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the joint by capillary action

' Field of the Invention

The invention relates to a braze filler metal
alloy paste that comprises,brazé metal alloy powders
dispersed in an aqueous gel solution containing a
binder and a dispersant.

Background of the Invention

Brazing is a group of welding processes wherein
the filler metal is generally a non-ferrous metal or
alloy whose melting point is higher than 840°F, but
lower than that of the metal or alloys to be joined.

At one extreme, brazing is similar to soldering and is
sometimes called hard soldering. Joints to be soldered
are usually designed to require a thin film of filler
metal which is drawn into the joint by capillary action
when the solder becdmes molten. This principal is also
used in brazing in that a high—temperature process uses
a brazing material to join close-fitting parts, such as
steel parts. Most forms of brazing depend on local
heating with a torch or by other means while some
‘brazing is generally done in a furnace in which the
parts are heated to a high temperature such as 1600°F.

Another type of brazing is similar to welding in
many respects and is sometimes called bronze welding.
The joints are generally'sthaped'in which a bead of
filler metal is deposited. This technique differs from
welding in that the base metal is not melted but only
raised to the "tinning" temperature at which bonding

i takes place between the base metal and the filler metal
by slight interdiffusion or alloying.
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close-fitting parts, such as steel part of brazing depend on

| ocal heating with a torch or by other me brazing is
generally done in a furnace in which the parts are heated to a high
tenperature such as [err]. Another type of2btrazing is simlar to welding in
many respects and is sonetinmes called bronze welding. The joints are
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all oying. employ organic solvent-based binders in which the
solvent could be toluene, methyl ethyl ketone, acefone,
alcohols, trichloroethane, and the like. Many of these
organic solvents are hazardous to both personal health
and the environment. _

Brazing cements for use with powdered brazing
filler metals are commercially available in many

. different viscosities. The brazing cement could be a
liquid plastic that provides a means of applying
powdered brazing filler metals in an easy-to-use liquid
-powder mixture. The brazing cement acts as both a
vehicle and a binder so that when mixed with a powdered
brazing filler metal, the mixture can be applied by a
brush, eyedropper, syringe, spray gun or the like to
specific areas to be bonded. The viscosity of the
cement for use will depend on the amount of filler
metal required in a joint area. The more viscous the
cement, the more filler metal can be carried. As
stated above, the majority of these cements using
organic solvents that are hézardous to both personal
health and the environment.

It is an object of the present invention to
provide a braze filler metal paste comprising braze
metal powder dispersed in an aqueous gel composed of a
binder and a dispersant that is not hazardous to the
environment or personal health.

Another object of the present invention is to
provide a braze filler metal paste that has a suitable
viscosity so that the paste can be packaged within-a
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braze filler netal pastes enpl oy organi c sol vent-based bi ndersTmnm Whi ch the
sol vent coul d be toluene, nethyl ethyl ketone, acetone, alcohols,

trichl oroethane, and the like. Many of these organic solvents are hazardous
to both personal health and the environme® = Brazing cenents for use with

powdered brazing filler metals are conmercially available in nmany
conventional tube container so that it can be dispersed

when needed.

Another object of the present invention is to
provide a braze filler metal paste that is cost
effective to produce and easy to apply.

The above and further objects will become apparent
upon consideration of the following description.

Summary of the Invention

The invention relates to a braze filler metal
alloy paste comprising at least one braze filler metal
alloy powder homogeneous dispersed in an aqueous gel,
said braze filler powder present in an amount from 80
to 93 weight percent based on the weight of the paste
and the remainder being the aqueoﬁs gel; said gel
comprising 70 to 90 weight percent water based on the
weight of the gel, 7 to 27 weight percent of at least.
one dispersant based on the weight of the gel and 1 to
5 weight percent of at least one binder based on the
weight 6f the gel.

As used herein, a binder is a material that is
used to hold solid particles together. Suitable
binders for use in this invention are various cellulose
materials such as hydroxypropyl-cellulose, sodium
carboxymethyl-cellulose and hydroxyethyi-cellulose.

As used herein, a dispersant is a material that
facilitates or helps disperse particles, such as
powders, throughout a viscous solution. Suitable
dispersants for use in this invention are mineral oil,
glycerin, memhaden fish oil, glycerol, trioleate,
hexylene glycol and the like.

