wo 2012/092166 A 1[I I N0F V0 0O R 0 0 0O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

(43) International Publication Date WO 201 2 /092166 Al
5 July 2012 (05.07.2012) WIPOIPCT
(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
F16L 23/028 (2006.01) F16L 23/032 (2006.01) kind of national protection available): AE, AG, AL, AM,
21) Tat tional Application Number- AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
@1 TInternational Application Number: CTUS20LL/067110 CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
(22) International Filing Date: HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
23 December 2011 (23.12.2011) KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
- . MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(25) Filing Language: English OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
(26) Publication Language: English SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data: . o
12/979,977 28 December 2010(28122010) Us (84) De51gnated States (unless otherwise indicated, fO}" every
kind of regional protection available): ARIPO (BW, GH,
(71) Applicant (for all designated States except US): EATON GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
CORPORATION [US/US]; Eaton Center, 1111 Superior UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,
Avenue, Cleveland, OH 44114-2584 (US). TI, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU
(72) Inventor; and > > > > > > > > > > > > > >
(75) Tnventor/Applicant (for US only): RAJOPADHYE, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
. , SM, TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ,
Kapil, Vinay [IN/IN]; 2b, Bahar Apts, 24 Mayur Colony, GW, ML, MR, NE, SN, TD, TG)
Kothrud, Pune (IN). T P '
(74) Agents: STEWART, Michael B. ct al.; Rader, Fishman & ¢ uPhshed:
Grauer PLLC, 39533 Woodward Avenue, Suite 140, —  with international search report (Art. 21(3))
Bloomfield Hills, MI 48304 (US).
(54) Title: HYDRAULIC FLANGE CONNECTION
40) /'/“N‘\\
o 0, FIG2 ; S R
"l W
= W v
) LN
52— L ‘;—} 54
\ 45 42 % /
e N, /s
| S
w Ko ] FIG 3
Ly //%48 >
—;\_/'
3/

(57) Abstract: A hydraulic flange connection (40) formed on a tube (41) having a first groove (50) formed in the outside of the
flange at a first stress area and a second groove (54) formed in the outside surface of the flange at a secondary stress area and extend -
ing in a direction substantially perpendicular to a central cavity formed in the tube.



WO 2012/092166 PCT/US2011/067110

HYDRAULIC FLANGE CONNECTION

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application claims priority to U.S. Patent Application No. 12/979,977 filed

December 28, 2010, which is incorporated by reference in its entirety.

FIELD OF THE INVENTION
[0002] The present hydraulic flange connection relates to a mechanical flanged
connection primarily used in connection of a high pressure hydraulic line to a prime operator
such as a hydraulic motor, pump, or valve assembly. A circumferential secondary groove is
located in an outside surface of the flange positioned to reduce the operational stresses of the

flange connector thereby increasing its operational life.

BACKGROUND OF THE INVENTION

[0003] Mechanical connections are used to connect high pressure hydraulic sources to
prime movers such as a pump, motor or a valve assembly. One type of connector used in
these applications is what is known as a flange. The Society of Automotive Engineers,
through Standard J518, and the International Organization for Standardization, through
standard 6162, have standardized on a flanged connector under the industry names of Code
61 or Code 62. The high hydraulic pressures handled by this type of connector necessarily
includes pressure waves that increase the stress levels within the flanged connector that
reduce the operational life of the connector. Also, mechanically induced bending loads
which can result in cyclic fatigue and eventual failure. The prior art discloses a groove
located in the surface of the connector at the area where the vertical and horizontal surfaces
of the flange section and a transition section meet. This groove operates to lower the stress
concentrations at this particular location on the connector where the vertical and horizontal
surfaces meet to form the flange areca. This method of reducing bending stresses is known in
the art and has been used in hydraulic connectors and in other mechanical devices. The
reduction of the sharp surface transition from the vertical to the horizontal by the introduction
of the groove reduces the maximum bending stresses in the flange connector.

[0004] A method to reduce the bending induced stress in the flange connector will

either reduce the thickness of the material required to make the connector and/or reduce
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certain dimensions of the flange section of the part to reduce the overall size is a desired

improvement to the prior art.

