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: 3,141,479
FLUXIMG PIPE AND METHGD OF MAKING
THE SAME OR THE LIKE .
Walter W, Mickey, Blanchester, Ohio, assignor to Con-
solidated Porcelain Enamel Co., Blanchester, Ohio, a

corporation of Ohio
Filed July 27, 1961, Ser, No, 127,169
5 Claims. (Cl. 138—143)

This invention relates to an improved fluxing pipe or
the like and to an improved method for making the same
or the like.

It is well known in the art that when molten aluminum,
zinc, lead and the like are to be purified, some means
must be provided for passing a purifying agent through
the molten metal in order to purify the same.

For example, one commonly known means is to insert
a pipe or conduit into the lower end of a bath of molten
metal so that chlorine gas and the like can be fed under
slight pressure through the conduit into the bath of molten
metal and bubble therethrough to remove impurities from
the molten metal.

However, not only does the molten metal have a corro-
sive effect on the fluxing pipe or conduit, but also the
chlorine gas passing therethrough has a corrosive effect on
the fluxing pipe or conduit whereby the fluxing pipe is
readily eaten away by the corrosive action taking place
thereagainst.

The present practice is to use graphite fluxing tubes for
the purification operation. However, it has been found
that such graphite fluxing tubes last approximately five
days in actual use and are extremely subject to breaking
after the heat of the molten metal crystallizes the graphite.
Tn fact, it has been found that such graphite fluxing tubes
have an approximately 25 percent breakage before the
same has been utilized through their normal lives.

An attempt was made to utilize a fluxing tube formed
entirely of ceramic material. However, because the flux-
ing tubes are relatively long in length, such as seven to ten
feet, the ceramic material is readily subject to breaking.
Therefore, in the past an attempt was made to utilize a
metal pipe, such as a black iron pipe or the like, coated
on the inside and outside surfaces thereof with a porcelain
enamel coating. However, it was found that such coated
fluxing tubes only last about 200 to 300 minutes in actual
use because of the high degree corrosive action taking
place. )

However, according to the teachings of this invention
an improved fluxing pipe is provided that will last approxi-
mately four weeks in actual use and is not subject to break-
age as certain of the prior known fluxing tubes.

In particular, one embodiment of the fluxing tube of
this invention comprises a black iron pipe or the like hav-
ing a tubular ceramic member secured to the inside
peripheral surface of the metal pipe in such a manner that
the metal pipe provides suitable reinforcement for the
ceramic member so that the ceramic member will not be
subject to breakage and the ceramic member readily pro-
tects the metal pipe from the corrosive action of the
chlorine gas or other corrosive material passing there-
through.

In another embodiment of this invention the fluxing
pipe comprises a metal tube or the like having tubular
ceramic members secured respectively to the interior and
exterior surfaces thereof whereby the metal pipe provides
the structural strength for the fluxing tube so that break-
age will not occur and the ceramic members protect the
metal pipe from the corrosive action produced by the
molten metal and the corrosive gas.

One method of this invention for securing the ceramic
tubular members to the metal pipe of this invention com-
prises the steps of sandblasting the metal pipe on both

10

20

25

30

35

40

45

50

&5

60

65

70

2

the interior and the exterior surfaces thereof and, there-
after, dipping the metal pipe in a porcelain enamel or
other ceramic solution so that a coating of ceramic mate-
rial is disposed on the interior and exterior surfaces of the
metal pipe.

Subsequently, the coated metal pipe is drained and
dried and placed in a suitable furnace so that the dried
ceramic coatings will be fused to the metal pipe.

The ceramic members are formed in tubular form and
of the size to respectively be inserted or surround the
coated metal pipe. Thereafter, a suitable bonding agent
is applied to the coatings on the metal pipe as well as to
the appropriate surfaces of the tubular ceramic members.

Subsequenily, the tubular ceramic members are respec-
tively disposed inside and around the coated metal pipe
so that the bonding agent will readily bond the tubular
ceramic members to the ceramic coatings on the metal
pipe. If desired, this bonding step can be accelerated by
heating the assembly in a conventional furnace or the
like.

Thereafter, the exposed end of the metal pipe can be
suitably coated with the ceramic bonding agent or the
like to protect the free end of the metal pipe which will
be subsequently disposed in the molten metal bath.

The thus formed fluxing tube of this invention is readily
adapted for conveying a corrosive gas or the like into a
bath of molten metal or the like and will not be readily
eaten away by the corrosive action taking place whereby
the life of the fluxing tube of this invention is substantially
long when compared to the normal lives of prior known
fluxing tubes utilized for the same purpose.

Therefore, it can be seen that this invention provides
an improved fluxing tube and an improved method for
making the same or the like.

Accordingly, it is an object of this invention to provide
an improved fluxing tube.

