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(54) GAS TURBINE ENGINE WITH CONNECTION ASSEMBLY

(57) A gas turbine engine (10) includes a connection
assembly (104). The connection assembly (104) in-
cludes a first component (105) defining a first flange
(106). The first component (105) has a first coefficient
of thermal expansion.Asecond component (113) defines
a second flange (114). The second component (113) has
a second coefficient of thermal expansion. An adapter
(122) includes an adapter body (124), a first rabbet (132),

and a second rabbet (134). The adapter (122) is posi-
tioned between the first component (105) and the second
component (113). The adapter (122) has a third coeffi-
cient of thermal expansion. The first coefficient of thermal
expansion is greater than the third coefficient of thermal
expansion and the third coefficient of thermal expansion
is greater than the second coefficient of thermal expan-
sion.
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Description

FIELD

[0001] The present disclosure relates to a gas turbine
engine.

BACKGROUND

[0002] A gas turbine engine generally includes a tur-
bomachine and a rotor assembly. Gas turbine engines,
such as turbofan engines, may be used for aircraft pro-
pulsion. A gas turbine engine may further include an
engine frame and accessories. In some applications,
such accessories can be of various sizes.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] A full and enabling disclosure of the present
disclosure, including the best mode thereof, directed to
one of ordinary skill in the art, is set forth in the specifica-
tion, which makes reference to the appended figures, in
which:

FIG. 1 is a cross-sectional view of a gas turbine
engine in accordance with various aspects of the
present disclosure.
FIG. 2A is a perspective view of a connection as-
sembly in accordance with various aspects of the
present disclosure.
FIG. 2B is a cross-sectional view of the connection
assembly taken across line IIA-IIA of FIG. 2A in
accordance with various aspects of the present dis-
closure.
FIG. 3 is a perspective view of an adapter in accor-
dancewith variousaspectsof thepresentdisclosure.
FIG. 4 is a perspective view of a connection assem-
bly in accordancewith various aspects of the present
disclosure.
FIG. 5 is a perspective view of an adapter in accor-
dancewith variousaspectsof thepresentdisclosure.
FIG. 6 is a perspective view of a connection assem-
bly in accordancewith various aspects of the present
disclosure.
FIG. 7 is a perspective view of a connection assem-
bly in accordancewith various aspects of the present
disclosure.
FIG. 8 illustrates a flow diagram of a method of
retaining a connection assembly in accordance with
various aspects of the present disclosure.

DETAILED DESCRIPTION

[0004] Reference will now bemade in detail to present
embodiments of the disclosure, one ormore examples of
which are illustrated in the accompanying drawings. The
detailed description uses numerical and letter designa-
tions to refer to features in the drawings. Like or similar

