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(54) CYLINDERS OR TUBES ASSEMBLED BY MEANS OF A NEW METHOD FOR ELIMINATING

INTERFERENCE

(67)  The present invention relates to a method for
interference-joining concentric cylinders, where the
smaller cylinder (102) does not fit into the larger cylinder
(101), involving the use of auxiliary cylinders inside an
assembly chamber (301), such that the interference is
momentarily eliminated by means of isostatic pressure,
and one cylinder is fitted into the other, yielding an inter-
ference-joined thicker cylinder. The pressure is released,
anditisremoved fromthe assembly chamber (301)finally
leaving only the two interference-joined cylinders. It is

possible to assemble 3 or 10 and more cylinders in the
same way, assembling a thick cylinder, pre-compressed
on the inside and pre-stressed on the outside. Several
interference-joined cylinders exert the same stress when
the cylinder withstands the maximum pressure, such that
it withstands a greater pressure than a single cylinder
with the same total wall thickness, which always reduces
the stress from a maximum at the inside of the wall to a
lower percentage at the outer edge.

FIG. 1
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Description
Technical field

[0001] The present invention relates to devices that
are used to put pressure on objects.

Background

[0002] When a pressurized fluid is poured into a cham-
ber or a thick-walled cylinder, the reaction stress inside
the wall is greater towards the central side and the inten-
sity thereof decreases towards the periphery. If the stress
is uniform at maximum pressure, the cylinder will with-
stand greater pressure.

[0003] Two cylindrical tubes, which are interference-
joined, since the smaller cylinder does not fit inside the
larger one - unless a gadget is made, cause the wall to
be pre-stressed outwardly and pre-compressed inward-
ly, being the thick cylinder unpressurized. Interference-
joined cylinders resist more pressure than non- interfer-
ence-joined cylinders.

[0004] Nowadays, interference-joined cylindrical
tubes are made and said interference is eliminated when
the larger cylinder is heated, such that it dilates or ex-
pands, and/or the smaller one is cooled, such that it con-
tracts; in that way the interference disappears, and the
tubes can be assembled or joined by assembling them
as a single tube. After recovering the normal tempera-
ture, they tend to recover their dimensions and cannot
recover said dimensions, thus remaining "joined by the
interference" or "interference-joined."

[0005] The interference that disappears momentarily
by the effect of temperature variation is truly little, and
the cylinders to be joined must have an inner diameter
of the outer cylinder slightly smaller than the outer diam-
eter of the inner cylinder. Furthermore, it is difficult to
maintain the temperature differences for a few minutes
to assemble them or to assemble a new cylinder into
another one already assembled. This was used in the
manufacture of Blakely guns more than 150 years ago.
[0006] The interference that disappears momentarily
by the effect of temperature variation can be greater in
order to join short sections and only once, such as a gear
or arailroad wheel to an axle. But it is not possible to join
a set of thin cylinders tightly together by interference
achieved by temperature variations.

[0007] The first mechanism to obtain high isostatic
pressure is the thick-walled cylindrical chamber, wherein
the width of the wall is measured as a percentage of the
cylinder diameter; obviously, the thicker it is, the more
pressure it withstands. But when it becomes thicker, the
greater the difference is in the reaction stress between
the inner and outer edge that makes the wall of the cham-
ber, as can be seenin FIG. 2 and the description thereof.
[0008] The way to obtain higher pressure than a thick-
walled cylinder is the "coiled chamber": around the axial
axis of a cylinder kilometers of calculated stressed plate
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are joined, which create pressure up to 600 MPa, thatis,
two- and three-times higher pressure than a simple thick-
walled chamber of 30% of the cylinder diameter.

[0009] The coiled chamber has the serious disadvan-
tage that it does not accept reaction stress in the axial
direction, such that it must be fitted with large "yokes" on
the outside for external support, thus supporting the caps,
which may be one ateach end ofthe cylinder, which must
be completely displaced each time a chamber is loaded
or unloaded.

