40% by weight solvent (preferably DE Acetate); and

28-35% by weight brazing flux powder (preferably fluxes described in U.S. Patent
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Corporation (e.g., potassiumfiuoroborate flux
conplex). Preferably, the flux is mlled to a fine
w@aoorsd9e9 di stri bution of greater than or equaPCT/US2006/043856
approxi mately 200 nesh solids, preferably between 200
6,395,226k 6301, h solids. The flux is then m xed with an
’ el astoner (al so referredherein as a "binder"), and
nor e -bin [ .
10058) P07 RS BptheblodiRn s ey Bt BakPThbf Bable) cqpting, an
. .as _predet erm ned .rati w th the,foll.ow ng other
aiphati R P EEPETE BREe] ol Ens-FitboSiOotophyt SBFgRen nd most
bi nder from TABLE 1 10-30% by weight a solvent from
preferabfy ppl(ak yienesesohosptqb ihgring 4 highmolesniag verght at thapigheg end of the
1-20% by wei ght [0055] The flux coating conposition 2
“high melequitarnweigh&d rangeaisc preferaitle.atriosh podferablyr oxithatredge 60%etween
by wei ght solids in preparation for coating
approximpfelyt t30,06Nddlont Aed apyrbrietay 500,000 daonsgwotldelc wkd ith glass
[0056] An alternate enbodi ment of the flux coating

transitio%‘%&ﬁﬁérbﬁﬁé’?re%e?Hi'a_habb g for a strong, durable hard
coating with a suitable flexibility for spooling

€.0.,. W t ube,. cabl strip or eet) is as .
10059 ¢ o - ad"of Sy s Euss RNy 304 Bdk of PEFPirectriis s domnd precing
tributyl citrate); 18-22% by. weight aliphatic )
fluxes mpay) Becuseeh é??atil% PEftoss aF ey inveiion Howgy @nthieise 195 4 aoayhy gepscopic,
previ ously di scussed; 38-45% by wei ght sol vent
non-corfqstvef IYS Patenichie.«t.3)5,223read R 73N Dby predéredadt  br azi ng
flux powder (preferably the flux described in U S
[0060] Pat enit shéyld Do, nd2A that Gnliduodldxting ODwHE if\chbhtiondnalid elgctrical
conposition 2 providing a somewhat nore flexible

and ele@fAlds NBGusAibsCRIRdre @l RfoatcrNare REEhd MsSlatbr 6F tdPpREHeE tHGwire core

rings and pre-forns is:
from corrosion or other environmental conditions. Elastomeric flux coatings known in the

brazing arts must be subjected to post cure drying, heating or baking to harden the coating,
and thus such coatings are currently only applied to brazing rods. The extra process of
drying, baking or heating limits the brazing materials 1 that may be coated to rods and shorter
lengths because continuous-length product, while still having a tacky coating, could not be
readily handled, stacked and stored during the post-cure drying or baking or heating process.
[0061] In contrast, the flux coating composition 2 of the present invention, when
applied to brazing material 1 in accordance with tﬁe method taught herein, does not require
post-cure air drying, heating or baking, Instead, the coating dries to sufficient hardness during
the process of forming the flux-coated brazing material 1 according to the method described
herein.

[0062] It should also be noted that, in conventional brazing operations carried out

under a flux cover, different fluxes are used depending on the composition and melting point
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3-5% by weight plasticizer (preferably acetyl tributyl
citrate); 25-30% by wei ght aliphatic polycarbonate

w@ proessdebl y pol y(al kyl ene carbonate) as in USPECHUS26/043856
6, 248, 860) as previously discussed; 32-40% by wei ght

of the beadingeibtetinl fhgd abl the EmPESLiGE 67 theadehpdBent®¥s BY j¥BEDNthe same
brazing flux powder (preferably fluxés described in

B8 S Bct S14P10 20610 el R Tt g i
. ' . | bphati i
materiaf 0% 0! WRESS oo BLRRRTHE cHBREHER W et
preferably p I,y(t%lgryl ene car bonat eL), havi ng a hi gh

brazing plerials ot “wReH gt et Peent ninysrtione Wefhotespesk tonp gprticular brazing

~ molecular weight" range is preferable, nost preferably
application. t he range of between approxi mately 150, 000 dal t ons
and approxi mately 500, 000 daltons, would be used with
[0063] gl assAhrahsdinamh of érpereshtineegionadortprisbafiuxd Godling] OfpEition 2
Any of the currently avail able w de range of brazing

as appli¥Blte rah?'b‘iazln%!iﬁhtéﬁaﬁzﬂ,%dfﬂrélﬁéﬁfﬁl}”ﬁﬁézﬁ% MaRfafsor of Rver, copper,
purpose of this invention. However, the use of a

f
+y ge)el - Lye, fq R :
s 8818 5RSER 90 OSBRIy e BRI e and o
houl d .be.noted that continuous c ing of wire i

are welf i3h Rrof e ard % (BEMSHTERuaPRls, [ Sreattalet spy aloys are
mhefe el astonmers are used as,insulators or to protect
currently rgld s Shsr adersnk SV ALCOR by W ermeotming heepclggies, LLC)

conditions. Elastoneric flux coatings known in the
coated With 2imigf containing stpotasssirbpaetequtassiupoluoroboretedilyy agdescribed in

heati ng or baking to harden the coating, and thus such

U.S. Patsnéit 6,2752 H endc 6,308,208 Y(camihyrcilyl aveidatle atd adldngdeoths .registered
The extra process of drying, baking or heating limts

trademer 0 STV AZOTET™aL G463 Sorh WB%_riH@YoiRiﬁF qeakflodies, 194, and
shorter |engths because conti nuous-length product,

o0 Y, B0 o L SR T s e o
coating R (Sz(t)r_ir?g ryetréjart' Ig%g egﬂankc):?nifgi e br%rzin%en;iletxtierri]ﬁ 1°5u2faEE T 2 manner to create
an abrasion, scratch, perforation, scar or other defamation, preferably a microdefamation of
between approximately 10 to 40 microinches (0.00001 to 0.00004 inches), to facilitate a
mechanical bond between the brazing material 1 surface and the flux coating composition 2.
The mechanical bond functions to receive and secure the flux coating when it is applied to the
surface of the brazing material 1. For round wire, defamation may be performed utilizing a
rotary straightener (e.g., such as that made by EMS, Bristol CT) and replacing the rotary
inserts with a hard or' hardened material capable of scratching, scaring or causing other
abrasion to the surface of a brazing material 1, for example, without limitation, molded