designations in the drawings and description have been
used to refer to like or similar parts of the disclosure.
[0005] In this document, relational terms, such as first
and second, top and bottom, and the like, are used solely
to distinguish one entity or action from another entity or
action, without necessarily requiring or implying any ac-
tual such relationship or order between such entities or
actions. The terms "comprises," "comprising," or any
other variation thereof, are intended to cover a non-ex-
clusive inclusion, such that a process, method, article, or
apparatus that comprises a list of elements does not
include only those elements but may include other ele-
ments not expressly listed or inherent to such process,
method, article, or apparatus. An element preceded by
"comprises... a" does not, without more constraints, pre-
clude the existence of additional identical elements in the
process,method, article, or apparatus that comprises the
element. The word "exemplary" is used herein to mean
"serving as an example, instance, or illustration." Any
implementation described herein as "exemplary" is not
necessarily to be construed as preferred or advanta-
geous over other implementations. Additionally, unless
specifically identified otherwise, all embodiments de-
scribed herein should be considered exemplary.
[0006] The singular forms "a", "an", and "the" include
plural references unless the context clearly dictates
otherwise.
[0007] The term "at least one of" in the context of, e.g.,
"at least oneofA,B, andC" refers toonlyA,onlyB,onlyC,
or any combination of A, B, and C.
[0008] The phrases "from X to Y" and "between X and
Y" each refers to a range of values inclusive of the end-
points (e.g., refers to a range of values that includes both
X and Y).
[0009] The term "turbomachine" refers to a machine
including one or more compressors, a heat generating
section (e.g., a combustion section), and one or more
turbines that together generate a torque output.
[0010] The term "gas turbine engine" refers to an en-
gine having a turbomachine as all or a portion of its power
source. Example gas turbine engines include turbofan
engines, turboprop engines, turbojet engines, turboshaft
engines, etc., as well as hybrid-electric versions of one or
more of these engines.
[0011] The term "combustion section" refers to any
heat addition system for a turbomachine. For example,
the term combustion section may refer to a section in-
cluding one ormore of a deflagrative combustion assem-
bly, a rotating detonation combustion assembly, a pulse
detonation combustion assembly, or another appropriate
heat addition assembly. In certain example embodi-
ments, the combustion section may include an annular
combustor, a can combustor, a cannular combustor, a
trapped vortex combustor (TVC), or other appropriate
combustion system, or combinations thereof.
[0012] An "accessory," "accessory system," or "acces-
sory section," as used herein, refers to any system de-
signed to support a function of the gas turbine engine,
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which may be self-contained. For example, the acces-
sory system may be an accessory case, a housing for a
gear train, a gear train, an accessory gearbox, a gen-
erator, a fuel pump, a lubrication pump, an air compres-
sor, a hydraulic pump, an engine starter, etc. The acces-
sory system may further be defined as an auxiliary sys-
tem. For example, the accessory system may be an
auxiliary power unit (APU), a lube oil circulation system,
a fuel filtration system, a water injection system, a gas
conditioning system, a fogging system, a fuel forwarding
system, a fuel delivery system, autility auxiliary system, a
steam injection system, a fluid pumping system, a gas
purge system, a power augmentation system, a water
wash system, or other appropriate auxiliary system, or
combination thereof.
[0013] The terms "low" and "high", or their respective
comparative degrees (e.g., ‑er, where applicable), when
used with a compressor, a turbine, a shaft, or spool
components, etc. each refer to relative speeds within
an engine unless otherwise specified. For example, a
"low turbine" or "low speed turbine" defines a component
configured to operate at a rotational speed, such as a
maximum allowable rotational speed, lower than a "high
turbine" or "high speed turbine" of the engine.
[0014] The terms "forward" and "aft" refer to relative
positions within a gas turbine engine or vehicle, and are
based on a normal operational attitude of the gas turbine
engine or vehicle. More particularly, forward and aft are
used herein with reference to a direction of travel of the
vehicle and a direction of propulsive thrust of the gas
turbine engine.
[0015] The terms "upstream" and "downstream" refer
to the relative direction with respect to fluid flow in a fluid
pathway. For example, "upstream" refers to the direction
fromwhich the fluid flows, and "downstream" refers to the
direction to which the fluid flows.
[0016] As used herein, the terms "axial" and "axially"
refer to directions and orientations that extend substan-
tially parallel to a centerline of the gas turbine engine.
Moreover, the terms "radial" and "radially" refer to direc-
tions and orientations that extend substantially perpen-
dicular to the centerline of the gas turbine engine. In
addition, as used herein, the terms "circumferential"
and "circumferentially" refer to directions and orienta-
tions that extend arcuately about the centerline of the
gas turbine engine.
[0017] Approximating language, as used herein
throughout the specification and claims, is applied to
modify anyquantitative representation that could permis-
sibly vary without resulting in a change in the basic
function to which it is related. Accordingly, a value mod-
ifiedbya termor terms, suchas "about", "approximately",
and "substantially", are not to be limited to the precise
value specified. In at least some instances, the approx-
imating language may correspond to the precision of an
instrument formeasuring thevalue, or theprecisionof the
methods or machines for constructing or manufacturing
the components and/or systems. For example, the ap-

