Q 3 JAN 2005 SILVER BRAZE ALLOY BACKGROUND OF THE | NVENTI ON The present
invention relates to a silver brazing alloy and to a nethod of bradi hdAN 2005
nmetal parts. It is known to torch braze, induction braze, furnace braze,

or vacuum braze netal parts, such as steel parts, using non- ferrous
brazing alloys, also known as figihezpreials afwpical . tiller- nmetals

i nclude silver, gold, nickel, and—copper brazing alloys. Silver brazing
alloys are nore costly and, in general, nelt at |lower tenperatures than
copper alloys. One silver i \ used in the prior

art is an alloy containing 56 o , and 2.0 wt %
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remai ns a need for an alloy which has roved brazing characteristics,
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t he present |nvent| on to provide a S|?ver raze al |l oy havi ng |rrprovedz
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i mproved bra2|n net hod ch doe require_nickel pla |ng
st ai nl esﬁ§r§3[°é¥e°’l TSt 1%t 5f‘°b'r 1 %r‘é‘}?‘r‘n@ asl'hgl!rg?égﬂg g 8bj e&yg)lg,ﬁé

at t ai ned ;hy dheesidiver; Rrazee Al layrangothe Rragbng arbhedpptrt heapriegent
invention. In accordance with the present invention, a silver braze alloy
consi st ¢ ldoyent i &1y eof tfrrmrwaomloxzs DB UURED abBulYSRNG, Wo SERgERl.from
about 38 %t 0 _abqut 43 % t 0.5 W-%to about
5.5 wt% g‘%em%rﬂ yerf?:om ab }9 &bpé% rr% gggg Wt % manganese and up
t o about OMé%suﬂmgﬁNﬁﬂHa&ng alloy which has been used in the prior

art is an alloy containing 56 wt% silver, 42 wt% copper, and 2.0
wt% nickel. Despite the wide spread use of this silver brazing
alloy, there remains a need for an alloy which has improved

brazing characteristics, particularly wettability.

SUMMARY OF THE INVENTION

Accordingly, it 1s an object of the present invention to
provide a silver braze alloy having improved wettability.

It is a further object of the present invention to provide
an improved brazing method which does not require nickel plating
of a stainless steel substrate prior to brazing.

The foregoing objects are attained by the silver braze
alloy and the brazing method of the present invention.

In accordance with the present invention, a silver braze
alloy consists essentially of from about 52.25 wt% to about 57.0
wt% silver, from about 38.95 wt% to about 43.0 wt% copper, from
about 0.5 wt% to about 5.5 wt%, preferably from about 1.0 wt% to
about 5.5 wt%, manganese and up to about 2.5 wt%, preferably
from about 1.5 wt% to about 2.5 wt% nickel.

A method for brazing a part in accordance with the present

invention broadly comprises providing an article formed from a



fromabout 1.5 wt%to about 2.5 wt% nickel. A nmethod for brazing a Eart ifﬂ
accordance with the present invention broadly conprises providi ngU AN 20
article formed froma 1 0 3 JAN 200J ferrous nmaterial, applying a brazing
material to the article formed froman, alloy consisting essentially of
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description and the accompanying drawing.

BRIEF DESCRIPTION OF THE DRAWING

The figure 1s a graph showing the wetting angle which can
be obtained by the alloys in accordance with the present

invention as a function of the manganese content of the alloy.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT (S)

A silver braze alloy in accordance with the present
invention consists essentially of from about 52.25 wt% to about
57.0 wt% silver, from about 38.95 wt% to about 43.0 wt% copper,
from about 0.5 wt% to about 5.5 wt%, preferably from about 1.0
wt% to about 5.5 wt%, manganese and up to about 2.5 wth,
preferably from about 1.5 wt% to about 2.5 wt%, nickel. The
alloys of the present invention may also contain up to about
0.15 wt% total of other trace elements such as iron, zing,
silicon, phosphorous, sulfur, platinum, palladium, lead, gold,
aluminum, magnesium, tin, germanium, carbon, and oxygen. a
manganese addition within the foregoing ranges has been found to
improve the brazing characteristics of the alloy of the present

invention, particularly the wetting characteristics, as compared



0.1.5 wt% total of other trace elenents such as iron, zinc, silicon,
phosphorous,, sulfur, platinuT, palladium |ead, gold, alumnum ;a@ﬁe§Wbm05
, tin, germanium carbon, and oxygen. A nanganese addition. within the
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invention include: (1) a silver brazing alloy consisting essentially of 56
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invention may he faormed in any suitaple manner known in the art, and may be
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form shatkedr mllehi.p form paste for((. The silver braze alloys of the
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bout oo 15 R0 FoEOE OTEr snt yOR oranaut . aege s J6gut 0500
for a ' fbiried suf kinG enti dam neldadder bedgingi al Eay eptoaadsubst wat ed0r med
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form. For example, the silver braze alloys of the present
invention can be in strip form, wire form, rod form, sheet form,
foil form, pig form, powder form, shot form, chip form, paste
form.