Suitable braze filler metal alloys for use in this
‘invention include nickel-based braze filler metals,
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provi des a neans "of applying powdered brazing filler netal sj{i n arREPLACED
easy-to-use liquid powder m xture. The brazing cement acts as~potri—a
vehicle and a binder so that when m xed with a powdered brazing filler
metal, the m xture can be applied by a brush, eyedropper, syringe, spray
gun or the like to specific areas to be-bdhded. The viscosity of the cenent
for use will depend on the anount of filler nmetal required in a joint area.
The ‘nore vi scowshdis-baaad bnare Mild «n medalseteald grediousameted. As
stated above, hard fy qt nt Si anj nts that are
hazar dous to bot %ép%rbg)dr#a%’ ﬁb}a e{lﬁ?ﬁeﬁ%’%e etsa'rgj'i rég%'nvg# rqotq'éfgn\zgﬁ obj ect of
the present inpadtliasiium Suitable samples of both nickel- and

cobalt-based braze filler metals are shown in the

table.
Recommended
Nominal Brazing Ranges
: Chemical Composition -
Sample (percent by weight) F C
A Ni-15Cr-3.5B - 1950-2100 1066-1150
B Ni-3.58i-15Cr-22Co0-2.8B 2075-2200 1135-1205
C  Ni-0.8C4.58i-14Cr-3B-4.5Fe 1900-2200 1066-1204
D  Ni-4.58i-14Cr-3B-4.5Fe ' 1970-2200 1077-1204
E Ni-4.58i-7Cr-3B-3Fe 1830-2150 1010-1177
F Ni-4.58i-3B 1850-2150 1010-1177
G Ni-3.58i-1.8B 1950-2150 1010-1177
H  Ni-108i-19Cr 2100-2200 1147-1204
I

Co-8Si-19Cr-17Ni-4W-0.8B 2100-2250 1149-1232

Sample A is a silicon free filler metal alloy that
is suitable for diffusion brazing applications and
where service conditions cannot tolerate silicon. This
alloy exhibits excellent strength and high temperature
oxidation resistance. ‘

Sample B is an excellent filler metal alloy for
use in applications with tight tolerances and thin
sections. The cobalt addition promotes base metal
wetting and braze alloy solid solutioning. Resulting
joints demonstrate excellent fatigue resisténce.

Sample C filler metal alloy yields high strength
joints suitable for elevated temperature applications.
This alloy is recommended for the joining of gas
turbine hardware. '

Sample D filler metal alloy is chemically

&:—L\h.“‘.‘

similarly to Sample C except for a lower carbon
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hazardous to the environnent or personal health. Another object of the
present invention is to provide a braze filler netal paste that has a
suitable viscosity so that the paste can be packaged within a - 3-
conventional tube container so that it ca® be di spersed when needed.

Anot her object of the present invention is to provide a braze filler netal
paste that is coxtent. This alloy reduces tendencies to form

carbides and since it is sluggish, it is recommended
for wide gap applicatioﬁs in envirdnments.requiring
.resistance to chemical attack.

Sample E filler metal alloy, while exhibiting
properties similar to those encountered with Sample C,
permits brazing at much lower temperatures. This alloy
has excellent flow characteristics while not .
contributing to either IGA (InterGranular Attach) or
other base metal dilutions and is suited for joining
thin sections as encountered with heat exchanger and
honeycomb components.

The v1sc051ty of the braze filler metal alloy
paste can vary depending on the particular application
it is to be used for. When the paste is to be packaged
in a conventional squeeze tube, it can be controllably
fed from the tube and positioned exactly ﬁhere it is
-needed. For most applications, the braze filler metal
alloy powder could be sized between 175 and 5 microns,
preferably between 75 ahd 11 microns, and most
preferably between 45 and 11 micréns. The amount of
braze filler metal alloy powder in the paste should be
between 80 to 93 weight percent, preferably between 83
and 90 weight percent and most preferably between 86
and 90 weight percent based on the weight of the paste.
The amount of braze filler metal alloy powder in the
paste will generally be greater for a fine powder size.
For example, for a course powder size of -120 to 325
Tyler mesh, the preferred amount of powder in the paste
would be bout 88% by weight while for a fine powder

size of -200 Tyler mesh to 1lp the preferred amount of

the powder in the paste would be about 90% by weight.
The gel component of this paste should be between 6 and

This Sheet Has Been Re[ilaced
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the Invention The invention relates to a braze filler netal=&a+oy paste
conprising at |east one braze filler netal alloy powder honbgeneous

di spersed in an aqueous gel, said braze filler powder present in an anount
from80 to 93 wei ght percent based on theéwei ght of the paste and the
remai nder being the agueous gel; said gel conprising 70 to 90 wei ght
percent water Pasedighttperventhtppéfébablgl betwéon270vwenghli4presight of at
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: percent based on the weight of the paste. The gel
component of the paste comprises water, preferable
di-ionized water, in an amount of between 70 and 90
weight percent and preferably in an amount between 78
and 80 weight percent based on the weight of the gel;
at least one dispersant in an amount between 7 and 27
weight percent and preférably in an amount between 18
and 22 weight percent and most preferably about 20
weight percent based on the weight of the gel; and a
binder in an amount between 1 and 5 weight percent and
preferably between 1.5 and 2.0 weight percent based on
the weight of the gel. A preferred gel component would
be 83 to 85 weight percent water, 12 to 15 weight
percent hexylene glycol, and balance a binder such as
hydroxypropyl-cellulose in an amount between 2 and 3
weight percent based on the weight of the gel.