proximating language may refer to being within a 1, 2, 4,
10, 15, or 20 percent margin. These approximating mar-
ginsmay apply to a single value, either or both endpoints
defining numerical ranges, and/or the margin for ranges
between endpoints.
[0018] Here and throughout the specification and
claims, range limitations are combined and inter-
changed, such ranges are identified and include all the
sub-rangescontained thereinunlesscontext or language
indicates otherwise. For example, all ranges disclosed
herein are inclusive of the endpoints, and the endpoints
are independently combinable with each other.
[0019] A "coefficient of thermal expansion" or "CTE" as
used herein refers to the fractional change in the size of a
material per unit temperature change. The size of the
material may change in terms of either length or volume.
The coefficient of thermal expansion may have the unit
um/m/°C, ppm/°C, or (inch/inch)/°F. A coefficient of ther-
mal expansion may be used in reference to a variety of
materials, such as aluminum, aluminum alloy, titanium,
titaniumalloy,magnesium, nickel, nickel alloy, steel, steel
alloy, any suitablematerial, and/or a combination thereof.
[0020] A "third stream" as used herein means a non-
primary air stream capable of increasing fluid energy to
produce a minority of total propulsion system thrust. The
third stream may generally receive inlet air (air from a
ducted passage downstream of a primary fan) instead of
freestreamair (as theprimary fanwould).Apressure ratio
of the third streammay be higher than that of the primary
propulsion stream (e.g., a bypass or propeller-driven
propulsion stream). The thrust may be produced through
a dedicated nozzle or through mixing of an airflow
through the third streamwith a primary propulsion stream
or a core air stream, e.g., into a common nozzle.
[0021] The terms "coupled," "fixed," "attached to," and
the like refer to both direct coupling, fixing, or attaching,
as well as indirect coupling, fixing, or attaching through
one or more intermediate components or features, un-
less otherwise specified herein.
[0022] As used herein, the terms "first", "second", and
"third" may be used interchangeably to distinguish one
component from another and are not intended to signify
the location or importance of the individual components.
[0023] For purposes of the description hereinafter, the
terms "upper", "lower", "right", "left", "vertical", "horizon-
tal", "top", "bottom", "lateral", "longitudinal", and deriva-
tives thereof shall relate to the embodiments as they are
oriented in the drawing figures. However, it is to be
understood that the embodiments may assume various
alternative variations, except where expressly specified
to the contrary. It is also to be understood that the specific
devices illustrated in the attached drawings, and de-
scribed in the following specification, are simply embodi-
ments of the disclosure. Hence, specific dimensions and
otherphysical characteristics related to theembodiments
disclosed herein are not to be considered as limiting.
[0024] Asusedherein, the terms "integral", "unitary", or
"monolithic" as used to describe a structure refers to the
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structure being formed integrally of a continuousmaterial
or group of materials with no seams, connections joints,
or the like. The integral, unitary structures described
herein may be formed through additive manufacturing
to have the described structure, or alternatively through a
casting process, etc.
[0025] The term "unitary" as used herein denotes that
the final component has a construction in which the
integrated portions are inseparable and is different from
a component including a plurality of separate component
pieces that have been joined together but remain distinct
and the single component is not inseparable (e.g., the
pieces may be re-separated). Thus, unitary components
may comprise generally substantially continuous pieces
ofmaterial ormay comprise a plurality of portions that are
permanently bonded to one another. In any event, the
various portions forming a unitary component are inte-
grated with one another such that the unitary component
is a single piece with inseparable portions.
[0026] The term "segmented" or "segmented arrange-
ment" as used herein describes an arrangement in which
the component may not form a continuous arrangement
annularly. In this way, a plurality of segmentsmay extend
about a centerline 360 degrees, wherein each of the
plurality of segments are spaced from one another in
an annular direction.
[0027] As used herein, the term "complementary" with
reference toa radius of curvatureof two radii of curvature,
refers to the two radii of curvature being equal, or a larger
of two the radii of curvature being no more than 10%
greater than a smaller of the two radii of curvature.
[0028] The term "adjacent" as used herein with refer-
ence to two walls and/or surfaces refers to the two walls
and/or surfaces contacting one another, or the two walls
and/or surfaces being separated only by one or more
nonstructural layers and the two walls and/or surfaces
and the one ormore nonstructural layers being in a serial
contact relationship (e.g., a first wall/surface contacting
theoneormorenonstructural layers, and theoneormore
nonstructural layers contacting a second wall/surface).
[0029] The present disclosure is generally related to a
gas turbine engine including an engine frame, structures,
gearboxes, accessories, and/or any other component.
The engine frame, structures, gearboxes, accessories,
and/or any other component may include a connection
assembly mechanically coupled to the engine frame,
structures, gearboxes, accessories, and/or any other
component. The connection assemblymay include a first
component defining a first flange. The first component
may be any one of an engine frame, structures, gear-
boxes, accessories, and/or any other component. The
first component may have a first coefficient of thermal
expansion. A second component may define a second
flange.Thesecondcomponentmayalsobeanyoneofan
engine frame, structures, gearboxes, accessories, an-
d/or any other component. The second component may
have a second coefficient of thermal expansion.
[0030] The connection assembly may further include

