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PREVENTION OF BRAZE ALLOY FLOW AND
STOPOFF MATERIAL THEREFOR

BACKGROUND OF THE INVENTION

This inventiqn relates to a method for repairing
or otherwise treating metal components by brazing. In
particular it relates to a method for preventing flow of
brazing alloy onto selected surfaces and into internal
- cavities of components being brazing, and to a stopoff

material for use as a barrier to flow of braze alloy.

Holes, cracks, chips, and other defects in metal
components are often repaired by furnace brazing. When
such components have internal cavities, as is the case
with, for example, gas turbine engine airfoils, the repair
alloy has a tendency in some instances to flew into the
internal cavities. This is not desirable because when the
alloy solidifies in the internal cavities, it changes the
internal configuration, weight, and weight distribution of
the component to other than the engineered parameters, and
may even clog internal cavities. As such, slurries,
preforms, and putties have been used as internal maskant,
often referred to as internal stopoff, to prevent the flow

of braze alloy into internal cavities during repair.

It is also desirable to prevent the flow of braze
alloy into slots and onto certain surfaces during brazing,
such that there is a need for a way to form barriers to

flow of braze alloy.

SUMMARY OF THE INVENTION



Briefly, therefore, the invention is directed to
a method for forming a barrier to flow of brazing alloy on
a component to be treated by brazing. A quantity of
stopoff slurry comprising an oxide powder and a binder is
applied to a surface of the component. The stopoff slurry
is dried to set the binder and form a hardened stopoff
material on the surface to form a barrier to flow of

brazing material.

The invention is also directed to a method for
preventing flow of brazing alloy into an internal cavity of
a component being repaired by brazing. The infernal cavity
is charged with a stopoff slurry comprising powdered oxide
and a binder. The stopoff slurry is dried to'set the
binder and form a hardened stopoff material in the internal

cavity which seals openings into the internal cavity.

The invention is 'further directed to stopoff
slurry for application to internal cavities of components
to be repaired by brazing to seal the internal cavities and
prevent the flow of brazing alloy into the internal
cavities, the stopoff slurry comprising alumina and a
polyethylene oxide binder, the polyethylene oxide binder

comprising polyethylene oxide and water.
DETAILED DESCRIPTION OF THE INVENTION

In accordance with the process of the invention,
a stopoff slurry is pfepared from a binder and an oxide

powder.

The binder according to this invention preferably
employs polyethylene oxide (PEO), which is a fine, water-

soluble, white powder having a chemical formula of



(-CH,CH,0-),. PEO is available from, for example, Aldrich
Chemical Company of Milwaukee, Wisconsin. When PEO is
mixed with distilled or deionized water, the resulting
mixture is a viscous fluid. This fluid serves as a binder
slurry which is then mixed with an oxide powder to form a

stopoff slurry.

In one particularly preferred embodiment, the
binder contains PEO in an amount from about 20% to about
25% by weight, more preferably about 20% by weight. 1In
this preferred embodiment, the binder contains water in an
amount from about 75% to about 80% by Qeight, more
preferably about 80% by weight. In forming the binder,
these components are weighed out, and the water is added to

the PEO, or the PEO is added to the water. The water is
preferably moderately heated to a temperature of about 200°F

(90°C) before adding the PEO. - These two components are then
mixed thoroughly using a spatula or other mixing device
such as a variable speed electric blender. Mixing is
continued until the mixture becomes a viscous fluid
constituting a binder slurry, with no evidence of PEO
powder clumps in the mixture. Mixing time is approximately

10 minutes.

After mixing, the binder slurry is allowed to
cool, preferably for about 2 hours, and then to settle,
preferably for at least about 24 hours, prior to use. It
is important that the binder be cool and free of air

bubbles prior to use.

Xanthan gum is preferably added to the water/PEO
mixture. When this is done, the xanthan gum is added to

the water/PEO after it is mixed for 10 minutes, then mixing
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is continued for another 10 minutes with the xanthan gum in
the mixture,.prior to cooling. . It has beén discovered that
xanthan gum additions increase shelf life by decreasing the
tendency for separation between PEO and water. Xanthan gum
is preferably added in an amount of from 0.2% to about 0.4%
by weighf of the total binder. In one particularly
preferred embodiment, the PEO constitutes from about 20% to
about 25% by weight, more preferably about 20% by weight;
the water constitutes from about 75% to about 80% by
weight, more preferably slightly less than -about 80% by
weight; and the xanthan gum constitutes from about 0.2% to
about 0.4% by weight, more preferably about 0.3% by weight.

For exémple, the slurry contains about 20% by weight PEO,
79.7% by weight water, and 0.3% by weight xanthan gum.
Xanthan gum is available from, for example, the Nutrasweet
Kelco Company of San Diego, California. Mixing is carried
out as described above, with the xanthan gum added to the
water after the PEO.

The invention has the advantage that it employs

a binder that is solvent-free, defined herein as containing
essentially no organic solvents such as acetone, 111‘'
trichloroethane, and toluene. The binder employed with
this invention has the advantages that it is
en?ironmentally safe, that it contains no harmful solvents,
that it is water-based rather than solvent-based, that it
is easy to clean up when spilled, that it is odorless, that
it has a longer shelf life than previous binders, that both

| PEO and xanthan gum raw materials are in easy-to-handle
powder form, that it exhibits & excellent burn-off
properties, and that its raw materials are abundant and

relatively inexpensive. A further advantage is that it



exhibits good loading capabilities, whi¢h reduces the risk

of -voiding.

