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METAL, ALLQOY FLEXIBLE TAP

Field of the Invention

The invention relates to a brazé filler metal
alloy flexible tape that comprises braze metal alloy
powders dispersed in a solid gel -containing a binder
and a dispersant and also relates to a method for
producing the braze filler metal alloy flexible tape.

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 ipto the joint by capillary action
when the solder becomes 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
brézing 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 sometlmes called bronze weldlng. The
301nts 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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only majority of the gels used in braze flller 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 environment. Brazing cements for use with
.powdered brazing filier 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 liqﬁid 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.

Metal alloys can also be formed into a flat sheet
in which the metal alloy is dispersed in a liquid. The
liquid contains dissolved organic binders and
plasticizing modifiers all diluted in a solvent systen.
Speﬁifically, a slurry of a metal alloy dispersed in a

- solution containing at least a binder, plasticizer and
~solvent is spread on a flat sheet whereupon the solvent
evaporates. This produces a pliable sheet of a metal
alloy dispersed in a binder matrix. The sheet may then

be cut into a strip to form a metal alloy flexible
tape. The stripped tape may be kept flat and cut into
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useful lengths for handling or storage. The stripped
tape may also be coiled up on spools for storage.

In tape casting there is usually a spreader or
doctor blade that determine the thickness of the tape.
The doctor blade is adjustable in height so layers of
different thickness may be formed. .The bottom surface
of the tape is determined by the substrate or carrier
surface. This is usually mylar or plastic film.
Casting is accomplished by a relative movement of the
doctor blade with respect to the carrier surface. The
carrier may move under a fixed doctor blade or the
blade may be moved over the surface of the fixed
carrier. In a continuous-casing system a carrier could
be moved under a doctor blade and through a drying
tunnel. The slurry is first fed onto the carrier,
leveled by the doctor blade and carried into a drying
tunnel. The drying tunnel is equipped with ventilation
controls for exhaust of solvent-laden air and for
receiving fresh air. The drying chamber could be
heated by electric heaters mounted under the carrier
and may be supplemented by heated inlet air.

Upon exiting the drying tunnel, the dried tape is
then rolled upon itself, either with or without the
carrier. Also, prior to rolling, an adhesive layer may
be added to either one or both sides of the tape.

After the tape is rolled, it may be introduced
into a slitter which will make accurate strips of the
tape. Wide tapes may be slit into more narrow, usable
widths and lengths. The stripped tape may also be kept
flat and cut into useful lengths for handling and
storage. Casing speeds will vary considerably
according to drying length, permitted dwell time,
thickness of the tape and nature of the solvent system.



powdered brazing filler netals are commercially available fnfm@@g&@ﬁgﬁégﬁ hmﬁ

vi scoSities. The brazing cement could be a liquid plastic tha
neans"of appl yPrT&Or}(ﬁ;ijered brazing filler nmetals i ﬁ an eas%tf{»ﬂ"!ﬁl@%ﬂjﬂ, I‘
powder m xture. The brazing cenent acts as both a vehicle and

that when mxed with a powdered brazing filler netal, the mxture can be
applied by a brush, eyedropper, syringe, spray gun or the like to specific
areas to be bonded. The .viscosity of the cerent for use will depend on the
anount of filler nmetal required in a joint area. The nore viscous the

gement, the more Ii |'.dﬁ%:r ﬁ@iaimmd@ oRryteedretVatialrmt s carseltie be
The ©a su%:‘fasé:ee%:to IbneconlleChseta ee atgz%alinasl'(:I Of{lrlt%edxl Peioval oF @ I quid.
solvents. This response may then result in trapping of
gas bubbles in the drying tape. Preventing the surface
from sealing or skinning is accomplished by utilizing
the humidity drYing principle long practiced in the
structural clay industry. Essentially, this procedure
consists of introducing the wet, newly cast tape into a
warming chamber containing a high concentration of the
solvent. This concentration will limit evaporation of
solvent from the slurry while permitting migration of
the solvent to the surface. After the system has
stabilized at the higher temperature and with the
high-solvent gas concentration, exhausting of the
solvent may proceed without danger of skinning or
bubble entrapment. Obviously, careful control of both .
the temperature and volume of the inlet and exhaust air
is important in this first stage of the drying process.
Many of these processes use 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 alloy tape comprising
braze metal pohder dispersed in a gel composed of a
binder and a plasticizer that is nét hazardous to the
enﬁironment-or personal health.

Another object of the present invention is to
provide a braze filler metal alloy tape that can be.
wound or coiled onto a spool or the like for storage so
that strips of the tape can be removed when needed.

Another object of the present invention is to
provide a method for producing a braze filler metal

alloy tape.
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di spersed in a solution containing at |east a binder, plastici
solvent is spread on a flat sheet whereupon the solvent evapo
produces a pliable sheet of a metal alloy dispersed in a binder matrix. The
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lengths for handlln%mpth%&p% ect %&{I%&esent invention is to
provide a braze filler metal tape that is cost
effective to produce and easy to use. _
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 tape comprising at least one braze filler metal
alloy powder homogeneous dispersed in a gel matrix,
said braze filler powder present in an amount from 85
to 98.5 weight percent based on the weight of the tape,
preferably 90 to 98 and most preferably 95 to 96 weight
percent based on the weight of the tape, and the -
remainder being the gel matrix comprising a binder and
a plasticizer; said gel matrix comprising 10 to 90
weight percent of at least one plasticizer based on the
weight of the binder and 10 to 90 weight percent of at
least one binder based on the weight of the
plasticizer. Preferably, the plasticizer should be
present in an amount of from 25 to 75 weight percent,
based on the weight of the binder and the binder should
be from 25 to 75 weight percent based on the weight of
the plasticizer, more preferably the plasticizer should
be about 50 weight percent based on the weight of the
binder and the binder should be about 50 weight percent
based on the weight of the plasticizer.