an adapter that includes an adapter body, a first rabbet,
and a second rabbet. The adapter may be positioned
between the first component and the second component.
The adapter may have a third coefficient of thermal ex-
pansion. In various instances, the first coefficient of ther-
mal expansionmaybegreater than the third coefficient of
expansion. Additionally or alternatively, the third coeffi-
cient of expansion may be greater than the second
coefficient of expansion.
[0031] Moreover, theconnectionassemblymay further
include a fastener. The fastener may be configured to
retain the first component, the adapter, and the second
component relative to one another along a connection
assembly centerline.
[0032] The present disclosure also generally relates to
a method of retaining a connection assembly. The meth-
odmay include increasing a temperature of a connection
assembly. The connection assembly includes a first com-
ponent defining a first flange, the first component having
a first coefficient of thermal expansion, and a second
component defining a second flange, the second com-
ponent having a second coefficient of thermal expansion;
imparting a radially outward force through expansion of
the first flange onto an adapter through a first rabbet, the
adapter having a third coefficient of thermal expansion,
wherein the first coefficient of thermal expansion is great-
er than the third coefficient of thermal expansion; and
transferring at least a portion of the radially outward force
to the second flange via theadapter anda second rabbet,
wherein the third coefficient of thermal expansion is
greater than the second coefficient of thermal expansion.
[0033] In some cases, the adapter may be shaped to
mitigate sliding and material stress between the first
flangeand thesecondflangewhile thegas turbineengine
is in operation and/or at any other time. For example,
during the operation of one or more components of the
gas turbine engine, various materials within the gas
turbine engine may increase in temperature. In such
examples, a first component may be formed from a first
material and/or a first combination of materials and a
second component may be formed from a second ma-
terial and/or a second combination of materials. The first
material and/or the first combination of materials may be
different from the second material and/or the second
combination of materials Due to the material differences
within each of the components, the first component and
the second component may slide relative to one another
when heated since the first component and the second
component may expand in accordance with the varying
coefficients of thermal expansion. In some cases, the
second component may include a rabbet to allow the
components to be aligned. However, the thermal expan-
sion of each of the components at different rates and to
different sizes may lead to the development of material
stress between each of the components, particularly on
the rabbet of the second component. In other cases,
sliding may be caused by an unfavorable temperature
gradient, as the first component or the second compo-
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nent may be heated to a higher degree, thus resulting in
an uneven expansion in the connection assembly.
Further, a significant amount of radial force may be
transferred between the first component and the second
component in various arrangements, such as through a
stiff rabbet connection. Such arrangements may lead to
overstressing at least one of the components in some
cases. Further, in the case in which the first component
and the second component are mechanically coupled to
one another without a rabbet, significant sliding and
fastener overstress may be induced upon a fastener.
As such, the adapter provided herein maymitigate these
issues.
[0034] Referring now to the drawings, wherein identi-
cal numerals indicate the same elements throughout the
figures, FIG. 1 is a schematic cross-sectional view of a
gas turbine engine in accordance with an embodiment of
the present disclosure. More particularly, for the embodi-
ment of FIG. 1, the gas turbine engine is a high-bypass
turbofan jet engine, sometimes also referred to as a
"turbofan engine." As shown in FIG. 1, the gas turbine
engine10definesanengineaxial directionA1 (extending
parallel to a longitudinal centerline 12 provided for refer-
ence), an engine radial direction R1, and an engine
circumferential direction C1 extending about the long-
itudinal centerline 12. In general, the gas turbine engine
10 includes a fan section 14 and a turbomachine 16
disposed downstream of the fan section 14.
[0035] The turbomachine 16 depicted generally in-
cludesa substantially tubular outer casing18 that defines
anannular inlet 20. Theouter casing18encases, in serial
flow relationship, a compressor section including a boos-
ter or low pressure (LP) compressor 22 and a high
pressure (HP) compressor 24; a combustion section
26; a turbine section including a high pressure (HP)
turbine 28 and a low pressure (LP) turbine 30; and a
jet exhaust nozzle section 32. A high pressure (HP) shaft
34 (which may additionally or alternatively be a spool)
drivingly connects the HP turbine 28 to the HP compres-
sor 24. A low pressure (LP) shaft 36 (which may addi-
tionally or alternatively be a spool) drivingly connects the
LP turbine 30 to the LP compressor 22. The compressor
section, a combustionsection26, the turbinesection, and
the jet exhaust nozzle section 32 together define a work-
ing gas flowpath 37.
[0036] For the embodiment depicted, the fan section
14 includes a fan 38 having a plurality of fan blades 40
coupled to a disk 42 in a spaced apart manner. As
depicted, the fan blades 40 extend outwardly from disk
42 generally along the radial directionR1. Each fan blade
40 is rotatable relative to the disk 42 about a pitch axis P
by virtue of the fanblades40being operatively coupled to
a suitable pitch change mechanism 44 configured to
collectively vary the pitch of the fan blades 40, e.g., in
unison. The gas turbine engine 10 further includes a
power gearbox 46, and the fan blades 40, disk 42, and
pitch changemechanism 44 are together rotatable about
the longitudinal centerline 12 by LP shaft 36 across the