SUMMARY OF THE INVENTION

[0005] In order to improve the performance and reduce the material thickness and
allow for alternative materials to be utilized in the manufacture and use of a flange connector,
an improved flange connector is disclosed herein. This improved mechanical flange
connector can be used to provide a fluid flow path and connect pressurized hydraulic system
components, especially those experiencing high operating pressures.

[0006] Specifically, in terms of the structure of this improved flange connector, a
circumferential second groove is formed in the flange approximately adjacent to a prior art
first groove where in a first embodiment, the second groove is oriented approximately
perpendicular to the longitudinal axis of the tube that is joined to and extends from the flange
connector. The second groove significantly reduces the bending stresses in the section of the
flange connector know as the flange section and specifically at the arcas where there is a
change in cross-sectional area. The circumferential first groove acts to reduce the stresses at
that point where the cross-sectional area changes from that of the flange section to the
transition section. However, the stresses can be further reduced with the introduction of this
second groove in the transition section. The first groove is substantially circular in profile at
its root while in the first embodiment, the second groove is shown as a “V” shaped groove.

[0007] In a first alternative embodiment, the circumferential second groove is enlarged
and given a relatively large radius to further lower the stress level over that of the prior art
designs. A typical radius for the first alternative second groove is approximately one third
the radius of the tube section.

[0008] In a second alternative embodiment, the circumferential second groove is
enlarged still further and the second groove is given a relatively larger radius to further lower
the stress levels as compared to the prior art. The radius of the second groove for this second
alternative embodiment is approximately one half the radius of the tube section.

[0009] Other shapes of either/or the first and second groove can be varied as necessary
to facilitate manufacturing and to minimize the stresses in the flange connector to improve

performance and packaging.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a cross-sectional view of a prior art flange connector;

[0011] FIG. 2 is a cross-sectional view of the flange connector having a second stress
groove,

[0012] FIG. 3 is a sectional view of a portion of the flange connector of FIG 2;

[0013] FIG. 4 is a perspective view of the flange connector of FIG 2.

[0014] FIG. 5 is a cross- sectional view of a second embodiment of the flange
connector;

[0015] FIG. 6 is a cross-sectional view of a third embodiment of the flange connector;
and

[0016] FIG. 7 is a cross-sectional view of a fourth embodiment of the flange connector.

DETAILED DESCRIPTION

[0017] Referring now to the discussion that follows and also to the drawings,
illustrative approaches to the disclosed systems and methods are shown in detail. Although
the drawings represent some possible approaches, the drawings are not necessarily to scale
and certain features may be exaggerated, removed, or partially sectioned to better illustrate
and explain the present disclosure. Further, the descriptions set forth herein are not intended
to be exhaustive or otherwise limit or restrict the claims to the precise forms and
configurations shown in the drawings and disclosed in the following detailed description.

[0018] Moreover, a number of constants may be introduced in the discussion that
follows. In some cases illustrative values of the constants are provided. In other cases, no
specific values are given. The values of the constants will depend on characteristics of the
associated hardware and the interrelationship of such characteristics with one another as well
as environmental conditions and the operational conditions associated with the disclosed
System.

[0019] Now referring to FIG. 1 of the drawings, a cross-sectional view of a prior art
flange connector 20 is shown. A tube section 21 is cast or otherwise formed with or attached
to a flange section 22 though a transition section 28. The flange section 22 is mechanically
attached to a hydraulic component such as a pump or motor or valve assembly to provide for
a fluid connection and conduit path between such components. A seal groove 24 is shaped to

accommodate a seal such as an O-ring. The O-ring (not shown) is trapped between the seal
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groove 24 and the hydraulic component (not shown) and is slightly compressed so as to
provide a fluid seal there between. A central cavity 26 provides for the transport of a
pressurized fluid such as hydraulic oil from a pressure source to the hydraulic (or fluid)
component such as a pump, motor, etc. A transition section 28 is disposed between the tube
section 21 and the flange section 22. When the flange connector 20 is subjected to pressure
induced vibrations or otherwise structurally loaded by an attached hose or by the hydraulic
component, bending stresses or other induced stresses can occur which can result in leakage
of the transported fluid such as hydraulic fluid. In the prior art, the induced stresses are
lowered with the incorporation of a circumferential first groove 30 located at the intersection
of the flange section 22 and the transition section 28. In the drawings, a first groove 30 is
shown having a radiused shape but many other types of shapes could be utilized to reduce the
induced stresses at that location and otherwise in the flange connector 20.