fibrous material or laminate having a heat-hardened binder (e.g., Micarta® [a registered

trademark of International Paper Company], epoxy, epoxy glass, melamine and phenolic
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[0061] In contrast, the flux coating conposition 2 of
the present invention, when applied to brazing
wOoraioenssabo 1 i n accordance with the nethod taugP€T/US2006/043856
herei n, does not require post-cure air drying, heating
laminateéy), didiond). sappisite; adrboh)ete6l0at év.rp/gotﬁéﬂ fndrfl, Sléfen€i &Aposition or
har dness during the process of forming the fl ux-coated

materialPfRZ i Yot S a{he]blﬁﬁﬁggﬂgt&gegt g sﬁf}ﬁ%egg)t pg getnﬂ’i}?c%ﬁ.i hegd process

herein. [0062] It shou e no

. j | brazi eratians carri.ed out under a
functionfy WG XRRELEN e P Ep L P RE IR a0 P W P i RS o rotary
C ositiQ d melting pointof the brazing material 1
surface ERngEmerH st HHARHARE 1 191OTR RSB FGHE e L CBin b urfaces
The sane factors govern the conposition of the flux
may be grepgredrisingaVIpy Gerhelogy ob W elverimec Buttee thchrassleseyibedtin .8 Patent
1 rods. Simlarly, these factors al so govern the
5,775,1 Eowpoki it iimoormirated diefeini xAlierdativiely, lotlaz intghotst o inglagink a surface
used in the present invention with respect to a

enhancepfént bf Wl azibg azitérl applkluda! wiRout 1R03%on Atar@riogi B MMiing, wire
of the present invention conprises flux coating

brushing M stdin O And dRSIrARRIgl €d L0 any brazing material 1,
and preferably bra2|§g materials 1 of silver, copper,

phos Syalidn iac,  njckel adm u manganese, d
100651 TP RRhHE R hRuaf et A S e sy e agtred by
. _in the art and.are co rcially avail able (for
the invepiprs iF eosting azing ByeeTia & vaily the ok fO%tmgopomfé@mopﬁeof the present
) . trademark SILVALOY(r) by Wl verine Joining
inventiope Ehe\brazificemateriplc) of dha Blystntion in Figx44 motmirisbng vere of brazing
pot assi um bor at e/ pot assi um fl uoroborate flux as
metal, sddsayd inetd! alboyt )it hPatwddr gors, a2 dcc2d @ alate nidfleR2Mation surface
(commercially avail able and sold under the registered

enhancehfeAtlGnaHighlel Y ACKT ki ndtéid] aQbzinsamd e da8s is fed through
Joi ni@% T%chr%yl ogies, LLO). [0324] n anot her 23 is fo oue

@ rs EPBP TR i) 0 NSRS TRSLShrholfion g
e co B SDSLOR GBS DT LTh 1 BHIGRSE A S PR e

. other defamatian referably a m crodefamation of
tubing or other tube or conduit 12 that gs slig tl%// larger that the diameter of the brazing wire.

Once the brazing wire exits the entrance guide 11 it comes in contact with the flux coating
composition 2 within the reservoir, and then exits through die orifice 13 (in Fig. 4D) that is of
prescribed diameter larger than the wire to yield a specified coating thickness. To facilitate
proper uniform application of the flux coating composition 2 and to accelerate drying, the flux
coating composition 2 is heated to a temperature of between 25°-150° C, preferably between
approximately 150°-220° F (65°- 105° C) and pressurized to between 5-40 pounds per square
inch ("psi") at the coaﬁng reservoir prior to application. Coéting thickness is regulated
through an adjustable die orifice 13 as illustrated in Fig 4D and through regulation of the

applied pressure. Once the brazing wire exits the application reservoir, the coated brazing
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bet ween approximately 10 to 40 m croinches (0.00001 to

0. 00004 inches), to facilitate a nmechani cal bond
wheioressres he brazing material 1 surface and theCT/U82006/043856

coating conposition 2. The nechani cal bond functions

wire enfefs h FHhY ShamnberS Bf Wik M@oﬁél#i’ﬁgcd}ﬂidﬂ@ gad&ﬁﬁrhddt cdn$ect1on tunnel
applied to the surface of the brazing nmaterial 1.

drying. Pg#igg g/ﬂl‘ig{rgn edlﬁ{t\gg%tr 1(%53 arﬂﬁléogﬁc %tfh gg'qil ﬁ%{g}é é'nﬂ:%vgures range

Bri st ol H%% epl aci_.ng the rotary i nserts mnth a

from 2547 AB0%GF ( c?é’ﬁ‘é @)-n%péﬁefl RrazéngHwbF & Brsdeditheonghghe drying ovens
scaring or causing other abrasion to the surface of a

under tebsiaz ifrogn aaaterpildr belt Grifed 5 estabijdhed atht kodibf themréaess bine Fig. 4F
nol ded fibrous material or |amnate having a

such as hewtitdsaatbenadodyl NIEK 106- tﬁans%d‘z‘l& amuaLfn)ate{xamm@ﬁhlsttypé ®@lt, which
trademark of International Paper Conpany], epoxy,

regulate§ Rﬁé%PQéda%P theTBO A nﬁldaﬁ&g'} ﬂR:laésC l(ﬁ)@té&%ﬁ%# \girér&ﬂdthen be

sapph carbon, Steel y ot her m nera

directly gevnp PRLL ar Wﬁ P ont{)rgltioeorls % g%lg?tg oi(g)e&al%ﬁ%]%iugparﬂ?ﬁ sgch as Hammond

razi erlia

ctions_t hten the vvlrefor coat.in
Engineeiye Spapter SoisoSee: ﬁw QU?% EqerIREeV P EHi &@@Q}aywm 17, or