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 aqueous
emulsion materials such as aqueous dispersions of
polyvinyl butyral and aqueous acrylic polymers.
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solution. Suitable plasticizers for use in this
invention are butyl ricinoleate and potassium oleate.
Sditable braze filler metal and metal alloys for
use in this invention include nickel-based braze filler
metals, cobalt-based braze filler metals, gold, silver
and pélladium. 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-22Co-2.8B 2075-2200 1135-1205
C  Ni-0.8C-4.5S8i-14Cr-3B-4.5Fe 1900-2200 1066-1204
D Ni-4.58i-14Cr-3B4.5F¢ ' 1970-2200 1077-1204
E Ni-4.58i-7Cr-3B-3Fe . 1830-2150 1010-1177
F  Ni-4.55i-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

Sémple A is a silicon free filler metal alloy that
is suitable for diffusion brazing applications and
where service conditions cannot tolerate silicon. This
filler metal 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 solution. Resulting
joints demonstrate excellent fatigue resistance.
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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
content. This alloy réduces 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 full 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 invention also relates to a method for

. producing a braze filler metal alloy tape comprising
the steps:

(a) preparing an aqueous gel comprising a mixture
of water along with at least one binder and at least
one plasticizer, said water present in an amount of
between 35 to 60 weight percent based on the weight of
the gel, preferably between 41 and 50 and most
preferably between 43 and 47 weight percent based on
the weight of the gél, said binder present in an amount
between 10 and 90 welght percent based on the weight of
the plasticizer, and said plasticizer present in an
amount between 10 to 90 weight percent based on the
weight of the binder;
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cause the surfaceé becone seal ed agai nst further renoval of
This response may then result in trapping of gas bubbles in the drying
tape. Preventing the surface fromsealing or skinning is acconplished by
utilizing the humdity drying principle long practiced in the structural
clay industry. Essentially, this procedtur& eonsists of introducing the wet,
new y cast tape into a warm ng chanber containing a high concentration of

t he (b} mixing at least one braze filler metal or

metal alloy powder into said gel of step (a) and
depositing said mixture on a carrier sheet;

(c) removing the aqueous liquid to form a solid
sheet of the at least one braze filler metal or metal
alloy dispersed and secured in the matrix gel. The
solid braze filler metal or metal alloy sheet may or
may not then be removed from the carrier sheet and
preferably formed into a strip or tape which can be
coiled onto a suitable spool.

Final thickness of a dried tape will be dependent
on the resulting shrinkage during drying. The dried
tape thickness will depend on the solids content of the
mixture at the doctor blade, the wviscosity of the
mixture, the casting rate, and the doctor blade height.
All of these conditions must be controlled to get
reproducible tapes.

If excess solvent (such as water) is introduced or
if the mixture has too much solvent as evidenced by too
low a viscosity after rasing the temperature to the
high-ambient casting temperature, the excess solvent
should be removed before casting. While the true
condition of the mixture with excess solvent will be
‘that of lowered solids content, the solids effect will
be noticed in lowered viscosity. This means that the
viscosity of the mixtufe must be measurable and
controllable. A system to accomplish this consists of
a temperature-controlled pressure vessel wherein the
viscosity of the mixXture may be constantly monitored
and a vacuum pump that will permit de-airing and
evaporation of any excess solvent such as water and/or

~ entrapped air.
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gas concentration, exhausting of the solvent nay proceed wt anger
sKi nni ng or bubbl e entrapment. Cbviously, careful control of both_the
tenperature and volume of the inlet and exhaust air is inportant in this
first stage of the drying process Many “of® tthese processes use organic
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excess solvent and the evacuation is continued until

the solvent and/or air is substantially removed. 1If

these steps are ‘repeated carefully} the resulting cast

tape should be of constant quality.

For most'applications, the braze filler metal
alloy powder could be sized between 5 and 125'microns,
preferably between 9 and 75 microns, and most
preferably between 11 and 45 microns. .The amount of
braze filler metal alloy powder in the aqueous mixture
should be between 75 and 98 weight percent, preferably
between 85 and 98 weight percent and most preferably
between 95 and 98 weight percent based on the'weight of
the gel mixture. The binder and plasticizer of the'gel
‘mixture should be between 45 and 65 weight-percent,
preferably between 45 and 60 weight percent and most

- preferably between 56 and 58 weight percent based on
the weight of the gel mixture. The gel component of
the mixture preferably comprises water, preferably
deionized water, in an amount of between 30 and 70
weight percent, preferably in an amount between 41 and
50 weight percent and most preferably between 43 and 47
weight percent based on the weight of the gel mixture.
The plasticizer should be pfesent in an amount between
10 and 90 weight percent, preferably an amount between
25 and 75 weight percent, most preferably about 50
weight percent based on the weight of the binder; and
the binder in an amount between 10 and 90 weight
percent, preferably between 25 and 75 weight percent
and most preferably about 50 weight percent based on
the weight of the plasticizer.
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The final tape should preferably contain 85 to
98.5 weight percent braze filler metal alloy, 1.5 to 15
weight percent binder and plasticizer, all based on the
weight of the tape. The tape should be sufficiently
flexible so that it can be coiled on a conventional
spool for storage and peeled off when needed.