Exanmple
A braze filler metal alloy paste was prepared by

first preparing a gel containing 78 weight percent
water, 10 weight percent mineral oil, 10 weight percent
glycerin with the balance sodium carboxymethyl-
cellulose. Nickel-based braze filler metal powders,
sized about 11 to 75 microns were mixed into the gel to
form a paste having 90 weight percent metal powders
based on the weight of the paste. The paste was fed
into a flexible tube having an opening that was closed
by a removable cap. To dispense the paste, the cap on
this tube was removed and the tube was squeezed. The
paste was then fed from the opening at a controlled
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t oget her. Sui t 2p¥@ ﬁ'ndersﬂfor use in this invention are v rlousREELAOEBse :
mat eri al s such as hydroxypropyl.-cell ul ose, sodi um car boxynetp—cet+ttose '
and hydroxyet hyl -cel l ul ose. As used herein, a dispersant is a mat eri al that
facilitates or hel ps disperse particles, such as powders, throughout a

vi scous sol ution. Suitable dispersants Lon #se in thiss invention are
mneral oil, glycerin, nmemhaden fish oil, glycerol, trioleate, hexylene
glycol and t he rhitke soStraablie kowad e |d%|pdﬁtt%|d ¥l QY Befleictese areal hi s

i nvention |nclude i ckel -based braze filler netals,
%raéing parts togeﬁ%e r.

The braze filler metal alloy paste of thls
invention is non-hazardous to the environment and can
be used in applications where a braze alloy is required
to secure parts together. Though the invention has
been described with respect to preferred embodiments
thereof, many variations and modifications will become
apparent to those skilled in the art. It is therefore
the intention that the appended claims be interpreted
as broadly as possible in view of the prior art to
include all such variations and modifications.

-
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and cobal t-based braze filler netals are shown in the e:

Noni nal Brazi ng Ranges Cheni cal Cbnposifagh\§§ﬁpFe\\\\\\\\
(percent by wei ght) F CA N-I5C0-3.5 Ul‘!’l

1950- 2100 1066- 1150 B Ni -3.5Si - 15Cr-2280-2. 8B ' MH’I ”’ﬂﬁ’ 205

C N'-0.8C4.5Si-14Cr-3B-4. 5Fe 1900- 2200 1066-1204 D
Ni -4.5Si -14Cr -@iBaly, $Feclaimed: 1970- 2200 1077- 1204

1. A braze filler metal or metal alloy paste
which comprises at least one braze filler metal or
metal alloy powder homogeneously dispersed throughout
-an aqueous gel, said braze filler metal alloy powder
present in an amount from 80 to 93 weight percent based
on the weight of the paste with the remainder the
aqueous gel, and wherein said agqueous gel comprises
from 70 to 90 weight percent water based on the weight
of the gel, 7 to 27 weight percent of at least one
dispersant based on the weight of the gel, and 1 to 5
weight percent of at least one binder based on the
weight of the gel.

2. The braze filler metal or metal alloy paste
of claim 1 wherein said braze filler metal alloy powder
is present in an amount from 83 to 90 weight percent
based on the weight of the paste; said water is present
in an amount from 78 to 80 weight percent based on the
weight of the gel; said dispersant is present in an
amount from 18 to 22 weight percent based on the weight
of the gel; and said binder is present in an amount
from 1.5 to 2.0 weight percent based on the weight of
the gel.

3. The braze filler metal or metal alloy paste
of claim 1 wherein the at least one dispersant is
selected from the group consisting of mineral oil,
glycerin, menhaden fish oil, glycerol trioleate and

hexylene glycol.
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1850- 2150 1010- 1177 G N -3.5Si-1.8B ”ﬂg,w”mulm 0- 21: 0 mm_m

H Ni-10Si-19Cr 2100- 2 | ==
CO-8Si-19Cr-17Ni - 4W0.8B  2100-2250  1149-1232 Sanple A is a silicon

free filler metal alloy that is suitable for diffusion brazing applications
and where service conditions cannot toIeTa?é'siIicon..Thls al oy exhibits
excel l ent strength and hi gh tenperature oxidation resistance. Sanple B is

an excel lent filler %etal IQEaﬁ%rfi%kﬁﬁrm%ﬁﬁﬂiQ%qu#ﬁivﬂllPYiRﬁﬂte
tol erances and dhidi$arti GRserdite @abald Aodit i %ﬁ{&éﬁ%)?e@lé@&@a

tting and braze alloy solid solutioning. Resulting joints nonstrate
2§cellgnt fatidﬂ@”?é@h%t%ﬁﬂ%ﬁ consistlng(%f hydroxypropyl-cellulose,

sodium carboxymethyl-cellulose and
hydroxyethyl-cellulose.