. surface enhancenent that functions as a mcro-lock to
cut intos disgyete dengtls) ok ceitngh fongther|laeses eif dews fagigrshshoyme garaselly by
usi ng MD Technol ogy of Wbl verine Tube, Inc., as
reference emorerd eldFign3 \I'ls. fliBateating Sompbsifiay 2 wiiitlehpriesent invention may also
i ncorporated herein. Alternatively, other nethods of

be useditoRa4 foRfls Btk iHad MRafRd ¥ies FRIM asOsfriR ald 8#ieh GomBfuehé &rms and
1 include, without limtation, sand or grit blasting,

other sh‘ﬁf‘;éseofbcfrh‘ﬁﬁé ﬁ&terfa&l 1. 98618 co %ﬂ@( Codlbd aQHTIg hR8EA 1 may be

gure 4A Throug ure 4G| strate t progressive

pr.o referred b e.inventors.for goating brazi

utilized o 3\?%151'1613 § Vire of sﬁrgy ff?el'c]i brcaégltgl %er%brl}a ° S‘]&t may ags ¥) Iglged on
P ?sent I nvent i olri[, The ra2| ng maferial 1 of t he

automatiq {IQERIpg tOYPREHT Eply MapK 3&81’&5%& beging (ingse Bashgisashisgs or other

. metal, such as a netal alloy, that has undergone a

brazing redenes suche pedhesenileniefedfior igoteoh. sdrfemativelyhdhe dhaneoating
(3 in Figure 2). The brazing nmaterial 1 (brazing wire

compositiontZhingy beggeplied afttettie ke oflsyleh fomprieg squipment. coat i ng
reservoir 10 filled with the prepared flux coating

[0066] CONPOAE illRfateBT@ZWitg the flux coated brazing material 1 includes a solid wire

core surrounded by a flux coating Fig. 1 to a.coated ratio by weight of 5-20% coating. This
and similarly shaped flux coated brazing materials 1 facilitate ease of brazing as the flux
coated brazing material 1 can be formed into a plurality of desired shapes and sizes and may
be easily positioned over or with a joint or surface to be brazed. The application of heat to the
flux coating composition 2 causes the binder to decompose well before the melting point of
the flux. This allows the flux to melt uninhibited just prior to the melting point of the solid
metal core which improves alloy flow and minimizes oxides which form during the heating

process. Through use of a clean burning binder, brazing may be accomplished without little or
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wire enters the reservoir through an entrance guide 11
that can be such as capillary nedical tubing or other

wao ade/osroecondui t 12 that is slightly |arger theeT/Ukm06/043856
di aneter of the brazing wire. Once the brazing wire

1no resﬁﬁzhlt %sﬁ hear8hi I NGRpariiske Aﬁditltonﬂﬁﬁeﬁﬁe' {)‘re CRBIREdWALR coating
| Ux coating conmposition 2 W'th he reservoir,

t .
composflﬁﬁll ﬁlj.asﬂe %dplrrtgig &)F(fp%ijgﬂl ﬂgﬁ% EI'KI 1%?9%1%{ } ﬂln t emé‘tﬁ%(eofttge flux
cified coatin hlckness ilitate
coating %?IBIB%?? %ﬂ‘]? ?q)prﬁ]v 61}161 rggwr ﬁ,]hngmg Agtiqn Wi hcg% zetaIVHlétbehmd unreacted
nposition 2 and to accel erate drying, the flux

glasses e%% PRESHHRBOrbosHe omMRowKs: delding %le@ﬁbﬁﬁlﬁh‘iﬁ@a%ﬁd joint.
bet ween 25-150 C, preferably between approxi mately

[0067] 150- 2¥6t Pngth&-em 11@)3ntaﬂﬂ thy muhmzesjatmetbed weemarbifa@uring a
pounds per square inch ("psi") at the coating

continud@s Bhgihi coapsd brazing ra@pHalc 4t t@nprision thenstepof prBading S brazing
regul ated through an adjustable die orifice 13 as

material 1| fdfh ¥ @Mtihdbusi1en éﬁ) plodidifg QU@ E@&Hﬂgaédnﬂfbsﬁi‘onti‘eapplymg a

appl i ed pressure. ce the brazing wire exits

coating g? Blid fdk 'c8%br{§$c%§{£\6%hf)n 2 JE% shARLE ?f sgfﬂkﬂg%@ﬁ?en%m %1%11 :3nd in-

I'ng cha consi s

nvectl tunnel n et ween
line drngh%ﬂax o LRt B ity el inbe Drtganateia
m 250- 400 F (120-205 C). Coated brazing wire is

lis treaé%ﬁbﬁbhw@oﬁ Ufase srhansement hefere dhe fux saating ¢osmrassions tsrapplied.
a caterpillar belt drive 15 established at the end of

In yet andtherpmamdimertiofi hefgthod) Fhe fluh costecdbrating emteaiab éris spvottel, coiled
NAK 100 transporter with Linatex material type belt,

or woundhdfteh itriedtitdat es t he speed of the coating and drying
process. Coated brazing wire can then be directly

[0068] | evel I eier WRBGHEmERIS? t@ﬁ%ﬁoﬁ Gthéﬂe é'ffo%de(ff@nethod of brazing at
utilizing equi prent such as glneerlng

least twgﬁg ?@Jnﬁ(gneﬁr}{gsg Eb&?ng‘ﬂlgghé‘%gl (%f/ fﬂ'&%xﬂg C?_tt NS tw c%nsg%ohlgnts in close

or “cu screte l'en
. «£oiled to other |oose.coil, form.factors .sho
proximig g Fifpiegs Byt ap P BN L i oM EPas e g e deribed herein
coating. conp03|t|on 2 of the present invention nay
providing @, bpgingsegterigl do Apphérgrsaig HBK ¢98HAS HHomMOKioRi 2 eto said two
such as strip and other continuous forns and ot her
componshtspasto chidobrazing gnateriad rli hesting thSpoated domponaits ed cddtek brazing
coated brazing material 1 may be
material 1 to a preselected brazing temperature, and bringing the components and brazing

material 1 in close proximity so that the brazing material 1 becomes molten, wets the
components and flows into the joint gap.