Example
A braze filler metal alloy mixture was prepared by

first preparing a gel containing 46 weight percent
water, 27 weight percent binder of polyvinyl butyral
and 27 weight percent plasticizer of potassium oleate.
Nickel-based braze filler metal powders, sized about 11
to 45 microns were mixed into the aqueous gel to form a
mixture having 95 weight percent metal powders based on

the weight of the mixture. The mixture was fed onto a -

carrier to a height of 0.010 inch using conventional
doctor blade technology. The mixture was heated to
175°C to remove the water and once the mixture dried it
was removed from the dfying chamber as a braze filler
nmetal alloy tape which was coiled dnto a 4 inch
diameter spool. |

The braze filler metal alloy tape of this
invention is non-hazardous to the environment and can
be used in applications where a braze alloy is reguired
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 appendix claims be interpreted
as broadly as possible in view of the prior art to
include all such variations and modifications.

heal t h. Anot her object of the presem;mkayﬁpﬁagﬁ
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di spersed in a gel matrix, said braze filler powder present in an anount
from85 to 98.5 wei ght percent based on &Ee_meight of . the tape, preferably
90 to 98 and nost preferably 95 to 96 wei ght percent based on the wei ght of
t he tape, and remajnder. being the gel matrix' conprising a binder and a
pl asti ci zer; ﬁﬂé Tt 5 4EF¥Rconprising 10 to 90 wei ght percent of at |east
one pl asticizer based on the weight of the binder and 10 to 90 wei ght
percent of at 1.

A braze filler metal or metal alloy tape
which comprises at least one braze filler metal or
metal alloy powder homogeneously dispersed throughout a
gel matrix, said braze filler metal or metal alloy
powder present in an amount from 85 to 98.5 weight
percent based on the weight of the tape with the
remainder being the gel matrix which comprises at least
one plasticizer and at least one binder and wherein
said plasticer is preseht in an amount from 10 to 90
weight percent based on the weight of said binder, and
‘said binder is present in an amount from 10 to 90

weight percent based on Ehe weight of said plasticizer.

2. The braze filler metal or metal alloy tape of
claim 1 wherein said braze fiiler metal or metal alloy
powder is present in an amount from 90 to 98 weight
percent based on the weight of the tape; said
plasticizer is present in an amount from 25 to 75
weight percent based on the weight of said binder; and
said binder is present in an amount from 25 to 75

weight percent based on the weight of said plasticizer.

3. The braze filler metal or metal alloy tape of
claim 1 wherein said at least one plasticizer is
selected from the group consisting of butyl ricinoleate
and potassium oleate.

4. The braze filler metal or metal alloy tape of
claim 1 wherein said at least one binder is selected
from the group consisting of aqueous dispersion of

polyvinyl butyrals and aqueous acrylic polymers.

i
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pl asticizer should be about 50 melght percent based on the wei ght of the

bi nder and the bi nder shoul d be about 50 gelght percent based on the wei ght
of the plasticizer. As used herein, a bifider is a material that is used to
hol d solid particles together. Suitable binders for use in this invention
are various aqueous enul sion materials such as aqueous di spersions of

pol yvi nyl butyral &nd adieolsramy Wiildemwinetsrls.or metal alloy tape of

claim 1 wherein said braze filler metal alloy powder is

selected from the group consisting of nickel-based
braze filler metals, cobalt-based braze filler metals,

gold, silver and palladium.

6. The braze filler metal or metal alloy tape of
claim 1 wherein the thickness of the tape is between
0.002 inch and 0.125 inch.

7. The braze filler metal alloy tape of dlaim 1
wherein said braze filler metal alloy powder is a
nickel-based braze filler metal present in an amount of
85 to 98.5 weight percent based on the weight of the
tape; said plasticizer is butyl ricinoleate and
potassium oleate present in an amount of 10 to 90
weight percent based on the weight of said binder; and
said binder is an aqueous dispersion of polyvinyl
butyral present in an amount of 10 to 90 weight percent

based on the weight of said plasticizer.

8. The braze flller metal alloy tape of claim 1
whereln said braze filler metal allow powder is a
cobalt-based braze filler metal present in an amount of
90 to 98 weight percent based on the weight of the
tape; said plasticizer is butyl ricinoleate and
potassium oleate present in an amount of 10 to 90
weight percent based on the weight of said binder; and
said binder is an aqueous dispersion of polyvinyl
butyral present in an amount of 10 to 98 weight percent

based on the weight of said plasticizer.
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filler metal and netal alloys for use in thls i nvention include

ni ckel -based braze filler netals, cobaltsbased braze filler netals, gold,
silver and palladium Suitable sanples of both nickel- and cobalt-based

braze filler ”Etal%.arePFQQW%Jd1fgyaﬂfgad%ing a braze filler metal
alloy tape comprising the steps:

(a) preparing an aqueous gel comprising at least
one plasticizer, at least one binder and a solvent,
said solvent present in an amount between 35 to 60
weight percent based on the weight of the aqueous gel;
said binder present in an amount between 10 to 90 based
on the weight of the binder, and said plasticizer
present in an amount between 10 to 90 weight percent
based on the weight of the plasticizer: _

(b) mixing at least one braze filler metal alloy
powder into said gel of step (a) and depositing said
mixture on a carrier sheet;

(c) _removing the aqueous solvent so that the gel
makes a gel matrix for the dispersed powder to form a
solid sheet of the at least one braze filler metal
alloy dispersed ih said gel matrix.

-10. The method of claim 9 wherein the solid sheet
of the at least one braze filler metal alloy dispersed
in the gel matrix is removed from the carrier sheet and

formed into a coiled tape.



Reconmmended Nomi nal | Bra2|ng Ranges Chemi cal Cmmum th&%&m

Sanpl e (exEerg3 by wei ght) e B CA N|-15Cr Reh“d
1950- 2100 1066- 1150 B Ni - 3. 5Si -15Cr - 22Co- 2. 8B 2075- 2

C N -0.8C4.5Si-14Cr-3B- 4. 5Fe 1900- 2200 1066- 1204 D

Ni 4. 5Si - 14Cr - 3B- 4. 5Fe 1970- 2200 1077- 1204 E Ni-4.58|-7Cr 38—3Fe
1830- 2150 1010-1177 F N -4.5Si-3B 1850- 2150  1010- 1177
G N-3.5Si-1.8B : 1950- 21584 ~1010-1177 H N -10Si - 19Cr

2100- 2200 1147-1204" |  Co-8Si - 19Cr - 17N|-4¥Y0 BBE 2100-2250

1149- 1232 Sample Ais s suitable

for diffusion brazing appllcatlons'and
Abstract
A braze filler metal alloy tape containing braze
metal alloy powders, such as a nickel- or cobalt-based
braze filler metal, homogeneously dispersed throughout
an aqueous dispersion comprising a binder, such as
polyvinyl butyral, and plasticizers, such as butyl
recinoleate and potassium oleate. The method for

prodicing the tape is also disclosed.
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alloy is recormended foﬁRﬂEﬁ %fiﬂﬁﬂgME&AﬂaﬁLLOY FLEXIBLE TAPE

Field of the Invention
The invention relates to a braze filler metal

alloy flexible tape that comprises braze metal alloy
powders dispersed in a solid gel containing a binder
and a dispersant and also relates to a method for |

producing the braze filler metal alloy flexible tape.