5. The braze filler metal or metal alloy paste
of claim 1 wherein said bréze filler metal alloy powder
is selected from the group consisting of nickel-based
braze filler metals, cobalt-based braze filler metals,
precious metal braze filled metals such as gold, silver
and palladium.

6. The braze filler metal alloy paste of claim 1
wherein said braze filler metal alloy powder is a
nickel-based braze filler metal present in an amount of
83 to 90 weight percent based on the weight of the
paste; said dispersant is glycerine and mineral oil
present in an amount of 18 to 22 weight percent based
on the weight of the gel; said binder is sodium
carboxymethyl-cellulose present in an amount of 1.5 to
2 weight percent based on the weight of the gel; and
water is present in an amount of 78 to 80 weight
perceht based on the weight of the gel.

7. The braze filler metal alloy paste of claim 1
wherein said braze filler metal allow powder is a
cobalt-based braze filler metal present in an amount of
86 to 90 weight percent based on the weight of the '
paste; said dispersant is glycerine and mineral oil
present in an amount of 18 to 22 weight percent based
on the weight of the gel; said binder is sodium

carboxymethyl-cellulose present in an amount of 1.5 to
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el evated tenperature applicati ons ﬂmlum"m,“mommnde for RERLACED
j oi ning of gas turbine hardware. alloy 175 chemcalty
simlarly to Sanple C except for a | onef cdarBon® *-5- content. This al | oy

reduces tendencies to formcarbides and since it is slugglsh it is
recommended for wide gap applications iml€nvironnents requiring resistance

to.chenical attack. Sanple E filler netal alloy, while exhibiting
' 2.0 weight percent based on the weight of the gel; and

water is present in an amount of 78 to 80 weight

percent based on the weight of the gel.

8. The braze filler metal alloy paste of claim 6
wherein said nickel-based braze filler metal is presént
in an amount of about 86 to 20 weight percent based on
the weight of the paste; said dispersant is present in
an amount of about 20 weight percent based on the
weight of the gel; said binder is present in an amount
of about 2 welght percent based on the weight of the
gel; and water is present in an amount of between 78

to 80 weight percent based on the weight of the gel.

9. The braze filler metal alloy paste of claim 7
wherein said cobalt-based braze filler metal is present
in an amount of about 86 to 90 weight percent based on
the weight of the paste; said dispersant is present in
an amount of about 20 weight percent based on the
weight of the gel; said binder is present in an amount
of about 2 weight percent based on the weight of the
gel; and water is present in an amount of between 78 to

80 weight percent based on the weight of the gel.

10. The braze filler metal or metal alloy paste
~of claim 1 wherein said paste is contained within a
flexible tube container having an opening closed by a
cap.

This Sheet Has Been Reraced
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while not contributing to either 1GA (InterGanular Attach) or
nmetal dilutions and is suited for joining thin sections as encountered Wit h
heat exchanger and honeyconb conponents. The viscosity of the braze filler
nmetal alloy paste can vary depending on-thb'particular application it is to
be used for. When the paste is to be packaged in a, conventional squeeze
tube, it can be control | ablBRAZR| FYIGER METADALLAY ®ASTE oned exact|y where
it is needed. For nost applications, the braze filler netal alloy powder
coul d be sized between 175 and 5 nicrons, pref erably between 75 and 11

m crons, and nost _ Abstract

A braze filler metal alloy paste containing braze
metal alloy powders, such as a nickel- or cobalt-based
braze filler metal, homogeneously dispersed throughout
an aqueous gel solution comprising a binder such as a
cellulose material, for example, sodium carboxymethyl-
cellulose and a dispersants such as mineral oil and
glycerine. _
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preferably between 45 and 11 nicrons. The ampunt of braze f
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al l oy powder in the paste should be between 80 to 93 wei ght ﬂﬁﬁgenq,3 DECIQGE
Y.

preferably between 83 and 90 wei'ght  percent and nost preferf

and 90 wei ght percent based on the weight of the paste.

The anpunt of braze

filler metal alloy powder in the paste will generally be greater for a fine
powder size. For exanple, for a course powder size of -120 to 325 Tyler

mesh, the preferred anmount of powdér in the paste would

be bout 88% by

wei ght while for a fine powﬁﬁzﬁ@ﬁﬂﬁa-ﬁﬁ@ﬁyégﬁa@@iﬂsm 11[err] the
preferred anount of the po t 90% by wei ght.

The gel conponent of this paste should be between 6 and
' Field of the Invention

The invention relates to a braze filler metal

alloy paste that comprises braze metal alloy powders

dispersed in an aqueous gel solution containing a

binder and a dispersant.

Background ¢6f the Invention

Brazing is a group of welding processes wherein

the filler metal is generally a non-ferrous metal or

alloy whose melting point is higher than 840°F, but

lower than that of the metal or alloys to be joined.