[0020] Now referring to FIG. 2, a cross-sectional view of an exemplary flange
connector 40 having reduced levels of operationally induced stresses is shown. A tube
section 41 is cast or otherwise formed with or attached to a flange section 42 through the
transition section 48. The flange section 42 is mechanically attached to a hydraulic
component such as a pump or motor or valve assembly. A circumferential seal groove 44 is
shaped to accommodate a seal such as an O-ring. The O-ring (not shown) is trapped between
the seal groove 44 and the hydraulic component (not shown) and is slightly compressed so as
to provide a fluid seal there between. A central cavity 46 provides for the transport of a
pressurized fluid such as hydraulic oil from a pressure source to the hydraulic (or fluid)
component such as a pump, motor, etc. A transition section 48 is disposed between the tube
section 41 and the flange section 42. When the flange connector 40 is subjected to pressure
induced vibrations or otherwise structurally loaded by an attached hose or by the hydraulic
component, bending stresses or other operational stresses can occur which can result in
component failure and leakage of the transported fluid such as hydraulic fluid. The
operationally induced bending stresses are lowered with the incorporation of a
circumferential first groove 50 located at the intersection of the flange section 42 and the
transition section 48. In the drawings, a first groove 50 is shown having a radiused shape but
many other types of shapes could be utilized to reduce the induced stresses at that location
and otherwise in the flange connector 40.

[0021] To further reduce the induced bending stresses in the flange connector 40, a

circumferential second groove 54 is formed or machined in the transition section 48. The
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second groove 54 works in conjunction with the first groove 50 to minimize the induced
stresses but the second groove 54 could be utilized by itself without a first groove 50 to
reduce induced stress levels thereby improving performance of the flange connector 40.

[0022] The shape of the second groove 54 is shown as having a “V” shape where the
“V” has a radiused bottom section 56 to minimize stresses. This is more clearly shown in
FIG. 3 of the drawings. Even though the shape of the second groove 54 is shown as having a
“V” shape, many other shapes for the second groove 54 could be utilized to lower the level of
stresses within the flange connector 50. Two alternate embodiments that use other shapes for
the second groove 54 are shown with reference to FIGS. 4 and 5. For example, a “U” shape
could be utilized if that would be more easily manufactured or if it was shown to reduce the
level of the induced bending stresses in the flange connector 40.

[0023] Now referring to FIG. 3 of the drawings, a portion of the flange connector 50 of
FIG. 2 is shown where both the first and second grooves 50, 54 are enlarged for clarity of
illustration. More clearly shown is the radiused bottom section 56 of the second groove 54
that further lowers the induced stress level. Also more clearly shown is the radiused shape of
the first groove 50. The first and second grooves 50, 54 are located between the flange
section 42 and the transition section 48.

[0024] Now referring to FIG. 4 of the drawings, a perspective view of the flange
connector 40 is shown and this figure clearly shows how the first and second grooves 50, 54
are circumferential in shape. The first groove 50 is located at the root of the mounting flange
42 and is located between the mounting flange 42 and the second groove 54. The second
groove 54 is located between the first groove 50 and the transition section 48 which is joined
to the tube section 41. The contour of the first groove 50 is radiused to lower stress levels in
that particular area of the flange connector 40. To further reduce stress levels in the flange
connector 40, a second groove 54 is formed in the area between the first groove 50 and the
tube 41. The stress level under specific conditions is lowered from 511 Mpa for the prior art
configuration shown in FIG. 1 down to 467 Mpa for this configuration shown in FIGS 2-4.