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 extieme, brazing is similar to soldering and is
sometimes called hard soldering. Joints to be soldered
are uéually designed to require a thin film of filler -
metal which is drawn into the joint by capillary action
when the solder becomes 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
joinfs_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. |

tenperature applications. This
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turbine hardware. Sanple Dfiller netal alloy is chenmically REPLAECEMENS SHEET
Sanpl e C except for a | ower carbon content. This alloy redudes tendencies

to form carbides and since it is sl uggi sh, it is recomended| ek vvﬂc@a Qﬁﬁ)]ﬂsﬁ
applications in environments requiring resistance to chemc ~

Sample E full netal alloy, while exhibiting properties simlar to those
encountered with Sanple C, permts brazing at nmuch | ower tenperatures. This
all oy has excellent flow characteristics w2l not contributing to either

| GA (I'nterGranular Attach) or other base netal dilutions and is suited for
joining thin secti onSmzentilidemstal tpadioes 2xepagerabhyl dosymonb

conponents. blends of filler metal with a chemical neutral gel. A
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 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 mixturé. 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.

Metal alloys can also be formed into a flat sheet
in which the metal alloy is dispersed in a liquid. The
'liquid contains dissolved organic binders and
plasticizing modifiers all diluted in a solvent system.
Specifically) a slurry of a metal alloy dispersed in a
solution containing at least a binder, plasticizer and
solvent is spread bn a flat sheet whereupon the solvent
evaporates. This produces a pliable sheet of a metal
alloy dispersed in a binder matrix. The sheet may then
be cut into a strip to form a metal alloy flexible
tape. The stripped tape may be kept flat and cut into
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The invention al so relates to a method for produci ng a br aze|| fREALACEMENT SHEET

all oy tape conprising the steps: (a) preparing an aqueous geli conpr{ %
m'xture of water along with at |east one binder and at |east| d#e: 13 BECED

plasticizer, said water present in an anount of between 35 t0 60 wergnt
percent based on the weight of the gel, preferably between 41 and 50 and
most preferably between 43 and 47 wei ght percent based on the weight of the
gel, said binder present in an anbunt betwwe®n-10 and 90 wei ght percent
based on the weight of the plasticizer, and said plasticizer present in an

anmount bet ween ifsdfuPAertHE R denidbise borstdrayel 9ithefsthtppedder;
tape may also be coiled up on spools for storage.

In tape casting thére.is usually a spreader or
doctor blade that determine the thickness of the tape.
The doctor blade is adjustable in height so layers of
different thickness may be formed. The bottom surface
of the tape is determined by the substrate or carrier
surface. This is usually mylar or plastic film. _
Casting is accomplished by a relative movement of the
doctor blade'with respect to the carrier surface. The
carrier may move under a fixed doctor blade or the
blade may be moved over the surface of the fixed
carrier. In a continuous-casing system a carrier could
be moved under a doctor blade and thrdugh a drying
tunnel. The slurry is first fed onto the carrier,
leveled by the doctor blade and carried into a drying
tunnel. The drying tunnel is equipped with ventilation
controls for exhaust of solvent-laden air and for
receiving fresh air. The drying chamber could be
heated by electric heaters mounted under the carrier
and may be supplemented by heated inlet air.

Upon exiting the drying tunnel, the dried tape is
then rolled upon itself, either with or without the
éarrier. Also, prior to rolling, an adhesive layer may
be added to either one or both'sides of the tape.

After the tape is rolled, it may be introduced
into a slitter which will make accurate srrips of the
tape. Wide tapes may be slit into moré narrow, usable
widths and lengths. The stripped tape may also be kept
flat and cut into useful lengths for handling and
storage. Casing speeds will vary cbnsiderably
according to drying length, permitted dwell time,
thickness of the tape and nature of the solvent system.



REPLACEMENT SHEET (b) m xing at |east one braze filler netg| REPLASEMENT $SHBET
powder into said gel of step (a) and depositing said m xturje on a el
sheet; (c) renoving the aqueous liquid to forma solid sh Dat?flﬁgdg.[‘ei%
| east one braze filler nmetal or netal alloy dispersed and s& -
matri-x gel. The solid braze filler netal or netal alloy sheet may or may
not then be renoved fromthe carrier sheet and-preferably fornmed into a
strip or tape which can be coiled onto asujt-abl e spool. Final thickness of
a dried tape wili be dependent on the resulting shrinkage during drying.
The dried Too rapid drying of the wet slurry may cause the

surface to become sealed against further removal of
solvents. - This response may then result in trapping of
gas bubbles in the drying tape. Preventing the surface
from sealing or skinning is accomplished by utilizing
the humidity drying principle long practiced in the
structural clay industry. Essentially, this p:océdure
- consists of introducing the wet, néwly cast tape into a
warming chamber containing a high concentration of the
solvent. This concentration will limit evaporation of
solvent from the élurry while permitting migration of
the solvent to the.surface. After the system has
stabilized at the higher temperature and with fhe
high-solvent gas concentration, exhausting of the
solvent may proceed without danger of skinning or
bubble entrapment. Obviously, careful control of both
the temperature and volume of the inlet and exhaust air
is important in this first stage of the drying process.
Many of these processes use organic solvents that are
hazardous to both personal health and the environment.