Another object of this invention is to provide an im-
proved fluxing tube that has a relatively long life.

" Another object of this invention is to provide an im-
proved fluxing tube that is not subject to breakage and
the like.

A further object of this invention is to provide an im-
proved fluxing tube that is readily adapted to withstand
corrosive actions.

Another object of this invention is to provide an im-
proved method for making such a fluxing tube or the
like.

Other objects, uses and advantages of this invention
are apparent from a reading of this description which
proceeds with reference to the accompanying drawings
forming a part thereof and wherein:

FIGURE 1 is a schematic flow diagram illustrating one
of the methods of this invention for making a fluxing
tube of this invention.

FIGURE 2 is an axial cross-sectional view of one em-
bodiment of the fluxing tube of this invention.

FIGURE 3 is a view similar to FIGURE 2 and illus-
trates another embodiment of the fluxing tube of this in-
vention.

FIG. 4 is an enlargement of a portion of FIG. 3, show-
ing the bonding agent in better detail.

FIG. 5 is a central longitudinal section through the
closed end thermocouple protection tube, the middle por-
tion of which is broken away.

While the various features of this invention are here-
inafter illustrated and described as being particularly
adapted for forming a fluxing tube for purifying molten
metal and the like, it is to be understood that the fluxing
tubes of this invention can be utilized for other pur-
poses as desired.

Therefore, this invention is not to be limited to only
the embodiments thereof illustrated in the drawings, be-
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cause ‘the drawings are merely utilized to illustrate one
of the wide variety of uses of this invention.

Referring now to FIGURE 2, an improved fluxing tube
of this invention is generally indicated by the reference
numeral 10 and comprises a metal conduit or pipe 12
having ceramic coatings 14 fused to the interior and ex-
terior surfaces thereof in a manner hereinafter described.

A tubular ceramic member 16 is disposed in the metal
pipe 12 and is secured to the inside ceramic coating 14
thereof in-a manner hereinafter described.

The thus formed-fluxing tube 10 is readily adapted to
convey a corrosive gas or. the like through the tubular
ceramic member 16- wheréby the ceramic member 16
protects the interior surface of the metal pipe 12 from
the corrosive -gas. Similarly, the exterior coating 14 of
ceramic material protects the exterior surface of the metal
pipe 12 from the corrosive action of the bath of molten
metal being purified by the chlorine gas. Thus the metal
pipe 12 is substantially protected from such corrosive
means and still provides the structural strength for the
fluxing-tube 1¢ whereby the fluxing tube 1€ is not readily
subject to breakage or -the like.

Further, the chlorine gas is normally pumped through
the fluxing tube 10 whereby the metal pipe 12 provides
the structural strength to withstand such pressures.

Another embodiment of the fluxing tube of this inven-
tion is iltustrated in FIGURE 3 and is generally indicated
by the reference numeral 18, the fluxing tube 18 com-
prising the aforementioned metal tube or conduit 12 hav-
ing ceramic coatings 14 fused to the interior and exterior
surfaces thereof. An inner tubular ceramic member 16
is suitably secured to the inner coating 14 of the metal
pipe 12. In addition, an outer tubular ceramic member
20 is secured to the outer ceramic coating 14 of the metal
pipe 12.

The outer tubular ceramic member 20 need only ex-
tend along the metal tube 12 for a distance sufficient to
cover that portion thereof which is actually inserted into
the bath of molten metallic material while the inner tubu-
lar ceramic member 16 extends throughout the entire
length of the conduit 12 because the corrosive gas or the
like completely flows through the entire length of the
fluxing tubes 10 and 18.

While the fluxing tubes 10 and 18 can have any de-
sired dimensions, one embodiment thereof that has been
found to be satisfactory comprises a black iron pipe 12
having an outside diameter of approximately one inch
with a wall thickness of approximately 0.140 of an inch,
The ceramic coatings 14 are approximately 0.0625 inch
and the inner tubular ceramic member 16 has an outside
diameter of approximately 0.5950 inch. The wall thick-
ness of the member 16 may be as desired.

When the outer tubular cerami¢ member 28 is utilized
to form the fluxing tube structure 18, the outer tubular
ceramic member 20 would have the necessary inside diam-
etér to go over or encase thé outside coating 14 on the
pipe 12, which coating has an overall diameter of at
least 1.1250 inch.

In the assembling of the ceramic coated tubular mem-
bers a solution of a bonding -agent is employed as herein-
after set forth and while the bonding agent has been
illustrated, no thickness dimension for the coating solu-
tion-is given, -it being understood that the heréinabove
set forth dimensions are approximate only and allowance
would necessarily be made for the assembling of the
tubular menibers with -such bonding- solution therebe-
tween.