At one extreme, brazing is similar to soldering and is

sometimes called hard soldering. Joints to be soldered

~are usually designed to require a thin film of filler

metal which is drawn into the joint by capillary action
when the solder becomes molten. This princiﬁal is also
used in brazing in that a high-temperature process uses
a ‘brazing material to join close-fitting parts, such as
steel parts. Most forms of brazing depend on local
heating with a torch or by other means while some
brazing is generally done in a furnace in which the
parts are heated to a high temperature such as 1600°F.

| Another type of brazing is similar to welding in
many respects and is scmetimes called bronze wélding.

The joints are generally V-shaped in which a bead of

filler metal is deposited. This technique differs from
welding in that the base metal is not melted but only
raised to the "tinning" temperature at which bonding
takes place between the base metal and the filler metal
by slight interdiffusion or alloying. '
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paste. The gel conponent of the paste conprises water, pref.

di -ionized water, in an anount of between 70 and 90 melght percent and
preferably in an anobunt between 78 and 80 wei ght. percent based on the

wei ght of the gel; at |east one dispersang +n an anount between 7 and 27
wei.ght percent and preferably in ah anount between 18. and 22 wei ght percent

and nost preferabl ysﬁmtfﬁﬂlwlzg@eapepsgeésbaﬁedgeﬁei-amyecqbtoﬁf the gel;
and a binder in an anDunt betmeen 1 and 5 ht  per cent anf 8referab|y

between 1.5 ariends @t ghiller metabet oﬂ cRemifal neutra
majority of the gels used in braze filler metal pastes

employ organic solvent-based binders in which the
solvent could be toluene, methyl ethyl ketone, acetone,
alcohols, trichloroethane, and the like. Many of these
organic solvents are hazardous to both personal health
and the environﬁent.

Brazing cements for use with powdered brazing
filler metals are commercially available in many
different viscosities. The brazing cement could be a
liquid plastic that provides a means of applyihg
pdwdered'brazing filler metals in an easy-to-use liquid
powder mixture. The brazing cement acts as both a
vehicle and a binder so that when mixed with a powdered
brazing filler metal, the mixture can be applied by a
brush, eyedropper, syringe, spray gun or the like to
specific areas to be bonded. The viscosity of the
cement for use will depend on the amount of filler
metal required in a joint area. The more viscous the
cement, the more filler metal can be carried. As
stated above, the majority of these cements using |
organic solvents that are hazardous to both personal
health and the environment. '

It is an object of the present invention to
provide a braze filler metal paste comprising braze
metal powder dispersed in an aqueous gel composed of a
binder and a dispersant that is not hazardous to the
environment or personal health.

Another object of the present invention is to
provide a braze filler metal paste that has a suitable
v1scosity so that the paste can be packaged w1th1n a -
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the weight of the gel. A preferred gel conponent would be 83 to 85 | Ef .

percent water, 12 to 15 weight percent hexylene glycol, and|bglgnced aC]995
bi nder such as hydroxypropyl -cellul ose in an anmount between '

percent based on the weight of the gel. Exanple A braze filler netal alloy
paste was prepared by first preparing a gel containing 78 wei ght percent

wat er, 10 wei ght percent mineral oil, 10-wBight percent glycerin with the

bal ance sodi um car boxynet hyl - cel |l ul ose. Ni ckel -based braze filler netal
powders, sized cdmwEntiioral Aube ccomtsaimer so xeldatniv tae bel dispépseda

paste -having 90 .wei ght percent netal powders based on the wei ght of the
paste. The past"g’%g‘?%cgeﬁihto a flexible tube-having an opening that was

cl osed ' ‘Another object of the present invention is to

provide a braze filler metal paste that is cost
effective to produce and easy to apply. .

The above and further objects will become apparent
upon consideration of the following description.

Summary of the Invention

The invention relates to a braze filler metal
alloy paste comprising at least one braze filler metal
alloy powder homogeneous dispersed in an aqueous gelfﬂ
said braze filler powder presént in an amount from 80
to 93 weight percent based on the weight of the paste
and the remainder being the aqueous gel; said gel
comprising 70 to 90 weight percent water based on the
weighé of the gel, 7 to 27 weight percent of at least
one dispersant based on the weight of the gel and 1 to

" 5 weight percent of at least one binder based on the
weight of the gel. '

As used herein, a binder is a material that is
used to hold solid partiéles together. Suitable
binders for use in this invention are various cellulose
materials such as hydroxypropyl-cellulose, sodium
carboxymethyl-cellulose and hydroxyethyl-cellulose.