The silver braze alloys of the present invention may be
brazed at a temperature in the range of from about 900°C to about
1050°C, preferably from about 950°C to about 1050°C, for a time
sufficient to melt the brazing alloy onto a substrate formed
from a ferrous material! such as steel and stainless steel.

Using the alloys of the present invention, brazing can be done
using a furnace, locally using a torch, using an induction
heater, dipped in a braze or flux bath, resistance heated, laser
heated, or infrared heated. Depending on the brazing technique
being employed, brazing may be carried out in an inert gas
atmosphere, such as an argon atmosphere, or some other type of
protective atmosphere. The silver braze alloy of the present
invention melts at the aforementioned brazing temperatures and
readily wets the ferrous substrate material to be jolned without
melting the ferrous substrate material.

The silver braze alloys of the present invention may be

used to braze steel surfaces, particularly stainless steel



using a furnace, locally using a torch., using an induction heater,

dl .pned in a braze or flux bath, resistance heated, |aser :heated, :[Bf JAN 7005
i nfrared heated. Depending on the brazing technique be i.ng enpl.oyed,
brazing may be carried out in an inert gas atnosphere, such as an argon

at nospheser faresonedot hef thpeadotntppetectli @ catsnosghene:a ZfFhex kldyerobraze
alloy of_the present. invention ts at the.afaorenentiqned brazing
th7peraFQ%f% = SH %%5%?E§Oﬁef§nfh3%féPrSGslggﬁgtﬁaﬁaﬁnﬂ%ﬁﬁeﬁr?b %%Ch
joined wid houtard®htingotpeeterraysrsuhshratie mat e alsedlhrsidyveri braze

all oys of the present invention may be wused to braze steel surfaces,

parti culPE#ting 1 hiFlitf e5Qr5PRR| SAL3LPRDS EdFfadéd. 1ond U tHRs! advant ages of

the silver braze all0ys,of,uhheREESEAL ERYERLI @7 4lS dhab iy A i nefd g. s
at nosphere, such as an argon atnosphere, no flux needs to be used and no

ni ckel mpifetdmy iofveheiderhaus sabseravettabédilaly ieadr ddwiwed. it has been

found that the silver brazing alloys of.the resent i nventjon have better
wet tab. i %Sﬁﬁﬁﬁf¥§%ﬁfscﬁé?%c?g??gtgﬁgzgﬂgna% REF BHEd WG ﬁqtﬂé}%ﬁcl-t as

an al | oyzoeoinsd istd NGr 0 6 56 Wt §4 sibveri2 42sweUpgeppenrndarnd 2.4 wad%akekel ,
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angle at the |line of contact between the
test. Each sample was then heated to a braze temperature of
900°C or 1000°C in a brazing furnace under a protective argon
atmosphere. The braze alloy under the aforementioned brazing
conditions melted and formed a wetting angle with the stainless
steel piece. The angle at the line of contact between the
liquid or solidified braze alloy and the stainless steel piece
was then measured. This was done either in situ or after the
pliece had been cooled to room temperature. The resulting angle
is an indicator of wettability. The lower the contact or
wetting angle, the better the wetting behavior between the
silver braze alloy and the base material. As can be seen from
Fig. 1, the braze alloys of the present invention heated to a
temperature of 1000°C exhibited wetting angles in the range of
from approximately 1 degree to about 1% degrees and braze alloys
of the present invention heated to a temperature of 900°C
exhibited wetting angles which ranged from approximately 1
degree to about 37 degrees.

The typical wetting angle for a 56Ag-42Cu-2Ni alloy can

range anywhere from 10 to 90 degrees depending on the surface

conditions of the stainless steel and the brazing temperature.



liquid or solidified braze alloy and the stainless steel. iniece was thee.
measured. This was done either in situ or after the piece had been doblgd 2005
tr) roomtenperature. The resulting angle is an indicator ;f wettacilit.y.
The |l ower the contact or wetting angle, the better the wetting behavior
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manganese content of the alloy, the lower the wetting angle. Fig, |
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having a fii anese. content eater ap_abpout 1.0 w.% tp .about 5.0 wt %
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present inventicn has been described in the context cf specific
embodiments thereof, other alternatives, modifications, and
variations will becocme apparent tc those skilled in the art
having read the foregoing description. Therefore, it is
intended to embrace those alternatives, modifications, and
variations as fall within the broad scope of the appended

claims.



enbodi nents thereof, other alternatives, nodifications, and variations

w Il becone apparent to those skilled in the art having read the foregoing
descriptions Therefore, it is intended to enbrace those alternati \é@s 2005
nodi fications, and variations as fail within the broad scope of t JAN
appended clains, JAN 21{)5 IS C ;AILED IS= 1. A silver braze all oy
consisting essentially of fromabout 52.2; wt%to about 57.0 Stith silver,
from about 39.95 to about 43.0 wt % copper, manganese in an anount from
about O, wgat. ¥Yst or.zabeut 15:S W% from about 1.5wt% to about 2 .5 wt %

ni ckel, and 0.15m % total of other elenents selected fromthe group
consisting of !.on, zinc, phosphorous, sulfur, platinum palladium |ead,