Of course, it should be understood that the coatings 14
and ceramic members 16 and 20 can vary in thickness
as well as the metal pipe 12, as desired.

The method for making the fluxing tube 10 is substan-
tially the same as the method of making the fluxing tube
18 except that the outer tubular ceramic member 20 is
not utilized with the fluxing tube 10.

Therefore, the method for making the fluxing tubes 10
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4
and 18 is iliustrated in FIGURE 1 and will now be de-
scribed, it being understood that the method for making
the fluxing tube 10 is substantially the same as the method
for making the fluxing tube 18§.

Referring now to FIGURE 1, a suitable length of con-
ventional biack iron piping #2 is provided at station 22
and is subsequently sandblasted at station 24 so that the
interior and exterior surfaces of tube 12 are substantially
cleaned.

Of course, the interior and exterior surfaces of the metal
tube 12 may be cleaned by means other than sandblasting,
if desired.

After the tube 12 hus been sandblasted at station 24,
the tube 12 is dipped in a solution of porcelain eriamel or
other ceramic material at station 26 to suitably coat the
interior and exterior surfaces of the tube 12 with the coat-
ings 14 as illustrated at station 28.

Preferably, the coatings 14 on the metal tube 12 are
provided with a satin or matte finish on the outer surfaces
thereof so that the coatings 14 will have a rough texture
to facilitate a subsequent bonding operation. For ex-
ample, such satin finish can be provided by adding alumina
instead of 'silica to the mill' addition of the porcelain
enamel solution at station 26.

After the metal tube 12 has been dipped in the por-
celain enamel solution, the coated metal tube 12 is pref-
erably disposed in the vertical position to not only drain
off the excess porcelain enamel material 14 but to also
permit the porcelain enamel material 14 to completely dry
on the metal tube 12.

After the coatings 14 have completely dried on the
metal tube 12, the assembly is placed into a suitable fur-
nace at station 32 to cause the coatings 14 to fuse to the
metal pipe 12 whereby the coatings 14 are permanently
secured to the metal pipe 12 by the fusing operation.

It has been found that such fusion of the ceramic coat-
ings 14 to the interior and exterior surfaces of the metal
tube 12 is greatly enhanced when the interior and ex-
terior surfaces of the metal tube have been originally
roughened, such as by the sandblasting operation at sta-
tion 24.

The thus fused and cooled metal pipe 12 and coatings
14 are transferred to station 34 where a suitable ceramic
bonding agent 36 is applied to the exposed surfaces of
the coatings 14 thereof. For example, the bonding agent
36 could be a zircon solution known as Number 29 cement
manufactured by the Sauersen Company, Pitisburgh,
Pennsylvania. Alternately, alumina can be utilized as the
bonding agent if desired.

The tubular ceramic members 16 and 28 of the desired
lengths and sizes are also transported to station 34 where-
by a coating of the bonding agent 36 is applied to the ex-
terior surface of the ceramic member 16 and to the in-
terior surface of the ceramic member 29.

While the ceramic members 16 and 29 can be formed
of any suitable material, one embodiment thereof that has
been found satisfactory for the intended use thereof com-
prises 80% alumina, 10% silica, and 10% suspension ma-
terials, such as felspar, clay and the like.

After the coated metal pipe 12 and tubular ceramic
members 16 and 29 have been coated with the bonding
agent 36, the same are transported to the station 38 and
assembled together in the manner illustrated.

In particular, when the fluxing tube 18 is being formed,
only the ceramic member 16 is utilized and is inserted in-
side the coated metal pipe 12 whereby the bonding agent

36 on the exterior surface of the ceramic member 16

70

75

and on the interior coating 14 of the metal tube 12 suit-
ably adhere and secure the ceramic member 16 to the
coating 14 of the metal tube 12.

Similarly, when the fluxing tube 18 is being formed,
the ceramic members 16 and 20 are assembled together
with the coated metal tube 12 whereby the bonding agent
36 bonds the outer ceramic member 2§ to the exterior
coating i4 of the metal tube 12 and the bonding agent
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36 bonds the inner ceramic member 16 to the interior
coating 14 of the metal tube 12.

While it is not necessary io utilize any heat to cause
the bonding agent 36 to bond the ceramic members 16
and 20 to the coatings 14 of the metal tube 12, the as-
sembled members can be transported from station 38 to
station 40 whereby a suitable furnace can be utilized to
accelerate the bonding operation of the bond agent 36, it
having been found that it requires approximately twelve
hours for the bonding agent 36 to cure when the optional
furpace 49 is not utilized.

After the bonding agent 36 has permanently secured
the ceramic members 28 and 16 to the coated metal tube
12, the free end 42 of the fluxing tube 18 or 18, which will
be subsequently disposed in the bath of molien metallic
material, is covered at station 44 with a coating of zircon
or alumina to prevent any corrosive action to take place
at the free end 42 of the metal tube 12.