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

Another object of the present invention is to

~ provide a braze filler metal allby tape that can be_

wound or coiled onto a spool or the like for storage so
that strips of the tape can be removed when needed.

Another object of the present invention is to
provide a method for producing é braze filler metal
alloy tape.
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tape 't hi ckness will depend on the solids content of t he m X tREPE AGEMEMNT SHEET
doct or..bl ade, the viscosity of the mxture, the casting raje, and tgeQEc \g%
doctor bl ade height. Al of these conditions nust be contr Idaﬁita ..............

reproduci bl e tapes. If excess solvent (such as water) is i brodeveegd—or—1t
the m xture has too nuch sol vent as evidenced by too |low a viscosity after
rasing the tenperature to the high-anbient casting tenperature, the excess
sol vent shoul d be renoved before castingf'ﬁhr1e the true condition of the
m xture with excess solvent wi'll be that of |owered solids content, the
solids effect will bAnsshere@bieqtoRs dhe prasant, inventioredms tchat t he

viscosity of the-ghwide & mtzeb%ﬂfmumaq e YHAOliAklgyt A systemto

acconplish this“consists of
effective to produce and easy to use.
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 tape comprising at least one braze filler metal
alloy powder homogeneous dispersed in a gel matrix,
said braze filler powder present in an amount from 85
to 98.5 weight percent based on the weight of the tape,
preferably 90 to 98 and most preferably 95 to 96 weight
percent based on the weight of the tape, and the
remainder being the gel matrix'comprising a binder and
a plasticizer; said gel matrix comprising 10 to 90
weight percent of at least one plasticizer based on the
weight of the binder and 10 to 90 weight percent of at
least one binder based on the weight of the _
plasticizer. Preferably, the plasticizer should be

- present in an amount of from 25 to 75 weight percent,
based on the weight of the binder and the binder should
be from 25 to 75 weight percent based on the weight of
the'plésticizer, more preferably the plésticizer should
be about 50 weight percent based on the weight of the
binder and the binder should be about 50 weight percent
~based on the weight of the plasticizer.

‘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 aqueous
emulsion materials such as aqueous dispersions of
polyvinyl butyral and agqueous acrylic poiymers.



a.tenperature-control | ed pressure vessel wherein the viscos| tRERHACEMENT SHEET
m xture may be constantly nonitored and a vacuum punp that W I I pqr31 BEC 1895
de-airing and evaporation of any excess solvent such as wat ro3he ors s

ent rapped air. -9- To produce the tape, the mxture is p aced |n a
pressure vessel that is evacuated until the viscosity increases to the
optimal level indicating renoval of excess solvent and the evacuation is
continued until the solvent and/or air i§‘§hﬁ§tantially renoved. If these

steps are repeated carefmla/ t he resul tjing cast . .
As used herein, a plasticizer is a material that

softens the tape and facilitates or helps disperse
particles, such as powders, throughout a viscous
_solution. Suitable plasticizers for use in this
invention are butyl ricinoleate and potassium oleate.
Suitable braze filler metal and metal alloys for
use in this invention include nickel-based,braze.filler
metals, cobalt-based braze filler metals, gold, silver
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-15Cr-3.5B 1950-2100 1066-1150
B Ni-3.5Si-15Cr-22Co-2.8B 2075-2200 1135-1205
C  Ni-0.8C-4.5Si-14Cr-3B-4.5Fe 1900-2200 , 1066-1204
D  Ni4.55i-14Cr-3B4.5F¢ 1970-2200 1077-1204
E  Ni-4.55i-7Cr-3B-3Fe 1830-2150 1010-1177
'F Ni-4.55i-3B 1850-2150 1010-1177
G  Ni-3.55i-1.3B 1950-2150 1010-1177
H  Ni-10Si-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
filler.metal 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 élloy solid solution. Resulting
joints demonstrate excellent fatigue reéistance.



et al- al | oy powder could be sized between 5 and 125 m cron pre erab
‘between 9 and 75 microns, and tost preferably between 11 a
The amount of braze fiIIer metal alloy powder in the aqueou!
be between 75 and 98 wei ght percent, preferably. between 85 and 98 wei ght

percent and nost. preferably between 95 ang 98 wei ght percent based on the
wei ght of the gel mxture. The bi nder and pTast|C|zer of the gel mxture

shoul d be between 45 and 6 | ght Ly ween 45_and 60

wei ght per cent euni$k%$g$ éfﬁegg %E&ﬁieﬂl gegg g% ﬁﬁ?&gﬁg based
on the weight fdinte $eltabké ufer é'IlevﬂeédCﬁéfﬁpéﬁatuﬁé applictations.

preferably CLW%higqglfﬁ§e{é Prggﬁﬁéﬁéxd for the joining of gas

tapé shoul d be of constant quality. For nost applications, % hﬁphhééﬁéNHéHﬁET

turbine hardware.

Sample D filler metal alloy is chemically
similarly to Sample C except for a lower carbon
content. 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 full 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'fbr joining
‘thin sections as encountered with heat exchanger and
honeycomb components.