[0069] Another embodiment provides a method of brazing at least two components
with a continuous length or non-linear flux-coated brazing material 1, comprising the steps of
providing at least two components in close proximity to create a joint gap, providing a
continuous length or non-linear flux-coated brazing material 1 as discussed herein, heating the

two components or flux-coated brazing material 1 to a preselected brazing temperature, and
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utilized on automatic wre or strip feed brazing
operations. It may also be utilized on automatic

w0 ooomosgyeequi pnent for manufacturing brazi ng rP@mES2006/043856
washers, shinms or other brazing pre-forns such as

bringing ﬁﬁ%@odz@ﬁﬂp@ﬁ&ﬁs Ay ﬁh}g%ﬁe(ﬁbraﬂng %dﬂéﬂdl Y Gﬂl ¥losé Eﬁ)xﬁﬁﬂﬁf so that the

coating conposition 2 may be applied after the use” of

flux coe?té'c? Qrafzﬁﬁ%%?neﬁqub%{gggg m([l&:g(sérlets e H/(.l: F&%ﬁ&*e‘ﬁ% %ﬂrﬂ%ws into the

X €O brazihg i NC

oI|d Wi re core surrounded by a flux coating Fig. 1 to

Jomtgag coated ratio by weight of 5-20% coating. This and
simlarly shaped flux coated brazing materials. 1

[0070] f ac; | Atlﬁﬁ@oéa\% alspforoyided oy pispariig 3 fyx-cewlsd bepgingmatagial 1 as
material 1 can be forned into a plurality of desired

shown ighéige® cemprising 8w sters afayepmeingasiiuycqatisg compesitioy 2 comprising a
with a joint or surface to be brazed. The application

flux coafpoherdit mixedt Wwithfd bindeeakém ITABIIOY| ta eslvehtCRUBETABIEE 2, and
bi nder to deconpose well|l before the nelting point of

plasticitdd €rdrh WABLLEI $ 1@'&%16&% £Aios tb Lol®: tﬁteuﬁ}bﬂ%}' %ér?&ﬁilance of the

just prior to the nelting point of the soll

[
o AT T B B, i e 1
coatlngw?r opl ?qlng 6&' E’d‘%&%% E%Fg%ra sh su{fgc?egaﬁ %C]?re uriszg(? dand heated
urjties. Additionally the pre i neered fl ux
reservols SHITHE, BoFESS PIPBIRE0IT DeoTasn 5t s Bg e weisbiAnd Brocessing

chemcal flux within the matrix of the fI ux coating

said fluz wopled ibtazing Materalpl bongitedinhldy theough & thnhikludiying @ehiconsisting of
wi t hout | eavi ng behi nd unreacted gl asses of the

both radisritasd comebtiowdghig at e conpounds, yi el ding a cl eaner
finished brazed joint. [0067] Yet another enbodi nent

[0071] of the hipyent ieRBollitnetsMBl adx Q:Bat'f@‘b'érﬁﬁ&d&‘t’idrpg &mprises a clean
continuous | ength coated brazing materT al

burnmgr l?lﬁ@ér x?fn@ﬂ dtepcﬁnuyggsg? %o egrbﬁﬁ %‘I’dx%@%l@\x}g{eﬁﬂl'lg %rﬁéﬁe {ﬂa?énaf‘ lisa

contln us | provi

vie GEFEEEH G 3 SR PBeAL I, T0, e, SO e

form, and in line drylng the flux coated bra2|n
brazmgrm@témlal cqmpHises Appepaaeele Fhddvnmstat and gepioxipataly 5-20% flux

material 1 is treated to have a surface enhancenent
coatinglyefnppsitiome, fthelraziogmatgrid dnipass imétdris 2f variappllogdompositions of

Cu, Ag, P, Ni, Zn, Sn, Cd, Mn or any of the brazing fillers described in Table 4, and the flux
coating composition 2 is applied in a uniform controlled coating thickness of flux to a
tolerance of +/- 0.001 of an inch.

[0072] In further embodiménts of the method: the brazing material 1 form is a wire,
strip, ring or preformed shapes; flux coated brazing material 1 of continuous length may be
formed into various form factors including wire loose coils, spools 16, preforms, rings, flat
wire and strip. See Figure 5 In yet other embodiments: the flux coating composition 2 has a

clean burning constituent binder so that it is suitable for furnace and induction brazing and
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In yet another enbodi nent of the nethod, the fl ux

coated brazing material 1 is spooled, coiled or wound
W@Ra0e/058969 i s dri ed. [0068] In another enbodi meEPCT/U820061@43856

invention, there is provided a nmethod of brazing at

producds€@8&dn HWRInG OTHRBA SBAENg GRIRRNAISHRG rédidueS ta8R orOtarbb¢ésidhe once
at | east two conponenfs in close proximty to create a

Lo nt, ga ovi dj: {1 ARfo d C OSht S .
consun 8 S8 BEL MR e 458030, HETRRSHIL By SR brcing
_applying said flux coating conposition 2 to said two
matena@oﬁ‘@éﬂlﬁﬁt as dr0Q°F sthp drisd e gogtimeesampositionnd o said v coated
coat ed conponents or coated brazing material 1 to a
brazing piztadd] @ ds dexibleadimabletandpeesanat readilgrechcky pawdyi chip, thaeture or detach
conmponents and brazing material 1 in close proximty

the surfa€e bhae baginpradend MeFafthél endbdiG e ndfdd 812, coBihg is durable
t he conponents and flows into the joint gap. [0069

enough 40194 hﬂ%rthl%qg% U ERo BF Q&Bﬁgﬁc Brad® élrtﬁgfggci P%Eﬁa{'%é?ﬂs. at

'east two mponents w t a contin ngt or

non- | j\near .f.l ux-goated brazjng material 1, ¢ rising. .
100731 {'e” DI oiects oty 2 AR5t (Bt dByoptiohSwill be
close proxjmty to create a joinf gap, providing a,k .
apparent 4 (hose U R 51 6 Inyoran desciibed Jleran by iliggted in any

material 1 as discussed herein, heating the two
mannerdghrsnéssedptennss fefnidens: ed clinraci¢risticsnal @ny dirazing gnagerial 1 or the
presel ected brazing tenperature, andbringing the two
metals opajloyseot seramdcsf thak neyalie fbitedatierdpymaf eny dluxl compedithee Any
proximty so that the flux coated brazing material 1

brazing TRRQUFBFaziiY heRriaVEingy bb @sddver SRR &f thethvichews i nto
the joi nt gap. [OO?OT A nethod i's al so provided for

or opa ) . o1 : '

0074 B 2P0 . W GRS B AL PUTBLSILS o gt OPHOalaions
coating conposition.2 c [i.si n flux component .

may be WPy g (B Bomatyticny oth adiie pating oipndivSne, S deseippg-above

oty 40 AL Bl TEELE S 0 B SBLEL D02LE b, s towe
coating, preparing a brazing material 1 having a

limits agqipls@ expesteddn berediertiveltns dls pyrpeses 19é thd inxention and so they are also

encompassed within the present invention.