As used herein, a dispersant is a material that
facilitates or hélps disperse particles, such as
powders, throughout a viscous solution. Suitable
dispersants for use in this invention are mineral oil,
glycerin, memhaden fish oil, glycerol, trioleate,
hexylene glycol and the like. _

Suitable braze filler metal alloys for use in this
invention include nickél-based braze filler metals,
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-by a.rermpvable cap. To dispense the paste, the cap on this fube waia.ie@c/

and the tube was squeezed. The paste was then fed fromthe
tontrolled -7- rate so that it could be deposited on a s
brazing parts together. The braze filler netal alloy paste of this

i nvention i s non-hazardous to the environnent and can be used in
applications where a braze alloy is reqti dee to secure parts together.
Though the invention has been desciibed with respect. to preferred
enbodi nent s t heopalt-basgdvbraaei fidlerdmetdilsi aad preciolls hetale

based braze filler metals, e.g. silver, gold and

palladium. Suitable samples of both nickel- and
cobalt-based braze filler metals are shown in the

table.
Recommended
Nominal Brazing Ranges
Chemical Composition _

Sample {percent by weight) F C
A Ni-15Cr3.5B | 19502100  1066-1150
B Ni-3.58i-15Cr-22Co-2.8B 2075-2200 1135-1205
C  Ni-0.8C4.55i-14Cr-3B4.5Fe ' 1900-2200 1066-1204
D  Ni4.55i-14Cr-3B4.5Fe¢ 1970-2200 1077-1204
E  Ni4.5Si-7Cr-3B-3Fe ~ 1830-2150 1010-1177
F  Ni-4.58i-3B S 1850-2150 1010-1177
G = Ni-3.55i-18B 1950-2150 1010-1177
H  Ni-108i-19Cr 2100-2200 1147-1204
"I -Co-8Si-19Cr-17Ni-4W-0.8B 21002250  1149-1232

Sample A is a silicon free filler metal alloy that
is suitable for diffusion braiing applications and
where service conditions cannot tolerate silicon. This
alloy exhibits excellent strength and high temperature
oxidation resistance. '

- Sample B is an excellent filler metal alloy for
usé in applications with tight tolerances and thin
sections. The cobalt addition promotes base metal
wetting and braze alloy solid solutioning. Resulting
joints demonstrate excellent fatigﬁe resistance.

Sample C filler metal alloy yields high strength
joints suitable for elevated temperature applications.
This alloy is recommended for the joining of gas
turbine hardware.

Sample D filler metal alloy is chemically
similarly to Sample C except for a lower carbon
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apparent to those skilled in the art. It is therefore the |1tent|qg]a

prior art to include all such variations and nodifications. & At J

t he appended clains be interpreted as broadly as possible ip mm@ ______________________________
cl ai ned: 1. A braze filler netal or netal alloy paste which conprlses at

| east one braze filler netal or netal .all oy powder honbgeneously di spersed
t hr oughout an aqueous gel, said braze f+lber netal alloy powder present in
an anount from 80 to 93 wei ght percent based on the weight of the paste
with the rennicsittentte This alloy reduces tendencies to form

carbides and since it is sluggish, it is recommended
for wide gap applications in environments requiring
resistance to chemical attack.

Sample E filler metal alloy, while exhibiting
properties similar to those encountered with Sample C,
permits brazing at much lower temperatures. This alloy
has excellent flow characteristics while not
contributing to either IGA (InterGranular Attach) or
other base metal dilutions and is suited for joining
thin sections as encountered with heat exchanger and
honeycomb components. -

The viscosity of the braze filler metal alloy
paste can vary depending on the particular application
- it is to be used_for. When the paste is to be packaged
in a conventional squeeze tube, it can be controllably

fed from the tube and positioned exactly where it is
needed. For most applications, the braze filler metal
alloy powder could be sized between 175 and 5 microns,
preferably between 75 and 11 microns, and most

, preferably between 45 and 11 microns. The amount of
braze filler metal alloy powder in the paste should be
between 80 to 93 weight percent, preferably between 83
and 90 weight percent and most preferably between 86
and 90 weight percent based on the weight of the paste.
The amount of braze filler metal alloy powder in the
paste will generally be greater for a fine powder size.
For example, for.a course powder size of -120 to 325
Tyler mesh, the preferred amount of powder in the paste
would be bout 88% by weight while for a fine powder

size of -200 Tyler mesh to 1lp the preferred amount of
the powder in the paste would be about 90% by weight.
The gel component of this paste should be between 6 and
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aqueous gel, and wherein said aqueous gel conprises from70 thBbA9%¥§%TSHEET
percent water based on the weight of-the gel, 7 to 27 weight B%{C.en'lao t&lSSS

ev\.b..l..ﬁm ................... )

[ east one di spersant based on the weight of the gel, and 1t

percent of at |east one binder based on the weight of the gel. 2. The
braze filler netal or metal alloy paste of claim1 wherein said braze
fill'er metal alloy powder is present in=-a® amunt from 83 to 90 wei ght
percent based on the weight of the'paste; said water is present in an

amount from 782p0w8@gnei peceatyepirelfazablynbeliwesni ¢i0t ankd tlide wydightsai d

di spersant is present in an amount from 18 to 22 I.ght r,cent, d
the wei ght of PRECEBE: apdimestiPEefesAbly BF%?@ﬁPmﬁr‘?géHd;ﬁ&m‘te 1. gnto_