power gearbox 46. The power gearbox 46 includes a
plurality of gears for adjusting the rotational speed of the
fan 38 relative to a rotational speed of the LP shaft 36,
such that the fan 38 may rotate at a more efficient fan
speed.
[0037] Referring still to the embodiment of FIG. 1, the
disk 42 is covered by rotatable front hub 48 of the fan
section 14 (sometimes also referred to as a "spinner").
The front hub 48 is aerodynamically contoured to pro-
mote an airflow through the plurality of fan blades 40.
[0038] Additionally, the fan section 14 includes an an-
nular fan casing or outer nacelle 50 that circumferentially
surrounds the fan 38 and/or at least a portion of the
turbomachine 16. It should be appreciated that the outer
nacelle50 is supported relative to the turbomachine16by
a plurality of circumferentially-spaced outlet guide vanes
52 in theembodiment depicted.Moreover, a downstream
section 54 of the outer nacelle 50 extends over an outer
portion of the turbomachine 16 so as to define a bypass
airflow passage 56 therebetween.
[0039] During the operation of the gas turbine engine
10, a volume of air 58 enters the gas turbine engine 10
through an associated inlet 60 of the outer nacelle 50 and
fan section 14. As the volume of air 58 passes across the
fan blades 40, a first portion of air 62 is directed or routed
into the bypass airflow passage 56, and a second portion
of air 64 as indicated by arrow64 is directed or routed into
the working gas flowpath 37, or more specifically into the
LP compressor 22. The ratio between the first portion of
air 62and thesecondportionof air 64 is commonly known
as a bypass ratio. A pressure of the second portion of air
64 is then increased as it is routed through the HP
compressor 24 and into the combustion section 26,
where it ismixedwith fuel and burned to provide combus-
tion gases 66.
[0040] The combustion gases 66 are routed through
the HP turbine 28 where a portion of thermal and/or
kinetic energy from the combustion gases 66 is extracted
via sequential stages of HP turbine stator vanes 68 that
are coupled to the outer casing 18 and HP turbine rotor
blades 70 that are coupled to the HP shaft 34, thus
causing the HP shaft 34 to rotate, thereby supporting
operation of the HP compressor 24. The combustion
gases66are then routed through theLP turbine30where
a second portion of thermal and kinetic energy is ex-
tracted from the combustion gases 66 via sequential
stages of LP turbine stator vanes 72 that are coupled
to the outer casing 18 and LP turbine rotor blades 74 that
are coupled to the LP shaft 36, thus causing the LP shaft
36 to rotate, thereby supporting operation of the LP
compressor 22 and/or rotation of the fan 38.
[0041] The combustion gases 66 are subsequently
routed through the jet exhaust nozzle section 32 of the
turbomachine 16 to provide propulsive thrust. Simulta-
neously, the pressure of the first portion of air 62 is
substantially increased as the first portion of air 62 is
routed through the bypass airflow passage 56 before it is
exhausted from a fan nozzle exhaust section 76 of the