[0075] While preferred examples and steps of the present invention have been
illustrated and described, this has been by way of illustration only and the invention should
not be limited except as required by the scope of the appended claims and their equivalents.
[0076] The various tables referenced herein are set fortﬁ below:

[0077] TABLE 1:  ELASTOMERS (BINDERS)

Poly(propylene carbonate) Polyurethanes

Poly(ethylene carbonate) Aromatic Polycarbonates

Poly(alkylene carbonate) Cellulose

Aliphatic Carbonates

Poly Vinyl Chlorides

Latex Compounds

Silicates

Polyesters
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coating conposition 2 onto the brazing material 1
surface in a pressurized and heated reservoir chanber

W@ 00cossab®e a coating rati o of between 5-20% f | BXT/D§2006/043856
wei ght, and processing said flux coated brazing
material 1 longitudinally through a tunnel drying oven
consisting of both radiant and convection drying.

[0078] ig@ﬁﬁﬂz % € enbodi nents, the flux coating
I'tion conprlses a clean burning binder which
ses—to——carbo ge—ant—water—the—braztag——
USTS (U LAIouUl I ucT armu v y
GlYCOIth\eIAQ" s 4 o - \W—F =I§r$ na o dionmetor Af hot upan
TTAAUT T 1 L L] a v T G IIU AT UT armcut orT UT DT UT VWCTTT
Alcoholg, o oxi-mrat-ely—0-005 ,F%@O -rehes—t-he—flux—coated
dedsb.uz:ng raterial—1 cduBP! ses_approxi-rately80-95%
Alkanolamipes) oo approx'natgaﬁﬂﬁl§W5&£Lux~@9&%¥ng—genpesLLLen——
Aromatlg §01y - . Aliphati t i i
Terpene%l | ny conpositions prﬁqr Ag, PN Zn Sn_Cd__ M or
Ketones;m\, of t hp brazing fillers dpcr‘rl bhed in Tahl e 4 and
-Methlyﬁppmoh@pn(sna“ ng rnmpnm tion 2 is appliedin a unl farm

controll ed coatlng t hi ckness of flux to a tol erance of

+/ -

0. 001 of an i nch.

[0072] hi

further enbodi nents of

t he net hod:

the brazing materi al

1 formis a wre,

strip,
mat eri al

spool s 16, preforns,

ring or preforned shapes;

flux coated brazing

1 of continuous length may be forned into
various formfactors including wire | oose coils,

r

i ngs,

flat w

Figure 5 In yet other enbodi nents:
conposition 2 has a clean burning constituent binder

so t hat

it

re and strip. See
the flux coating

is suitable for furnace and i nducti on

brazi ng andproduces clean fluxing action |eaving

ash or carbon residue once
consuned at tenperatures ranging from 600- 1600 F, and
possi bly for sonme brazing materials 1 as high as 1700
F the dried flux coating conposition 2 on said flux

m ni mal

coated brazing materi al
readily crack

does not

flux residue,

1 is flexible,
peel ,

chi p,

dur abl e and
fracture or detach

the surface of the brazing materi al

1. Further

enbodi ments include the coating is durable enough to
be fed through sem -auto or automatic braze alloy feed
mechani sns.
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[0073] Ot her objects, features and advantages of the
present invention will be apparent to those skilled in

W b@7a54969 The i nvention described herein i s nopCT/URI0DEEH3856
in any manner by the descriptions, definitions or
characteristics of any brazing material 1 or the
nmetals or alloys or ceram cs that may be joi ned

[0079] gggL OfPLW][-f(IimIQ@ITpOSI tion. Any brazing flux or

ng materi a may be used for the purposes of the

rvent.or o074 —vWhite—the-apove—conposttions—have
Cltrateslnr\nh Bz nl.l:\nl nlin:i At i Ao h%eqnli £i r\'\tithr\ . he

\*A Y] lJI ovTacu, o vI AT UlTo ] Ur I 1 AU 1T UITS ||u.y |V Ay
Phosphajgs Agai-r—the fornu!ai.g%g BE-the—H-ux—eoating
AdWMB*owpos:tions 2 descri-bed— aBO0EdSIR v define a lower
POI}’OIS| [Waal t - therefor e, Conrposi fceﬁwgoﬂn\n ng ahpunt s hi gher

t han the lower Iimts are al so expected to be

effective for the pur oses of the invention and so

[0080] TABLE#e aBRAZING E&JA\M& hin the present
invention. [0075] Wile preferred exanpl es and steps

o Headihgs mpesertt! the noaionet Hay endisiecompdsitiing alvigalahidted below a

Heslald Rptbsertths bhaigdomenistsndvdloyd théréd futat by ®8 weed 36 join the
adtHpdmRBtsi VI MdnEfied 18l rrﬁgtbebﬁed bétHehs@ Xfec®Ntor &8 combinations
{PRphaadydy the scope of the appended claims and their

equi val ent s. [0076] The various tables referenced

MoK 1405173 GO Y R P 4 g PASIREESS w,

Co. M }-LSIQS | Cl ZERS [0080] TABLE 4 : BRAZI NG MATERI ALS
% VOHeddPhgs represent the conponent base netal

gJ}_{{)OSl tion. Metals listed bel ow a headi ng represent
COPPERNAILE FRAET AdeS: 2 |C1, Avgel Z84 315176, MAeP 3%, Alhdt may be used

to join t he conmponents. All identified netals may be
GOLD G8dERMETSL Basku, e, &d, Bi i n conbi nations to form

all oys. NICKEL & COBALT FILLER METALS. Ni, C, B, Si,
ALUMBEUMZX: MAG“N ERIUM FILLER MEUALS! , SiWCuQolg, BR.FeNan, Mg, Cr, Ni, Ti,
Be, Al

SILVER FILLER METALS: Ag, Cu, Zn, Cd, Ni, Sn, Li, Mn

FILLER METALS FOR VACUUM SERVICE: Ag, Au, Cu, Ni, Co, Sn, Pd, In

[0081] TABLE5: PROPERTIES OF FLUX-COATED CONTINUOUS
LENGTH BRAZING MATERIALS

-Flux is present in an amount of > 5 % by weight.

-Withstands mechanical pressure of up to 220 psi at between approximately 20° to 25° C
without detaching from the brazing material.