[0010] High Pressure Processing (HPP technology) to
prepare pressure pasteurized foods, or Hot Isostatic
Pressing (HIP technology) used in metallurgy to make
castings or remove imperfections, is well known.

[0011] The HIP technology is not used at such high
pressure, only up to 300 MPa pressure, since it is used
by compressing a gas, usually argon, which is heated.
Furthermore, yokes and hydraulic cylinders required by
the closing mechanism of the chamber make hot work
more difficult.

[0012] The technology for joining by interference by
temperature was used in the execution of the Blakely
cannon, since he was the first one to build cannons
formed of concentric tubes with varying degrees of elas-
ticity, wherein the inner tube has a greater elasticity as
it has to withstand greater stress. The straps or rings
were placed in the slightly conical red-hot tube in such a
way that when they cooled, they contracted and com-
pressed it, leaving the cannon in initial stress. This al-
lowed Blakely to build very resistant, large caliber and
light weight cannons.

[0013] Even higher pressures of 10 or 100 GPa and
more are exerted - for experimentation only, in micro-
scopic dimensions in the Diamond Anvil Cell. Thousands
of basic researches have been done only, since it cannot
be conducted in natural size, which would be desirable
to follow with applied research in new materials such as
light material, super hard and tough material, electrical
materials, superconductive material, etc.

[0014] The multi-wall chamber is another way to gen-
erate high pressure, but it could be said that they are
attempts of other inventions, which were made for the
same purpose (see patent application CL 201902913
and patent application CL 201902988). However, a new
technical solution has been found that overcomes the
drawbacks of the previously mentioned applications and
is based on a new joint due to isostatic-pressure inter-
ference.

[0015] The new isostatic-pressure interference joining
method, which is possible to conduct, serves to assemble
two or ten and more cylindrical tubes of any dimension
by interference, which facilitate the manufacture of ultra-
high-pressure chambers or multi-chambers.

Brief description of the Figures

[0016] FIG. 1 shows two tubular chambers within an
assembly chamber 301, where the pressure within the
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assembly chamber changes the diameters of the tubular
chambers, since no pressure ever enters each tubular
chamber.

Details:

[0017] View of A detail (left side): with no pressure be-
tween the two tubular chambers, the cylinders cannot be
joined by interference.

[0018] View of B detail (right side): as the pressure in
the assembly chamber increases, the internal diameter
of the larger tubular chamber increases and the external
diameter of the smaller tubular chamber decreases,
which now allows one tubular chamber to be inserted
into the other.

[0019] FIG. 2 shows a cross-section of a thick-walled
cylinder with the stresses developed by the pressure Py
it withstands; adjoining is a cylinder assembled by iso-
static-pressure interference joint formed by six thin cyl-
inders of the same wall thickness and the same material,
which withstands Pg greaterthan P, which has the same
stress on all cylinders as a result of being pre-com-
pressed and pre-stressed when unpressurized.

[0020] FIG. 3 shows a cylindrical tube to be assembled
101, which is preliminarily assembled with a larger aux-
iliary tube 201, thus forming a tubular chamber with
ringed caps 211 and 212. Another tubular chamber must
be assembled with a smaller cylindrical tube 102 having
another auxiliary tube 202 smaller than the smaller cy-
lindrical tube.

[0021] FIG.4showsachamberofseveralinterference-
joined cylinders, such that the smaller diameter cylinders
are pre-compressed and the larger diameter ones are
pre-stressed, being the chamber unpressurized. When
the chamber is at maximum pressure, the cylinders,
which were at the beginning pre-compressed and pre-
stressed, are all pre-stressed at maximum pressure.