[0025] Now referring to FIG. 5 of the drawings, a cross-section of a first alternate
embodiment of the flanged connector 60 is shown. The shape and the orientation of the
second groove 74 has been modified to lower the maximum stress in the area of the second
groove 74 down to 408 Mpa under the specified conditions. Flange connector 60 has reduced
levels of induced bending stresses which can result in structural and operational benefits such

as the use of thinner walled sections and/or improved life expectancy or higher operating
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pressures. A tube section 61 is cast or otherwise formed with or attached to a flange section
62. The flange section 62 is attached to a hydraulic component such as a pump or motor or
valve assembly. A circumferential seal groove 64 is shaped to accommodate a seal such as
an O-ring. The O-ring (not shown) is trapped between the seal groove 64 and the hydraulic
component (not shown) and is slightly compressed so as to provide a fluid seal there between.
A central cavity 66 provides for the transport of a pressurized fluid such as hydraulic oil from
a pressure source to the hydraulic (or fluid) component such as a pump, motor, etc. A
transition section 68 is disposed between the tube section 61 and the flange section 62. When
the flange connector 60 is subjected to pressure induced vibrations or otherwise structurally
loaded by an attached hose or by the hydraulic component, bending stresses or other induced
stresses can occur which can result in leakage of the transported fluid such as hydraulic fluid.
These induced stresses are lowered with the incorporation of a circumferential first groove 70
located at the intersection of the flange section 62 and the transition section 68. In FIG. 5, a
first groove 70 is shown having a radiused shape but many other types of shapes could be
utilized to reduce the induced stresses at that location and otherwise in the flange connector
60.

[0026] To further reduce the bending and other induced stresses in the flange connector
60 a circumferential second groove 74 is formed or machined adjacent to the transition
section 68. The second groove 74 works in conjunction with the first groove 70 to minimize
the induced stress levels but the second groove 74 could be utilized by itself without a first
groove 70 to reduce induced stress levels thereby improving performance of the flange
connector 60. The shape of the second groove 74 is shown as having a “dished out” shape
where the second groove 74 lowers the stress level down to 408 Mpa when used in
conjunction with the first groove 70 although it could be used individually to lower the stress
levels in the flange connector 60. The second groove 74 has a radius of approximately one
third of the radius of the tube section 61.

[0027] Now referring to FIG. 6, a cross-sectional view of a second alternative
embodiment of the exemplary flange connector 80 having reduced levels of induced stress is
shown. A tube section 81 is cast or otherwise formed with or attached to a flange section
82. The flange section 82 is attached to a hydraulic component such as a pump or motor or
valve assembly. A circumferential seal groove 84 is shaped to accommodate a seal such as
an O-ring. The O-ring (not shown) is trapped between the seal groove 84 and the hydraulic

component (not shown) and is slightly compressed so as to provide a fluid seal there between.
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A central cavity 86 provides for the transport of a pressurized fluid such as hydraulic oil from
a pressure source to the hydraulic (or fluid) component such as a pump, motor, control valve,
header, etc. A transition section 88 is disposed between the tube section 81 and the flange
section 82. When the flange connector 80 is subjected to pressure induced vibrations or
otherwise structurally loaded by an attached hose or by the hydraulic component, bending
stresses or other induced stresses can occur which can result in leakage of the transported
fluid such as hydraulic fluid. The induced stresses are lowered with the incorporation of a
circumferential first groove 90 located at the intersection of the flange section 82 and the
transition section 88. In the drawings, the first groove 90 is shown having a radiused shape
but many other types of shapes could be utilized to reduce the induced stresses at that
location and otherwise in the flange connector 80.

[0028] To further reduce the operationally induced mechanical stresses in the flange
connector 80, a circumferential second groove 94 is formed or machined in the transition
section 88 between the first groove 90 and the tube section 81. The second groove 94 works
in conjunction with the first groove 90 to minimize the induced stresses but the second
groove 94 could be utilized by itself without a first groove 90 to reduce induced stress levels
thereby improving performance of the flange connector 80.