- Bending Radius Range: 0.375 inches to 1 inch without the surface cracking (specific
bending radius depends on particular flux coating composition 2 formulation).

- May be formed into preform rings, loose coils, wound around a spool.

- Coating burns back ("burn-back™) when heat is removed: < 0.125 inches (solid metal).
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COPPER FI LLER METALS : Cu, Ag, Zn, Sn, Fe, M, P, Pb,

A, Si GOLD FI LLER METALS: Au5Cu Pd5Ni ALUM NUM
W@ERAGHESM FI LLER METALS: Si, Cu, My, Bi, Fe, P@rpsivne/043856

Cr, N, Ti5 Be5A SILVER FILLER METALS: Ag, Cu, Zn,

Al SR LSRR S

g
PROPERTI EL UX- TED | NUOUS LENGTH BRAZI NG

- Compgiery ik} & P REREIPAUEAIT N Sn amount of > 5 % by
wei ght. -Wthstands nechani cal pressure of up to 220
psi at between approximately 20 to 25 C wi t hout
detaching fromthe brazing nmaterial. - Bendi ng Radi us

[0082] 'Rakdd: 60. SPBERIJRRED BLASTOMER (BIYIERNER ORFRIEHLS
cracki ng (specific bending radi us depends on

5 - Molecplar tveight: ai 0,000+%,000,800 dgtoas (mas ptdf@nbl? 1500001kesG0000D) -

May be formed into preformrings, |oose coils, wound

- Glass faB406h RerfipQHure (Te$0abe-8ghoqur ns back ("burn-back™)
en heat 1s renoved: < 0.125 inches (solid netal). -

wh

. or s, <..appr ox| ely 1% er (by weight) at
'TenSﬂfA)gﬁwéh(pﬁbb%g’e%gd%%a%@%@ with all color pignent

or dye additives. [0082] TABLE 6: PREFERRED ELASTOVER
- Water (ABisOIDER) (HRRGRERDF2S° C):Msl8eul ar wei ght : 10, 000-

1, 000, 000 daltons (nore preferably 150,000 to 500, 000)

- Decompositids Terhipeffiré:l apoleoPer ature (Tg): 40-300 F -
ensile Strength (psi between 20-25 C): 500-600 -

0 -comfBh SR LRI Do ghafhe
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- Conprises at |least 5% (by weight) of flux coating
conposition.Clains W Claim 1. A flux conposition
weopns®sng a flux and an el astomer havi ng a npCEUS1086/043856

wei ght of between 50,000 and 500, 000 dal tons and
selected fromthe group egfsisSti ng essentially of:
al i phatic carbonates, poly vinyl chlorides, |atex

We Cla%)lgrpounds, silicates, polyesters, polyurethanes,
aromati c pol ycarbonates, and cellulose. 2. A flux

onposition.as in Caim,1, further conpri.sin .
Lo S orpmasiliof, tamaprispie o it and ey egfper Biyiba pipelpoutar weight of
betweerf 9000 2hi $08,00b Wpslteiidardnsdédte fbinCthe PryeR LORNAMNEG, esSetidlly of:
~ aliphatic polgga[bonate haV|ngﬁa mol ecular wei ght of
aliphatip e coiberates0,pob0 winl 5eldoids, ditexonepmppungs,f |sificates, polyesters,

polyure;)tilo ysggllroé)ﬁa 1 %E’.CEI%O 18l gb?lmggeei n said aliphatic

onate”I's selecte romthe group consisting
essentially of: Poly(propyl ene carbonate),
Pol y(et hyl ene carbonate), and Pol y(al kyl ene

2. AdPBEoemmepition as m ?%fama 1o SHPSE FOMBRSIRg 2 P%S@lac?rrﬂlé asolvent.
further conprising a plasticizer. 6. A flux
conposition as in Caimb5 wherein the plasticizer is

3.  Aeflectedpésition téreprgiogip fhonsidsen aljpless golyatiopatsf said aliphatic

polycarfino e PROBRNR PR EOLPEN S5 AR R sgPiDOb TR
conposition as in Caim3 wherein said aliphatic

pol ycarbonate conprises Poly(al kyl ene carbonate). 8. A
4 A\ fwx compesition en im&laim & whesein said ehphkatisopgly¢asbongicis selected

rom 88 b e el UE FROTBRR O304t PRI cuvont
gndfkﬂg@mgneiﬂduioﬁa@pntiaIIy of : citrates, phosphates,

adi pates, polyols, sulfates, phthal ates, sebacate
esters, and caster oil.

5. A flux composition as in Claim 4, further comprising a plasticizer.

6. A flux composition as in Claim 5 wherein the plasticizer is selected from the group
consisting essentially of: citrates, phosphates, adipates, polyols, sulfates, phthalates, sebacate

esters, and caster oil.

7. A flux composition as in Claim 3 wherein said aliphatic polycarbonate comprises

Poly(alkylene carbonate).

8. A flux composition as in Claim 7 further comprising a plasticizer.

9. A flux composition as in Claim 8 wherein the plasticizer is selected from the group
consisting essentially of: citrates, phosphates, adipates, polyols, sulfates, phthalates, sebacate

esters, and caster oil.

10. A flux composition as in Claim 3 further comprising a solvent.
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10. A flux conposition as in Caim3 further
conprising a solvent.11. A flux conposition as in
w@@i758069 wher ei n sai d solvent is sel ected froP€T/H82006/043856
. group consisting essentially of: glycol ether
11. A2R8%k AofosiBibh Q0 Gh TaifPh ¥ WikreiftlskANQ-AME ReSoleREP HBIN the group
sol vents, terpenes, ketones, N-nethyl-2-pyrrolidone,
consistingsessergiallyl ofc @lyo] ethier msetates,hslcelmda rioleads, alkinshemines, aromatic

[ T D T R g T—

aliphaticRlapBthhs; lad@fvatek3. A flux conposition as in Caim 12
wherein said aliphatic polycarbonate is selected from
the group consisting essentially of: Poly(propyl ene

2 SRR PSRRI o8 g e

conprising a surface for receiving a flux comnposition,

and a flux, conposition_ in contact, with the surface,.
13. w@xeqqmnqq@oeragzpr@%tlérwlaqrelﬁasglda%ﬁagmmﬁmwdﬁ selected

from thetké}gﬁzp &&s&fiﬁ%@%%?ﬁ%@rﬁfﬁp@gﬁbﬁ%r@ éért%ga!.eﬂqi?)?}gethgfféne {e\:la.rg(cj)nate),