The invention also relates to a method for )

- producing a braze filler metal alloy tape comprising
the steps:

(a) preparing an aqueous gel comprising a mixture
of water along with at least one bihder and at least
one plasticizer, said water present in an amount of
between 35 to 60 weight percent based on the weight of
the gel, preferably between 41 and 50 and most
preferably between 43 and 47 weight percent based on

| the weight of the géi, said binder present in an amount
between 10 and 90 weight percent based on the weight of
the plasticizer, an& said plasticizer present in an
amount between 10 to 90 weight percent based on the
weight of the binder;



dei oni zed Water, in an amount of between 30 and 70 wei ght pgrREMIACEMENT SHEET
.preferably in-an anobunt between 41 and 50 wei ght percent an
‘preferably between 43 and 47 wei ght percent based on the we
.m xture. The plasticizer should be present in an anmount bet

wei ght percent, preferably an anount between 25 and 75 wei ght percent, nost
preferably about 50 wei ght percent based on the wei ght of the binder; and

t he binder in an anount between 10 and'905WEight percent, preferably

bet ween 25 and 75 wei ght percent and nost preferably about 50 wei ght
percent based on t h@MheiRi#ing ahelopskione Araze filler metal or

metal alloy powder into said gel of step (a) and
depositing said mixture on a carrier sheet;

(c) removing the agueous liquid to form a solid
sheet of the at least one braze filler metal or metal -
alloy dispersed and secured in the matrix gel. The
solid braze filler metal or metal alloy sheet may or
may not then be removed from the carrier sheet and
preferably formed into a strip or tape which can be
coiled onto a suitable spool.

‘Final thickness of a dried tape will be dependént
on the resulting shrinkage during drying. The dried
tape thickness will depend on the solids content of the
mixture at the doctor blade, the viscosity of the
mixture, the casting rate, and the doctor blade height.
All of these conditions must be controlled to get
feproducible tapes. |

If excess solvent (such as water) is introduced or
if the mixture has too much solvent as evidenced by too
low a viscosity after rasing the temperature to the
high-ambient casting temperature, the excess solvent
should be removed before casting. While the true
condition of the mixture Qith excess solvent will be
that of lowered solids content, the solids effect will
be noticed in lowered viscosity. This means that the
viscosity of thé mixture must be measurable and
controllable. A system to accomplish this consists of
a temperature-controlled pressure vessel wherein the
viscosity of the mixture'may be constantly monitored
and a vacuum pump that will permit de-airing and
evaporation of any excess solvent such as water and/or
entrapped air. '



REPLACEMENT SHEET - 10- The final tape should preferably coiﬁﬁﬁ#ﬂ@gwﬁyﬁﬁﬁﬁfT
wei ght percent braze filler nmetal alloy, 1.5 to 15 weight pgrcent q]cﬂﬁcm
and plasticizer, all based on the weight of the tape. The .dﬁﬁﬁsh‘umﬁ"ﬁﬁf """"
sufficiently flexible so that it can-be coiled on-.a conventional spool for
storage and peel ed off when needed. Exanple A braze filler netal alloy

m xture was prepared by first preparing_agggl contai ni ng 46 wei ght percent
wat er, 27 wei ght percent binder of polyvinhyl butyral and 27 wei ght percent

I I Ci f ' I | | - : L | wd ;
Ci 2o about 11 Lo 25 M e Wy T SRREREE o RFLeR® B4 8001

pressure vessel that is evacuated until the viscosity

increases to the optimal level indicating removal of
excess solvent and the evacuation is continued until
the solvent and/or air is substantially removed. 1If
these steps are repeated carefully, the resulting cast
tape should be of constant quality.

For most applications, the braze filler metal
alloy powder could be sized between 5 and 125 microns,
preferably between 9 and 75 microns, and most
preferably between 11 and 45 microns. The amount of
braze filler metal alloy powder in the agqueous mixture
should be between 75 and 98 weight percent, preferably

- between 85 and 98 weight percent and most preferably
between 95 and 98 weight percent based on the weight of
the gel mixture. The binder and plasticizer of the gel
mixtufe should be between 45 and 65 weight percent,
preferably between 45 and 60 weight percent and most
preferably between 56 and 58 weight percent based on
the weight of the gel mixture. The gel component of
the mixture preferably comprises water, preferably
deionized water, in an amount of between 30 and 70
weight percent, préferably in an amount between 41 and
50 weight percent and most preferably between 43 and 47
weight percent based on the weight of the gel mixture.
The plasticizer should be present in an amount between
10 and 90 weight percent, preferably an amount between
25 and 75 weight percent, mdst preferably about 50
weight percent based on the weight of the binder; and
the binder in an amount between 10 and 90 weight
percent, preferably between 25 and 75 weight percent
and most preferably about 50 weight percent based on
the weight of the plasticizer.



m xt ure having 95 wei ght percent netal powders based on t {|cRERUAGRMENT SHEET

m xture. The m xture was fed onto a carrier to a height off 0.01Q in sing
rconventional doctor blade technol ogy. The m xture was hea éﬂ“@bnfé%ﬁﬁti s
remove the water and once the mxture dried it was renoved fromrthe dryfﬁg—J
chanber as a braze filler netal alloy tape which was coiled onto a 4 inch
di aneter spool. The braze filler netal all]oy tape of this invention is
non- hazardous to the environment and can ¥& Used in applications where a

braze alloy is required _to secure garts toggther. Though the _invention has
been described wit hTR@sPaRalt BaBecFRPRLE BRBEBFARAYSCPRERLB! 85nEkRy

va{iafiops ?Rdgg?gi&éféhtoﬁérééht Begeeerapparenbth® Lhosg,ski bl ed | the:
art- 'S e&gigﬂg percent binder and plasticizer, all based on the

weight of the tape. The tape should be sufficiently
flexible so that it can be coiled on a conventional
spool for storage and peeled off when needed.

_ Example
A braze filler metal alloy mixture was prepared by

first preparing a gel containing 46 weight percent
water, 27 weight percent binder of polyvinyl butyral
and 27 weight percent plasticizer of potassium oleate.
Nickel-based braze filler metal powders, sized about 11
to 45 microns were mixed into the aqueous gel to form a
mixture having 95 weight percent metal powders based on
the weight of the mixture. The mixture was fed onto a
carrier to a height of 0.010 inch using conventional
doctor blade technology. The mixture was heated to
175°C to remove the water and once the mixture dried it
was removed from the drying chamber as a braze filler

- . metal alloy tape which was coiled onto a 4 inch .
diameter spool. | .