Description of the Invention

[0022] Theinventionrelatesto a method forjoining two
or more concentric cylinders (101, 102) by isostatic-pres-
sure interference, which have certain roughness or fine
grooves, allowing them not to slip once assembled.
[0023] For this purpose, two tubular chambers or aux-
iliary chambers must be prepared, as shown in FIG. 1,
formed by one of the cylinders to be joined (101) with an
auxiliary cylinder (201), which are placed concentrically
joined by two ringed caps (111 and 112). One cylinder
(101) isfitted into the other (201), where they are no more
than 15% of the radius apart, as shown in FIG. 3.
[0024] A second tubular chamber is built a little smaller
compared to the previous one, wherein the cylinder to
be joined by interference (102) may have roughness or
grooves on the outside, and the smaller auxiliary cylinder
(202) may have roughness or grooves inside, and they
are joined with two caps (113 and 114) as in the previous
case. The smaller tubular chamber does not enter into
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the inner cylinder of the larger tubular chamber under
normal circumstances, as they interfere with each other.
[0025] Thetubularchambers are successively subject-
ed to high pressure within an assembly chamber (301)
keeping the interior of each tubular chamber between
the caps without pressure; such that in the larger tubular
chamber the internal diameterof the smaller cylinder
increases in (11, and in the smaller tubular chamber the
external diameter of the larger cylinder decreases in (12
due to the increase of pressure in the assembly chamber.
[0026] If the dimensions of the tubular chambers when
subjected to high pressure are such that the internal di-
ameter of the larger tubular chamber is equal to or greater
than the external diameter of the larger cylinder of the
smaller tubular chamber, then pressure interference has
disappeared, and they can be assembled.

[0027] If the tubular chambers are subjected to a force
thatforces them to displace the smaller one into the larger
one, when the pressure conditions are given and the di-
ameters are forced to vary, then the smaller tubular
chamber will enter into the larger tubular chamber. It can
be by gravity, or an elasticband arranged, whichis forcing
a tubular chamber to enter into the other when the inter-
ference disappears, and they are accommodated
smoothly.

[0028] When the pressure of the assembly chamber is
lowered, the tubular chambers are tightly locked, since
they tend to return to their diameters. The stuck tubular
chambers are removed and disassembled only leaving
the two cylinders joined by interference. Then, another
cylinder by interference is placed and they are joined
similarly, and then another one, until a cylinder formed
by several concentric cylinders is formed. Then both caps
are placed onthem, and a chamber joined by interference
of isostatic pressure is obtained.

[0029] Itshall be noted thatthe interference-joined cyl-
inder is pre-stressed on the outside and pre-compressed
on the inside when it is without fluid, but that the pre-
compressed side changes to compressed and the stress
becomes uniform as fluid under pressure enters into the
same.

[0030] This cylinder withstands higher pressure than
a simple thick-walled cylinder of the same material and
dimensions, since when it is at maximum pressure, it
makes the same effort regardless of whether it is meas-
ured or calculated at a point more central or more external
to the wall, as shown in FIG. 2.

[0031] There are alternatives to generate the new joint
by isostatic pressure interference, which are variations
of the tubular chambers, which are assembled with one,
two or no auxiliary cylinders, caps thatin some cases are
circular and in others ringed.

[0032] It shall be noted that the chamber (301) does
not need so much pressure to produce the joint by inter-
ference of tubes that may be to manufacture another
chamber, which is intended to withstand high pressure.
It is enough that the chamber (301) exerts a sufficient
pressure to achieve that one of the cylinders to be joined
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is a thin-walled one and is at maximum effort at the time
of assembly.

[0033] Alternatively, only one cylinder to be joined can
be used to manufacture the tubular chamber and the oth-
er cylinder to be joined neither contracts nor expands
with pressure, but the interference with the expansion of
the smaller cylinder in the tubular chamber is eliminated.
[0034] In order to avoid buckling due to the external
pressure of the cylinders to be joined by interference
-when they are under high external pressure, suitable
internal supports are installed.

Example 1. Uses of the cylinder or joint chamber for
isostatic pressure interference.