Ing materi a m-14 in a spool ed of coi
and Poly{(@kphend 6arbdndbe)azi ng material as in Caim 14 wherein
said flux conposition conprises a flux and an
al i phati c pol ycarbonate, said aliphatic polycarbonate

14, A®VidA l% MatBphEEsth@isiveh @htfacef fob edceRanp 4 Pix @dthpakition, and a flux
500, 000 dal tons.%?@A brazing material as in _Caim14

composififf éh contast withnthe sifacenwhessinsths beazinaanpigriolhas atlpggest dimension

. brazin ' I, : . 18. A brazing material as in
that is g@ﬁfma%fgﬁlk%&haﬁéwztﬁﬁe%%ux conposition conprises a
flux, and a weight of the flux is greater than or
equal to five percent. of the i ght. of . the brazin
15, Avhragingipatggalas i Glam lfgn aﬁPB?]\’aﬁg iogﬁmhfgtf%?'al as ing
Caim114 in which the flux conposition adheres to the
surface with sufficient strength to resist detachnent
16.  Apoarimgmhiecial ason Géimret wheictagaid flus semposifiort gomprises a flux and

an aliphatic polycarbonate, said' aliphatic polycarbonate having a molecular weight of
between 150,000 and 500,000 daltons.

17. A brazing material as in Claim 14 which flux composition resists cracking when the

brazing material is bent.

18. A brazing material as in Claim 14 in which the flux composition comprises a flux, and
a weight of the flux is greater than or equal to five percent of the weight of the brazing

material as a whole.

19. A brazing material as in Claim 14 in which the flux composition adheres to the surface
with sufficient strength to resist detachment upon application of mechanical pressure up to

220 psi at between approximately 20 to 25 degrees Celsius.

20. A brazing material as in Claim 14 in which said flux composition comprises a pigment

or dye.
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220 psi at between approximtely 20 to 25 degrees
Celsius. 20. A brazing material as in daim114 in
wokiocissed d fl ux conposition conprises a pi gmePCT/U82006/043856
dye.21. A brazing material as in Caim114 in which
said flux conposition absorbs |ess than or equal to
approxi mately one percent water by weight at
21. A enpmpahatessl asfin Gidimeleinin3chieln shi@ SludegnpesitiGe labsanks legthan or

A net hod of manufacturi a fluxed brazin terial
caual 10 GERGPBRAY PHOPSFaS B e velghb ot S SRy &3 gvoch 20 and 25
degrees datgei al form having a dinmension | onger than

approxi mately 20 inches; b. providing a flux
conmposition conprising a flux and an aliphatic

ol ycar honat said aliphatic lLycar . A

2. A elbdicl i DR faBsyie LIPS fEsias o8
adal t QR&viding APMryiing Satedial | fo¥mCAAPOS td ofinfepsian longer than
surface of said brazing material form and d. drying
sai d appigximaishod) inghes, "23. A method of manufacturing a
f1ux i ' Risidl A2 e Bhiid Mycarbonat
kY ux%g%ﬁggga{ﬁ%ﬂ& r&tsﬁigp%?o Hrsll %s 52%1 astealr izclerm%%a.r onats,
A netshnidalighatia potywatbonata dasingl axededniaziveighinef betivabn 450,000
in daim erein the step of drying said flux
conp&é‘fitﬁoéﬁ)oﬁgﬁ{ﬁ?rfsses passing the brazing materi al
dorm %?Iﬁg%ihi@ﬂhﬁ 2bi8Fodittn8la sbiabEof $2iBbskiak endddrial form; and
t ensi on. . A nethod of manufacturing a fluxed
dor azidrygingestiel fluxl coawpositioT ai m 22 wherein the step of
applying said flux conposition conprises passing the
surface through a reservoir containing the flux

23. AoNRRs 6f eemabctariigapexad bragingimdietialee in Ziaidr Whétein the flux

degrees Cel sius and under pressure of between 5 and 40
composigign Fashes spmpgisesrasdlaghisizer.

24, A method of manufacturing a fluxed brazing material as in Claim 22 wherein the step
of drying said flux composition comprises passing the brazing material form through a heated

tunnel while in a state of tension.

25. A method of manufacturing a fluxed brazing material as in Claim 22 wherein the step
of applying said flux composition comprises passing the surface through a reservoir
containing the flux composition at a temperature of between 25 and 150 degrees Celsius and

under pressure of between 5 and 40 pounds per square inch.

26. A method of manufacturing a fluxed brazing material as in Claim 22 further

comprising the step of winding the brazing material form onto a spool or into coils.

27. A method of brazing, comprising the steps of:
providing a brazing material;
b. providing a flux composition comprising a flux and an aliphatic polycarbonate,
said aliphatic polycarbonate having a molecular weight of between 150,000 and
500,000 daltons;
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28.

29.

26. A nethod of manufacturing a fluxed brazing
material as in Claim22 further conprising the step of

wawodiossyed he brazing nmaterial formonto a spooPCDUSI0NE/®43856

coils. 27. A nmethod of brazing, conprising the steps

@f:  BroviRhifd 1adiRY RnipoAdit "Br FREBbhA: inlcloBE PYd:FiY 18 a second
flux” conposition conprising a flux and an aliphatic

pol yeembenvat withagpiat g4y theegtribetwrshy car bonat e having a

l eculiar i.ght of between 150,000 apnd 500, 000
Gl ¢ S0 Tns o0 Rmp SR e B o R B 5B ppgy g gecond
I N ct@Bporhot $uid brakig mas@dnd conponent with a joint
gap therei nbetween: d. applying said flux congé)si tion
S0 apcatiwgde agresclioledihsazing emnsriys i Hast eecotdbe By component,
conp r | razh: Ll heating to a
presgﬁgsg{:oe Br fﬁﬁ%#é%ggdﬁﬁéhg#aﬁ’g%%t one of the
f.i r sbricginpeaidntwo tdueponente ndd ceidpoagng noatersaiin chrsapraxgmity so
mat er.i al.; ,and f. bringing said, two co nents and sai
or a7 e e mafiol BERSEnes ARshich FSoite H Cpepnents and flows
brazirﬁgsg{agﬁﬁg@i HeGeIRsy Bohen, wets said two
component s an fpl ows into said joint gap by capillary
action. 28. A nethod of brazing, conprising the steps