" The braze filler metal alloy tape of this
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 appendix claims be interpreted
as broadly as possible in view of the prior art to
include all such variations and modificafions.



the intention that the appenti- cl ai ms b u , lbr
possi bl e i n vingwnQf ior art ta incl n ‘ !
nodi fi cations. H£%%m Resdimed 1. A braze

t-ape which co t one braze filler netal or _
honobgeneousl y ughout a gel matrix, said braze filler nmetal or
nmetal alloy powder present in an anmount_ f{pm.85 to 98.5 wei ght percent

based on the weight of the tape with the renmai nder being the gel matrix

whi ch conpri seghak i8a%d ;qR@qR! astici zer be selected fromthe group, butyl
ricinol eate and—potassrurmoteate and at | east one bi nder and

ggPyAgg,'MENT SHEET
i ons q
paﬁﬁet a -axl .oy ........

1. A braze filler metal or metal alloy tape
which comprises at least one braze filler metal or
metal alloy powder homogeneously dispersed throughout a
gel matrix, said-braze filler metal or metal alloy
powdér present in an amount from 85 to 98.5 weight
percent based on the weight of the tape with the
remainder being the gel matrix which comprises at least
one plasticizer and at least one binder and wherein
said plasticer is present in an amount from 10 to 90
weight percent based on the weight of said binder, and
said binder is present in an amdunt_from 10 to 90
weight percent based on the weight of said plasticizer.

2. The braze filler metal or metal alloy tape of
claim 1 wherein said braze filler metal or metal alloy .
powder is present in an amount from 90 to 98 weight
percent based on the weight of the tape; said
Plasticizer is present in an amount from 25 to 75
weight percent based on the weight of said binder; and
. said binder is present in an amount from 25 to 75
weight percent based on the weight of said plasticizer.

3. The braze filler metal or metal alloy tape of
claim 1 wherein said at least one plasticizer is
selected from the group consisting of butyl ricinoleate
and potassium oleate.

4. The braze filler metal or metal alloy tape of
claim 1 wherein said at least one binder is selected
from the group consisting of aqueous dispersion of
polyvinyl butyrals and aqueous acrylic polymers.



wher ei n said—ptasticer- is present in an g I];“ rlmmlm f]ORg\%FAQCF‘ﬁME;%T§EﬁFT
based on th i ght of said binder, and eglent i n Eﬁqyﬁ
from10 to SB“ ¢edhased on tJMﬂL gl; said pl a@?"?c‘:!rlz%r':“"2', """""
The braze fil H tal alloy tape of claiml1l wherein said braze
filler netal powder is present in an anount from90 to 98

wei ght percent based on the weight of thgatape; said plasticizer.is present
in an anmount from 25 to 75 wei ght ‘percent based on the wei ght of said

bi nder; and said binder is presént in an anount from25 to 75 wei ght

percent. based on the weight of said plasticizer. 3. The braze filler_netal
or netal alloy tapeof ding Ruazmeiillesaretat seaetahaabiovetare g ected

fromthe group1GORS SliHkrOin BB USTaESPEI Bl O mét P! yVidw | pbidyrals and
aqueous -acrylic polyners. L .

selected from the group consisting of nickel-based

braze filler metals, cobalt-based braze filler metals,

gold, silver and palladium.

6. The braze filler metal or metal alloy tape of
claim 1 wherein the thickness of the tape is between
0.002 inch and 0.125 inch.

7. The braze filler metal alloy tape of claim 1
wherein said braze filler metal alloy powder_is a
nickel-based braze filler metal present in an amount of
85 to 98.5 weight percent'based on the weight of the
tape; said plasticizer is butyl ricinoleate and
potaséium oleate present in an amount of 10 to 90
weight percent based on the weight of said binder; and
said binder is an aqueous dispersion of polyvinyl
butyral present in an amount of 10 to 90 weight percent
based on the weight of said plasticizer.

8. The braze'filler metal alloy tape of claim 1
wherein said braze filler metal allow powder is a
cobalt-based braze filler metal present in an amount of
90 to 98 weight percent based on the weight of the
tape; said plasticizer is butyl ricinoleate and
potassium oleate pfeSent in an amount of 10 to 90
weight percent based on the weight of said binder; and
said binder is an aqueous dispersion of polyvinyl
butyral present in an amount of 10 to. 98 weight percent
based on the weight of said plasticizer.



4. The bfé%ﬁ‘T*TTE? metal of metal allok mu I& mﬂn EﬂACEMEMTQHEEf
fitler thysaﬁ ds sel ected f sifsti ng

‘ni ckel - ‘ S metal s, cobalt-based brfazé 111 rDad@ta?sa % lﬂSS
sil ver d REPLACENENT SHEET - 12 - 5. The braze—+H++rer

or netal al c aim 1l wherein the thickness of the tape is between

0.002 inch -and 0 125 |nch 6. The braze.fj4ler netal alloy tape of claiml
wherein said braze filler netal -al1oy powder is a nickel -

9. A method for producing a braze filler metal
alloy tape comprising the steps:

(a) preparing an aqueous geihcomprising at least
one plasticizer, at least one binder and a solvent,
said solvent present in an amount between 35 to 60 ..
weight percent based on the weight of the aqueous gel;
said binder present in an amount between 10 to 90 based
on the weight of the binder, and said plasticizer
present in an amount between 10 to 90 weight percent
based on the weight of the plasticizer;

(b} mixing at least one braze filler metal alloy
powder into said gel of step (a) and depositing said
mixture on a carrier sheet;

(c) removing the aqueous solvent so that the gel
makes a gel matrix for the dispersed powder to form a
solid sheet of the at least one braze filler metal
alloy dispersed in said gel matrix.