gold, al um “Hg}alﬁ_WQE‘e%ingleng 1{1@ %o%s"i%'t‘i\'ﬁ?e SANAN.; @nd OXYBED, 20 dt

silver braze oy accor o“claim rein sai manganese content is
in rangeSPr@En abdut ol 280wt %5t70 Cabatt s5.15% et hon3.aA st Iyaarofli)razea}amoy
consi st ng sssentl ally of 56 wt% silver, 42 w % copper, and 2.1 w

manganese COPpe'r'4mané’é‘e§’fe INCe e GRS g st al ¥ y° o‘f’t%) %to

5.5 N"@BBG%@%%‘G@ heiBe LERRINIINGGOMRESIHRMY B opardd onglylo top8 W %
silver, 42 w' % copper, and 2.0 wt% nickel alloy. 5. A method for' brazing

an arti cleltonpr tsrcng of: othtx epreovindisng cdrecdretd drerf drimedzfewm a f errous
material ; ' brazing material to saij artl eforrredfroman

T oy aohena b ni B et tarRy si e orTarancey'ss ol LETh 85t b
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carbon, and oxXygen.

2. A silver braze alloy according to c¢laim 1, wherein said
manganese content is in & range from about 1.0 wt% to about 5.5

wt%.

3. A silver braze alloy consisting essentially of 56 wt%

silver, 42 wt% copper and 2.0 wt% manganese.

4, A silver breze alloy consisting essentiaily of 0.5 to 5.5
wt% manganese with the remaining composition proportional to the

56 wt% silver, 42 wt% copper, and 2.0 wt® nickel alloy.

5. A method for brazing an article comprising of: (1)
providing an article formed from a ferrous material; (2)
applying a pbrazing material to said article formed from an alloy
censisting essentially of from about 52.25 wt% to abcout 57.0 wtd
silver, from about 38.95 wt%¥ to about 42.0 wt% copper, manganese
in an amount from about 0.5 wt% to about 5.5 wt%, from about
1.5 wt% to about 2.5 wt% nickel, and 0.15wt% total of other
elements selected from the group consisting of iron, zing,
phosphorous, sulfur, platinum, palladium, lead, gold, aluminum,
magnesium, tin germanium, carbon, and oxygen; and (3) heating

said article and said brazing material et & temperature in the



in an anount from about 0.5 wt%to about 5.5 wt% fromabout 1. t%to a
out. 2.5 t%nickel, and 0.15wt % total of other elenments selected f#dmAthal:
group consi sting of i ron, zinc, phosphorous, sulfur, platinum palladium
| ead, gold, alum num nmagnesium tin germanium carbon, and oxygen; and
(3) heating said articl and said brazing material at a tenperature in the
03 JAN 2005 ante of from about to about 1(-""C for a tine sufficient to
nmelt said brazing material. 6. The nethod of claimb5, wherein said heating
step comurnEesot heashngnsatdcantd cte apdusaidsbf@zidg st enkakudficient
tenperature an the range from about 950C to about 1050C. ,. The nethod of
cl ai m 5,5 GHes i rﬁ%h‘?dbb@a?zﬂﬁgmﬁﬁ?éﬂlaél appl ying step conprises applying a
brazing material cons--is, essentially of 56 wt%silver, 42 w % copper,
and 2.0 wt % nmanganese. B. The nethod of clai mwherein said brazing

mat eri alé. dppd yméngh@cﬁ epf cobplins€s applyiing sa ilbr aziang rmpterdral coomnsi sid ng
essentially of 0.5 to 5.5 wt% nmanganese with the renmaining conposition

proporti 119 tHhed 587 Wk 94 §i PUETr 5249 WEGREAEpER e THRd 210 an OB TIddiiTe
al 1oy, 9., The nethod @PCPEthQbBQth@@b@‘h€6eéﬂoﬁﬁ" dobpazing material being

appl i ed has a manganese content. in the range of fromabout 1.0 wt%to
about 5.5 wt% 10. he nethod according to claim5, wherein said article

provi di st.et ri.se ovi di nartlclef rrredfromsteel I'l. The
met hod g%corﬁ?%d“ef 5 a??n gﬁa\meb aFd"areid EX50\E diHd S5t conpri ses
pr0V|d|@bﬁﬂ&fﬁé'§i@pf@6ﬁp9@séé0€bp§§§h@|@S%r%EQﬂg material consisting

essentially of 56 wt% silver, 42 wt% copper, and 2.0 wt%

manganese.

8. The method of claim 5, wherein said brazing material
applying step comprises applying a brazing material consisting
essentially of 0.5 to 5.5 wt% manganese with the remaining
compecsition proporticnal to the 56 wt% silver, 42 wt% copper,

and 2.0 wt% nickel alloy.

9. The method according to claim 5, wherein said brazing
material being applied has a manganese content in the range of

from about 1.0 wt$% to about 5.5 wt%.

10. The method according to claim 5, wherein said article

providing step comprises providing an article formed from steel.

11. The method according to c¢laim 5, wherein said article
providing step comprises providing an article formed from

stainless steel.