f. A ovi-ding at. | east two conponents in close
%rnclﬁgﬁ?ﬁi &;br %ln%’rcg)él}pélsglg?%? ﬁf"psgo p; b. providing fluxed
DI azpnyidBg ey least t0e bRhpGieA i cldselrdx@RRP$d EdeB a joint gap;
conprising a flux and an el astoner of high nol ecular
Bei ghtoviting énged brzmedpaisiialomprisiead s gompgsition comprising a
char ' it har ] i t _
(1) 25 SRRl i HB NG g i
conptisi tis olmracterideddtyi eithes &) h cominedud lengtho wp G atcspaeity to be
sai d. brazi.ng nateri al tﬂ%x%o&r esel ect ed

bent without cracking said posttion;

c. heating said coated two components or said brazing material to a preselected
brazing temperature; and

d. bringing said two components and said brazing material in close proximity so

that the brazing material becomes molten, wets said two components and flows

into the joint gap.

A method of preparing a brazing material comprising the steps of:

a. Preparing a flux coating composition comprising (potassium fluoroborate
complex) mixed with a binder from TABLE 1, a solvent from TABLE 2, and
plasticizer from TABLE 3;

b. Preparing a brazing material having a surface enhancement;

c. Depositing said flux coating composition onto said brazing material surface

enhancement in a pressurized and heated reservoir chamber, to create a coating
in which the potassium fluoroborate complex comprises between 5% and 20%
of the weight of the resultant flux coated brazing material;

d. Processing said flux coated brazing material longitudinally through a tunnel

drying oven consisting of both radiant and convection drying.
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brazing tenperature; and d. bringing said two
conponents and said brazing material in close
wEe@iososy so that the brazing nmaterial beconmeBCTDE10061043856
wets said two conponents and flows into the joint gap.
30. BB nAthuEt bPelagh 1Y QBRI the 10k ohiifs ¥BIPbERbn comtp_rises a clean

. conprising the steps of: a. Preparing a flux coating
burnmg@g%ggvmqh&@cgmpmg@ eagbepdipridsiandivfataior obor at e

conpl ex) mxed with a binder from TABLE 1, a sol vent
from TABLE 2, and plasticizer from TABLE 3; b.

31. Phepathoddfaldima29 nperdmi el trhzih@wiangial isSdififCleaving a diameter of
enhancenent; ¢, Depasiting said flux coating
betweerb%’r?b‘?i%‘i“?’fegho-gﬁG@Odn‘li}’reézi ng material surface
enhancenent in a pressurized and heated reservoir
chanber, to create a coating in which the potassium
32.  Thaonahot atfe clapmpRex wherpr itbe sfhivetesteh tasiag dn2eialoomprises

spproxifpdfeby Fiip>Vagtetel S AnE sy Elvg el b st Biesp azpon
material longitudinally through a tunnel drying oven

consi st 2% of both radiant and convection drying. 30.
33. Themetodod GaimePAivwheran fheebraring thaterial base sxetdl rig of various alloy

comporfRAELLL 80 £ 565 SEGuRAIIB 9ty gy e
4. of claim29 wherein the brazing material is a wire

having a di aneter of between approxi mately 0.005 -
0. 200 inches. 32. The nmethod of claim29 wherein the

34, Tha'%icARAl @IdTlQi?ﬁg'Q NGhdFBh&he %kelz)ﬁ}{gﬂff%%ﬁs tf@rprp [OX IR €I, ring or

80- 95% net a appr oxi nat e ux coati ng
preformedsipapei ti on. 33. The net hod of claim?29 wherein the
brazing material base netal is of various alloy

conpositions of Cu, Ag, P, NN, Zn, Sn, Cd, WM or any

35.  Phe ol i 49 Wheeh e FukicBgthg Sonfiditeon produces clean fluxing
action leaving minimal flux residue once consumed at temperatures ranging from 600-1700

degrees Fahrenheit.

36.  The method 29 where the dried flux coating composition is flexible, durable and does

not readily crack, peel, chip, fracture or detach the surface of the brazing material.

37.  The method of claim 29 wherein the coating is durable enough to be fed through semi-

auto or automatic braze alloy feed mechanisms.

38.  The method of claim 29 wherein the flux coating composition is applied in a uniform

controlled coating thickness of flux to a tolerance of +/- 0.001 of an inch.

39.  The method of claim 29 wherein said flux coating on said flux coated brazing material

is flexible and durable.

40.  The method of claim 29 wherein said flux coated brazing material is clean burning,

leaving no ash or carbon residue and with low residual flux residue.
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4. 34. The nmethod of claim29 wherein the brazing
material formis a wire, strip, ring or preforned
WG bapes898b. The net hod of cl ai m 29 wherein t heP€T/UK2006/043856
coati ng conposition produces clean fluxing action
| eaving mnimal flux residue once consuned at
t enperatures rangi ng from 600-1700 degrees Fahrenheit.
41. B mmh@d oé chednl 299whireinsaidHbixdroated birdzing ateriahlyas a clean burning
It bl e. durable es. not readily
constinsGTRRFErsh B i, r bl purpio e i BREmEL  fce of
t he bra2|ng material. 37. The nethod of claim 29
wherein the coating is durable enough to be fed

42. Thywagrd 9éslaami2s whereinsaifetuxceopted heazing mpteriabigay be formed into
various @fo?s‘%clu% \;ﬂg 1d5EL &ﬂg bofsl @ g&&&ﬁ@h % glra{m Pfe and strip.

ux coating c 03|t|on |S appliée
controlled coating thickness of flux to a tol erance of
+/- 0.001 of an inch. 39. The nethod of claim 29
wherein said flux coating on said flux coated brazing
material is flexible and durable. 40. The nethod of
claim 29 wherein said flux coated brazing nmaterial is
cl ean burning, |eaving no ash or carbon residue and
with | ow residual flux residue.4 1. The nethod of
claim29 wherein said flux coated brazing material has
a clean burning constituent binder so that it is
suitable for furnace and induction brazing. 42. The
met hod of claim29 wherein said flux coated brazing
material nmay be forned into various formfactors
including wire | oose coils, spools 16, perfornms,
rings, flat wire and strip.
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