10. The method of claim 9 wherein the solid sheet
of the at least one braze filler metal alloy dispersed
in the gel matrix is removed from the carrier sheet and
formed into a coiled tape.
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based braze filler metal present in an amount of 85 to 98. 5| mEPGACENENT SHEET
based on the weight of the tape; said plasticizer is butyl {ficinol E??E@‘ggs
pot assi um ol eate present in an ‘anount of 10 to 90 wei ght peqf Cete:..based:-oa--
~the weight of said binder; and said binder is an agueous di T Of :
- polyvinyl butyral present in.an anount of 10 to 90 wei ght percent based on
the weight of said plasticizer. 7. The brggze filler netal alloy tape of
claiml1l wherein said braze filler netal allow powder is a cobalt- . based
braze filler metal pre try ol of 2| rcent based on
t he wei ght of the tape?ﬁiAZﬂrk 38 AL'AL(b L I&gﬁ%&ﬁg and pot assi um
ol eate present in an anount of 10 to 90 wei ght percent based on the wei ght
of said binder; and said binder is an eous. di spersion of polyvinyl
butyral present in an anmount of 10 togggﬂ§g¥é%t

A braze filler metal alloy tape containing braze

metal alloy powders, such as a nickel- or cobalt-based
braze fille; metal, homogeneously dispersed throughout
an aqueous dispersion comprising a binder, such as
polyvinyl butyral, and plasticizers, such as butyl
recinoleate and potassium oleate. The method for
producing the tape is also disclosed.
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percént based on the wei ght of said plasticizer. 8. A nethod f(ﬁEPﬁwAQEM&NA’gSHEET

‘& braze filler E“m“mm!i‘ﬁ conprising the steps : (a) preparing an
aqueous gel C(Jr]nm“ one plasticizer, selected Or 0. '
butyl ricinol eate @nd pdtassi um ol eate at |east one binder {[aREPLACKMENRSHEET

said solvent present in an anount between 35 to 60 wei ght elé%ent]lﬂasﬂﬂil 1936
the wei ght of the aqueous gel; said bhirder present in an a ?"berweenmiﬁ """
to 90 based on the weight of the binder, and said plasticizer present 1Tn an

anount between 10 to 90 wei ght percent based on the wei ght of the
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1. A braze filler metal or metal alloy tape which
comprises at least one braze filler metal or metal alloy
powder homogeneously dispersed throughout a gel matrix, said
braze filler metal or metal alloy powder present in an amount
from 85 to 98.5 weight percent based on the weight of the
tape with the remainder being the gel matrix which comprises
at least one plasticizer be selected from the group, butyl
ricinoleate and potassium oleate and at least one binder and
wherein said plasticer is present in an amount from 10 to 90
weight percent based on the weight of said binder, and said
binder is present in an amount from 10 to 90 weight percent
based on the weight of said plasticizer.

2. The braze filler metal or metal alloy tape of claim
1 wherein said braze filler metal or metal alloy powder is
present in an amount from 90 to 98 weight percent based on
the weight of the tape; said plasticizer is present in an
amount from 25 to 75 weight percent based on the weight of
said binder; and said binder is present in an amount from 25
to 75 weight percent based on the weight of said plasticizer.

3. The braze filler metal or metal alloy tape of claim
1 wherein said at least one binder is selected from the group
consisting of aqueous dispersion of polyvinyl butyrals and
aqueous acrylic polymers.

4. The braze filler metal or metal alloy tape of claim
1 wherein said braze filler metal alloy powder is selected
from the group consisting of nickel-based braze filler
metals, cobalt-based braze filler metals, gold, silver and
palladium. . '
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of st epositiing said mixture on a carrier sheet; (c)
renDV|ng t he m“l t so that the gel makes a gel EﬁLA@EMEh¢SHEET
di sper sed &“m A\m solid sheet of the at |east one lpraze é/n
met al aII rsed Fn %aid gel matrix. 9. The method of bai "é _______ @QEL.
the solid sheet of the at |east one braze-filler netal al

the gel matrix is renoved fromthe carrier sheet and forned into a CO|Ied
t ape.

5. The braze filler metal or metal alloy tape of claim
1 wherein the thickness of the tape is between 0.002 inch and
0.125 inch.

6. The braze filler metal alloy tape of claim 1
wherein said braze filler metal alloy powder is a nickel-
based braze filler metal present in an amount of 85 to 98.5
weight percent based on the weight of the tape; said
plasticizer is butyl ricinoleate and potassium oleate present
in an amount of 10 to 90 weight perxrcent based on the weight
of said binder; and said binder is an aqueous dispersion of
polyvinyl butyral present in an amount of 10 to 90 weight
percent based on the weight of said plasticizer.

7. The braze filler metal alloy tape of claim 1
wherein said braze filler metal allow powder is a cobalt-
based braze filler metal present in an amount of 90 to 98
weight percent based on the weight of the tape; said
plasticizer is butyl ricinoleate and potassium oleate present
in an amount of 10 to 90 weight percent based on the weight
of said binder; and said binder is an aqueous dispersion of
polyvinyl butyral present in an amount of 10 to 98 weight
percent based on the weight of said plasticizer.

8. A method for producing a braze filler metal alloy
tape comprising the steps

(a) preparing an aqueous gel comprising at least one
plasticizer, selected from the group, butyl ricinoleate and
potassium oleate at least one binder and a solvent, said
solvent present in an amount between 35 to 60 weight percent
based on the weight of the aqueous gel; said binder present
in an amount between 10 to 90 based on the weight of the
binder, and said plasticizer present in an amount between 10
to 90 weight percent based on the weight of the plasticizer;
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(b) mixing at least one braze filler metal alloy powder
into said gel of step (a) and depositing said mixture on a
carrier sheet;

(c) removing the aqueous golvent so that the gel makes
a gel matrix for the dispersed powder to form a solid sheet
of the at least one braze filler metal alloy dispersed in
gaid gel matrix.

9. The method of claim 8 wherein the solid sheet of
the at least one braze filler metal alloy dispersed in the
gel matrix is removed from the carrier sheet and formed into
a coiled tape. '