[0035] By manufacturing a thick interference-joined
cylinder, chambers can be easily generated-such as the
one shown in FIG. 4, by adding solid caps. It can be used
for the same purposes of making pressure-pasteurized
foods, but much simpler than the HHP system, which
needs a large stress winder; or it may be applied in met-
allurgy by generating a system to replace the HIP system.
[0036] Also, it can be used as a cylinder for manufac-
turing barrels pre-compressed on the inside and pre-
stressed on the outside; it is much better than a barrel
with temperature interference; furthermore, it can be
used for thin barrels of (1 0.5 centimeters or thick barrels
of (1 50 centimeters.

[0037] Additionally, it can be used in a multi-chamber,
where itis very advantageous to exert ultra-high pressure
and it is not possible to apply the coiled chambers due
to the external support yokes they have. It can be further
used to produce hydrogen storage tanks manufactured
by cylinders joined by isostatic pressure interference,
which are better than the new coiled tanks without yokes.
Itis necessary to produce different models for the specific
function: for pressure, for size, for temperature, etc.

NUMERICAL REFERENCES
[0038]

101, 102: Cylinders to be joined by interference fit
201, 202: Auxiliary cylinders

211, 212, 213, 214: Ringed cylinder caps

301: Assembly chamber

Claims

1. Method for joining two or more concentric cylinders
(101, 102) by isostatic-pressure interference, being
one or two of said cylinders already interference-
joined; auxiliary cylindrical tubes (201, 202), caps
(211, 212, 213, 214) and assembly chamber (301)
of high pressure to be used as tools of the process
for joining by isostatic-pressure interference; elastic
and structural guides to push one cylinder into an-
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other, being inside the assembly chamber (301);
wherein each pairor set of concentric cylinders (101,
201) and (102, 202) is prepared with the respective
caps (211, 212), (213, 214) welded or glued forming
auxiliary or tubular chambers such that they are sub-
jected to pressure within the assembly chamber
(301) with liquid or gas, taking into consideration that
no pressure enters the interior of the tubular cham-
bers through the caps, where both consecutive tu-
bular chambers must be so assembled with a gadget
and small guides, such that when the pressure rises
and the interference disappears -as the pressure in-
creases the diameter of the cylinder (101) of the larg-
er tubular chamber and decreases the diameter of
the cylinder (102) of the smaller tubular chamber, it
is in conditions then to fit, slide and put the smaller
tubular chamber into the larger tubular chamber
through the guide that was made for such effect, thus
fitting as the mechanism for such effect is activated,
where said mechanism can go on the interior of the
tubes of smaller radius or on the outside; after the
sliding or adjustment is produced, the pressure of
the assembly chamber (301) is released from the
already fitted cylinders, variation in the diameters is
produced and the tubes that are joined by interfer-
ence (101 and 102) tend to return to the initial diam-
eter; the auxiliary cylinders are removed and only
both cylinders are left joined by interference.

The method according to claim 1, wherein a pair of
cylindrical tubes (101 and 201) with caps is prepared,
another tube (102) with circular caps or without caps
is also prepared, and the interference takes place
between the tubes (101, 102); analogously to the
case of claim 1, the pressure in the assembly cham-
ber (301) removes the interference, and then a cy-
lindrical tube (102) slides into the other (101), the
pressure in the assembly chamber is lowered and
the auxiliary cylinder and the caps are disassembled,
being the cylinders finally joined by the interference.

The method according to claim 1, wherein a pair of
cylindrical tubes (102 and 202) with caps is prepared,
another tube 101 without caps is also prepared; the
interference also takes place in tubes 101 and 102:
analogously to the previous case, the pressure re-
moves the interference and then a cylindrical tube
(102) slides into the other (101); the pressure in the
assembly chamber (301)is lowered and the auxiliary
cylinder and the caps are disassembled, being the
cylinders finally joined by the interference.

The method according to claim 1, wherein a cylin-
drical tube 102 with circular caps is prepared, anoth-
er tube 101 without caps is also prepared; the pres-
sure removes the interference and then a cylindrical
tube (102) is slid into the other (101); the pressure
in the assembly chamber (301) is lowered and the
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caps are disassembled, being the cylinders finally
joined by the interference.
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