2.0 veight perpgpbeh@sBdsed bRethel wdight of the paste. The gel
component of the paste comprises water, preferable
di-ionized water, in an amount of between 70 and 90
weight percent and preferably in an amount between 78
and 80 weight percent based on the weight of the gel}
at least one dispersant in an amount between 7 and 27
weight percent and preferably in an amount between 18
and 22 weight percent and most preferably about 20
wéight percent based on the weight of the gel; and a
binder in an amount between 1 and 5 weight percent and
preferably between 1.5 and 2.0 weight percent based on

- the weight of the gel. A preferred gel component would
be 83 to 85 weight percent water, 12 to 15 weight
percent hexylene glycol, and balance a binder such as
hydroxypropyl-cellulose in an amount between 2 and 3
weight percent based on the weight of the gel.

Example
A braze filler metal alloy paste was prepared by

first preparing a gel containing 78 weight percent
water, 10 weight percent mineral oil, 10 weight percent
glycerin with the balance sodium carboxymethyl-
cellulose. Nickel-based braze filler metal powders,
sized about 11 to 75 microns were mixed into the gel to
form a paste having 90 weight percent metal powders
based on the.weight of the paste. The paste was fed
into a flexible tube having an opening that was closed
by a removable cap. To dispense the paste, the cap on
this tube was removed and the tube was squeezed. The
paste was then fed from the opening at a controlled



the gel. 3. The braze filler netal or netal alloy paste o RERLAGEMENT SHEET
wherein the at |east one dispersant is selected fromthe gr ;ﬁ) con}iZtBEG 1935
of mineral oil, glycerin, menhaden fish oil, glycerol triol e A

hexyl ene gl ycol . -9- 4. The braze filler netal or netal alloy paste of
claiml1 wherein the at | east one binder is selected fromthe group

consi sting of hydroxypropyl-cellul ose, sodruncarboxynethyl-cellul ose and
hydr oxyet hyl - cel | ul ose. ‘

rate so that it could be deposited on a selected area
for brazing parts together.

The braze filler metal alloy paste of this
invention is non-hazardous to the environment and can
be used in applicatidns where a braze alloy is required
to secure parts together. Though the invention has
been described with respect to preferred embodiments

' thereof, many variations and modifications will become
apparent to those skilled in the art. It is therefore
the intention that the appended claims be interpreted
as broadly as possible_in view of the prior art to
include all such variations and modifications.
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5. The brave filler netal or netal alloy paste of claim 1 {WHIERHACEMENT SHEET
braze filler netal alloy powder is selected fromthe. group c nS|stﬂnQ QEC'BQS
ni ckel -based braze filler netals, cobalt-based braze filler Gprrerene s,

preci ous netal braze filled netals such as gold, silver and palladlunl‘ﬁ
The braze filler netal alloy paste of claim1l wherein said braze filler
metal alloy powder is a nickel-based brazeg f41ler nmetal present 1Tn an

anount of 83 to 90 wei ght percent based on the wei ghmﬂmﬂm

di spersant is ghagerisnelaished:neral oil present in A Im ’Im“ﬂr
wei ght percent "based on the wei ght of the gel; sai d' bihdér s %odi um
car boxynet hyl -cel | ul ose present in an anount of 1.5 to 2 weight percent

based on the weight 1of thebielze @idler metal or metal alloy paste

which comprises at least one braze filler metal or

metal alloy powder homogeneously dispersed throughout
an aqueous gel, said braze filler metal alloy powder
present in an amount from 80 to 93 weight percent based
on the weight of the paste with the remainder the
aqueous gel, and wherein said aqueous gel comprises
from 70 to 90 weight percent water based on the weight
of the gel, 7 to 27 weight percent of at least one
dispersant based on the weight of the gel, and 1 to 5
weight percent of at least one binder based on the
weight of the gel.

2. The braze filler metal or metal alloy paste
of claim 1 wherein said braze filler metal alloy powder
is present in an amount from 83 to 90 weight percent
based on the weight of the paste; said water is present
in an amount from 78 to 80 weight percent based on the
weight of the gel; said dispersant is present in an
amount from 18 to 22 weight percent based on the weight
of the gel; and said binder is present in an amount
from 1.5 to 2.0 Weight percent based on the weight of
the gel.