[0029] The shape of the second groove 94 is shown as having a bowl shape with a
relatively large radius especially when compared to the shape of the second groove 34 shown
in FIG. 2. In fact, the radius of the second groove 94 in FIG. 6 is noticeably larger than that
of the second groove 74 shown in the first alternative embodiment as shown in FIG. 5. The
radius of the second groove 94 is approximately one half of the radius of the tube section 81.
The stress level under the same specified conditions is lower than the stresses predicted in the
flanged connector of FIG. 5.

[0030] As shown in FIG. 7, the second groove 94 can be replaced by a plurality of
secondary circumferential grooves 104 that are similar in shape to the second groove 94 or
they can be narrower width grooves. The secondary circumferential grooves 104 can be of
the general size and of a general shape of the first groove 90 or the second groove 54. The
exact number and shape are dependent on the geometry of the flange 42 and tube 41 and the
application parameters under which the flange 40 is being used. The secondary grooves 104
can be of the same shape or they can vary in shape and depth.

[0031] The present disclosure has been particularly shown and described with reference

to the foregoing illustrations, which are merely illustrative of the best modes for carrying out
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the disclosure. It should be understood by those skilled in the art that various alternatives to
the illustrations of the disclosure described herein may be employed in practicing the
disclosure without departing from the spirit and scope of the disclosure as defined in the
following claims. It is intended that the following claims define the scope of the disclosure
and that the method and apparatus within the scope of these claims and their equivalents be
covered thereby. This description of the disclosure should be understood to include all novel
and non-obvious combinations of elements described herein, and claims may be presented in
this or a later application to any novel and non-obvious combination of these elements.
Moreover, the foregoing illustrations are illustrative, and no single feature or element is

essential to all possible combinations that may be claimed in this or a later application.
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CLAIMS

I claim:

1. A fluid connector having a flange section and a transition section, said fluid connector
having at least one circumferential groove formed thercon at the intersection of the flange
section and the transition section to minimize the bending stress levels in the fluid connector

when the fluid connector is subjected to operating pressures and vibration inputs.

2. The fluid connector of claim 1, wherein said circumferential groove is disposed

between a flange section and a tube section.

3. The fluid connector of claim 1, wherein said circumferential groove has a central axis

that is oriented at anapproximate of 45 degrees to a connector central passageway.

4. The fluid connector of claim 1, wherein said circumferential groove has a partial

circular cross-sectional shape.

5. A fluid connector having a flange section joined to a transitional section and a tube
section, said flange section having a first circumferential groove and a second circumferential
groove where said first circumferential groove is located between said mounting flange
section and said second circumferential groove is located between said first circumferential

groove and said transition section.

6. The fluid connector of claim 5, wherein said second circumferential groove includes

a radiused section at a nose section of said second circumferential groove.

7. The fluid connector of claim 5, further comprising a tube section joined to said

transition section.
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8. The fluid connector of claim 5, further comprising a second circumferential groove
where said second circumferential groove is located between said flange mounting section
and a first circumferential groove where said first circumferential groove is located between
said second circumferential groove and said tube section and where said second
circumferential groove has a principal axis that is approximately perpendicular to a central

axis of said fluid connector.

9. The fluid connector of claim 7, wherein said first and second circumferential gooves

cach have a central axis that are at least 20 degrees apart.

10. The fluid connector of claim 5, further comprising a second circumferential groove
where said second circumferential groove is located between said flange mounting section
and a first circumferential groove where said first circumferential groove is located between
said second circumferential groove and said tube section and where said second
circumferential groove has a principal axis that is approximately perpendicular to a central

axis of said fluid connector.

11. The fluid connector of claim 5, further comprising a plurality of secondary
circumferential groove s where said secondary circumferential grooves are located between
said flange mounting section and a first circumferential groove where said first
circumferential groove is located between said secondary circumferential grooves and said
tube section and where said secondary circumferential grooves have a principal axis that is

approximately perpendicular to a central axis of said fluid connector.

10
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