The binder slurry is then added to the oxide
| powder to form a stopoff slurry. The stopoff slurry
comprises from about 20% to about 25% by weight binder,
more about 20% by.Weight binder.

The stopoff slurry further comprises preferably -
between about 75% and about 80% by weight oxide, preferably
in powder form. The oxide must be capable of withstanding
the brazing tempefatures of the particular application, and
should have good flow properties when in slurry form with
the binder. The currently preferred oxide is alumina. One
especially preferred stopoff slurry contains from about 75%
to about 80% by weight alumina, and more preferably about
80% by weight alumina. The alumina has a particle size
preferably between about 100'grit and about 220 grit, more
preferably about 120 grit. One suitable alumina for this
application is available from A & B Deburring in
Cincinnati, Ohio under the grade designation D50TF5 / 58
Class D.

The stopoff slurry is charged into internal
cavities of the component to be repaired and pressed to the
desired depth, and its exposed surface texture smoothed
out. The component is then placed in an air oven under
conditions sufficient to dry the binder so as to set the
stopoff slurry, yleld a hardened internal stopoff material,
and m1n1m1ze the risk of outgass1ng during subsequent

brazing. In one preferred embodiment these conditions

include a drying temperature of between about 130°F (55°C)



and about 175°F (80°C) for at least about 15 minutes,

preferably for between about 15 and about 45 minutes.

The component is removed from the drying oven and
is ready for brazing, which is carried out as normal.
After the brazing operation, the internal hardened stopoff
material is removed by probing with a rigid probe such as

a dental pick or by blowing with compressed air.

In addition to preventing the flow of braze alloy
to interior surfaces of a component, the stopoff material
and method discussed above are more broadly applicable to
prevent flow of braze alloy to areas other than internal
cavities. For example, the stopoff material can be placed
in a slot to prevent braze alloy from flowing into the
slot, as with a seal slot in an airfoil. It is also used
in this fashion to build a bridge of braze alloy over a
slot or the like. It is a156 applicable to creating a dam
to prevent braze alloy from flow to a particular area on
the surface of a 'component. In these applications, a
quantity of the stopoff slurry is placed onto a surface of
the component such as in a slot or along a surface where a
dam is to be cbnstructed. The stopoff slurry is theﬁ dried
to set the binder and form a hardened stopoff material on

the surface to form a barrier to flow of brazing material.

As various chénges could be made in the above
methods and materials without departing from the scope of
the 1nvent10n, it 1s intended that all matter contained in
the above description shall be 1nterpreted as illustrative

and not in a limiting sense.
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WHAT IS CLAIMED IS:

1. A method for forming a barrier to flow of
brazing alloy on a component to be treated by brazing, the
method comprising:

applying a quantity of stopoff slurry comprising
an oxide powder and a binder to a surface of the component ;
and

drying the stopoff slurry to set the binder and
form a hardened stopoff material on the surface to form a

barrier to flow of brazing alloy.

2. The method of claim 1 wherein the oxide powder

is alumina and the binder is polyethylene oxide binder.

3. The method of claim 2 wherein the stopoff
slurry comprises from about 75% by weight to about 80% by
weight alumina and from about 20% by weight to about 25% by
weight polyethylene oxide binder, and wherein the binder is

solvent free.

4. The method of claim 3 wherein the polyethylene
oxide binder comprises xanthan gum and from about 75% by
weight to about 80% by weight water and from about 20% by
weight to about 25% by weight polyethylene oxide.

5. A method for preventing flow of brazing alloy
into an internal cavity of a component being repaired by

.brazing, the method comprising:
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charging the internal cavity with a stopoff
slurry comprising an oxide powder and a binder; and

drying the stopoff slurry to set the biqder and
.form a hardened stopoff material in the internal cavity

which seals openings into the internal cavity.

6. The method of claim 5 wherein the oxide powder

is alumina and the binder is a polyethylene oxide binder.

7. The method of claim 6 wherein the polyethylene
oxide binder is solvent-free, wherein the stopoff slurry
comprises from about 75% by weight to about 80% by weight
alumina and from about 20% by weight to about 25% by weight
polyethylene oxide binder, and wherein the polyethylene
oxide binder comprises xanthan gum, from about 75% by
weight to about 80% by weight water, and from about 20% by
weight to about 25% by weight polyethylene oxide.

8. The method of claim 5 comprising:

applying a brazing alloy to a location to be
repaired on the component after forming the hardened
stopoff material;

heating the brazing alloy to a brazing
temperature to effect brazing;

cooling the brazing alloy to allow the brazing
alloy to solidify; and '

removing the hardened stopoff material from the

component .
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9. A stopoff slurry for application to components
to be treated by brazing to form a barrier to the flow of
brazing alloy, the stopoff slurry comprising alumina and a
polyethylene oxide binder, the polyethylene oxide binder

comprising polyethylene oxide and water.

10. The stopoff slurry of claim 9 comprising from
about 20% by weight to about 25% by weight polyethylene
oxide binder and from about 75% by weight to about 80% by
weight alumina, wherein the polyethylene oxide binder is
solvent free and comprises xanthan gum, from about 75% by
weight to about 80% by weight water, and from about 20% by
weight to about 25% by weight polyethylene oxide.