3. The braze filler metal or meta; alloy paste
of claim 1 wherein the at least one dispersant is
selected from the group consisting of mineral oil,
glycerin, menhaden fish oil, glycerol trioleate and
hexylene glycol.
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water i s present in an amount of 78 to ht per cent bas li SR ﬁﬁEM“NT°Htr—
wei ght of the gel. 7.. The braze fi II m! I"m Ete officlaimfi3 BEC 1995

wherein said braze filler netal aIIOW/ basdfl Bt&ze t-itter
netal present in an anmount of 86 to 90 melght percent ‘based O the wer ght
of the paste; said dispersant is glycerine and nmineral oil present in an
amount of 18 to 22 weight percent based orf the wei ght of the gel; said

bi nder is sodi um car boxynet hyl - cel | ul ose present in an amount of 1.5 to

- 10 - 2.0 wei ght pdrcentTheadwmazen fiHd eeinfhalofon metpd alny paste

of claim 1 wherein the at least one binder is selected

from the group consisting of hydroxypropyl-cellulose,
sodium carboxymethyl-cellulose and
hydroxyethyl-cellulose.

5. The braze fillér metal or metal alloy paste
of claim 1 wherein said braze filler metal alloy poWder
is selected from the group consisting of nickel-based-
braze filler metalé, cobalt-based braze filler metals,
precious metal braze filled metals such as gold, silver
and palladium. . '

6. The braze filler metél alloy paSte of claim 1
wherein said braze fille; metal alloy powder is a
nickel-based braze filler metal present in an amount of
83 to 90 weight percent based on the weight of the
paste; said dispersant is glycerine énd mineral oil
present in an émount of 18 to 22 weight percent based
on the weight of the gel; said binder is sodium
carboxymethyl-cellulose present in an amount of 1.5 to
2 weight percent based on the weight of the gel; and
water is present in an amount of 78 to 80 weight
percent based on the weight of the gel.

7. The-bra;e filler metal alloy paste of claim 1
wherein said braze filler metal allow powder is a
cobalt-based braze filler metal present in an amount of
86 to 90 weight percent based on the weight of the
paste; said dispersant is glycerine and minerai oil
present in an amount of 18 to 22 weight percent based
on the weight of the gel; said binder is sodium
carboxymethyl-cellulose present in an amount of 1.5 to
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wei ght of the gel. 8. The braze fllu Iﬂ"ﬂ paste of clal
wherei n sai d ni ckel -based braze fill ﬂ I" m in an MQ

about 86 to 90 wei ght percent based on the melght off the paste ; sald

di spersant is present

water is present in an amount of 78 to 80 wei ght percent basedﬂéﬁLﬁﬁﬁmchSHEEf?

DEC 1935

I n an anount of about 20 wei ght percent based on the

wei ght of the gel; said binder is present lilh-an anount of about 2 wei ght

percent based on the weight of the gel; and water is present in an anount

of between 78 tm @Owe%@mwnpémm@mﬂtbb@e@domnthéewaeg@htoﬁfthheggmb.aﬁd

| al]oy aste of claim?Y mﬁ g Do 'S balt Eased braze
\ol5) 6'%0 @

braze filler
filler metal

|s ettt PRESFRG N HRNR 0?1
on the wei ght gjetdentpdsised sem dtiie speighttofstipsegedt in

08 ‘r’ﬁh?

8. The braze filler metal alloy paste of claim 6
wherein said nickel-based braze filler metal is present
in an amount of about 86 to 20 weight percent based on
the weight of the paste; said dispersant is present in
an amount of about 20 weight percent based on the

weight of the gel; said binder is present in an amount. -

of about 2 weight percent based on the weight of the
gel; and water is present in an amoqnt of between 78
to 80 weight percent based on the weight of the gel.

9. The braze filler metal alloy paste of claim 7

wherein said cobalt-based braze filler metal is present

in an amount of about 86 to 90 weight percent based on
the weight 6f the paste; said dispersant is present in
an amount of about 20 weight percent based on the
ﬁeight of the gel; said binder is present in an amount
of about 2 weight percent based on the'weight of the
gel; and water is present in an amount of between 78 to
80 weight percent based on the weight of the gel.

iO. The braze filler metal or metal alloy paste
of claim 1 wherein said paste is contained within a
flexible tube container having an opening closed by a
cap.

The

ercent based
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an anount of about 20 wei ght percent based on the wei ght of h%E%‘é{?(f?"é%’mSHEET
bi nder i's present in an anount of about 2 weight percent baseq%ﬂn_fha DEC 1995
wei ght of the gel; and water is present in an anount of betwieR 78 YiigQ

wei ght percent based on the weight of the gel. 10. The braze filler netal
or netal alloy paste of claiml1l wherein said paste is contained wwthin a
fl exi bl e tube contai ner having an opening Kl ogsed by a cap.

BRAZE FILLER METAL ALLQY PASTE

Abstract

A braze filler metal alloy paste containing braze
metal alloy powders, such as a nickel- or cobalt-based
braze filler metal, homogeneously dispersed throughout
an aqueous gel solution comprising a binder such as a
cellulose material, for example, sodium carboxymethyl-
cellulose and a dispersants such as mineral oil and
glycerine.