Therefore, it can be seen that the fluxing tubes 1§ and
18 can be formed in a relatively simple manner by the
methods of this invention to provide fluxing tubes which
have a relatively long life and are substantially non-break-
able because the metal tubes 12 thereof provide a suit-
able reinforcement to the ceramic members 16 and 20 so
that the ceramic members 16 and 29 will not break even
though the same are in relatively long lengths.

Further, this invention provides improved fluxing tubes
which are readily adapted to convey corrosive gas and
the like to a bath of molten metallic material whereby the
tluxing tubes are not readily adapted to be eaten away
by the corrosive action of the corrosive gas or the molten
metallic material.

Another embodiment of the present invention relates
to the provision of a ceramic coated thermocouple protec-
tion tube which is adapted to have mounted within it a
thermocouple for the purpose of protecting the thermo-
couple when used in recording the temperature of molten
aluminum, zinc, lead, etc. Such thermocouple protection
tube is constructed in accordance with the methods here-
tofore disclosed and would comprise a suitable support-
ing cast iron pipe having one end thereof closed, and
having its outer surface provided with a suitable ceramic
coating and having a suitable tubular ceramic member
such as 16 of the embodiments of the invention shown
in FIGURES 2 and 3, also provided with a closed end
which is adapted to be inserted within the cast iron pipe
and bonded directly to the inner surface of the cast iron
pipe by a suitable bonding agent such as the zircon solu-
tion heretofore mentioned.

Such thermocouple protection tubes are particularly
adapted for continuous immersion in molten solutions of
aluminum, zinc, lead and other such materials. They are
of extremely rugged construction, and resist thermo shock
and abrasion from loading and unloading the smelters.
The thermocouple protection tubes may be of varying
lengths but usvally will be found in a range from 6’ to
72" in length. By means of this construction, the life of a
thermocouple tube may be extended three to four times
that of the ordinary thermocouple iube.

In view of the foregoing description, taken in conjunc-
tion with the accompanying drawings, it is believed that
a clear understanding of the construction, operation and
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advantages of the device will be quite apparent to those
skilled in this art.

It is to be understood, howsver, that even though there
is herein shown and described preferred embodiments of
the invention, the same are susceptible to certain changes
fully comprehended by the spirit of the invention.

What is claimed is: s

1. An elongate hollow tubular structure, comprising
a hollow metal tube having an exterior surface and an
interior surface, a coating of ceramic material on and
fused to each of said surfaces, a tubular ceramic mem-
ber concentric with said metal tube and having a surface
in opposing relationship with one of said coatings, and a
layer of a bonding agent between said surface of said
tubular ceramic member and said one of said coatings
of ceramic material, said bonding agent securing said
ceramic member to said one of said coatings whereby
said metal tube, said ceramic coatings, and said ceramic
member form a unitary heat and corrosion resistant struc-
ture.

2. The invention according to claim 1, wherein the
said bonding agent includes the metal aluminum.

3. The invention according to claim 1, wherein the said
bonding agent includes the mineral zircon.

4. The invention according to claim 1, with a second
tubular ceramic member concentric with said metal tube
and having a surface in opposing relationship with the
other one of said coatings, and a layer of bonding agent
between the said surface of said second tubular ceramic
member and the said other one of said coatings.

5. The method of forming a hollow, tubular, unitary
heat and corrosion heat resistant structure, which com-
prises selecting a metal tube, subjecting the interior and
exterior surfaces of the tube to an operation to clean
and roughen the same, then applying a fluid ceramic
material over each of said surfaces, then drying said
ceramic material, then effecting fusion of the said ceramic
material to the said tube surfaces, to form a ceramic coat-
ing thereon, then applying a bonding agent to the ceramic
coating on at least one of said surfaces, then placing said
ceramic tube and a tubular ceramic member in concentric
relationship with one surface of said tubular ceramic
member in contact with said bonding agent to thereby
form a unitary hollow, heat and corrosion resistant
structure.

References Cited in the file of this patent
UNITED STATES PATENTS

269,749 Vollrath . _.___ Dec. 26, 1882
446,860 Gilman - Feb. 24, 1891
895,412 Badger - _______ Aug. 11, 1908
930,927 Berkstresser .. _..________ Aug. 10, 1909
1,467,563 Armstrong - ____ Sept. 11, 1923
2,464,487 Chappell etal. .. _____ Mar. 15, 1949
2,516,242 Munger o ___ July 25, 1950
2,616,408 Twells . Nov. 4, 1952
2,640,503 Milligan et al. _____._._..__ June 2, 1953
3,044,499 Frerich o __ July 17, 1962
FOREIGN PATENTS
1,183,341 France — oo Jan. 26, 1959