5

10

15

20

25

30

35

40

45

50

55



6

9 EP 4 741 637 A1 10

gas turbine engine 10, also providing propulsive thrust.
The HP turbine 28, the LP turbine 30, and the jet exhaust
nozzle section 32 at least partially define a hot gas path
78 for routing the combustion gases 66 through the
turbomachine 16.
[0042] Additionally, the gas turbine engine 10 may
define an engine frame 100. For example, the engine
frame 100 may be defined as any part of the gas turbine
engine that provides structural stability. Moreover, the
engine frame 100may be defined as the outer casing 18,
outer nacelle 50, or any other suitable portion of the
engine providing structural support for the components
within the gas turbine engine 10.
[0043] Moreover, thegas turbineengine10may further
include at least one accessory system 102. At least one
accessory system 102 may be coupled to any suitable
portion of the gas turbine engine 10. For example, the
accessory system 102 may be mechanically coupled,
fluidly coupled, or coupled via any suitable means to any
portion of the gas turbine engine 10. In some cases, the
accessory system 102 may be coupled via a connection
assembly to at least one portion of the gas turbine engine
10 suitable for providing stability to the accessory system
102. Further, the accessory system 102 may be a sump
assembly, gearbox assembly, accessory gear train, hy-
draulic pump assembly, or any suitable accessory sys-
tem 102 necessary for the control and operation of the
gas turbine engine 10.
[0044] The gas turbine engine 10 depicted in FIG. 1 is
by way of example only, and in other embodiments, the
gas turbine engine 10 may have any other suitable con-
figuration. For example, although the gas turbine engine
10 depicted is configured as a ducted gas turbine engine
(e.g., including the outer nacelle 50), in other embodi-
ments, the gas turbine engine 10 may be an unducted
gas turbine engine (such that the fan 38 is an unducted
fan, and the outlet guide vanes 52 are cantilevered from
the outer casing 18). Additionally, or alternatively,
although thegas turbineengine10depicted is configured
as a geared gas turbine engine (e.g., including the power
gearbox 46) and a variable pitch gas turbine engine (e.g.,
including a fan 38 configured as a variable pitch fan), in
other embodiments, the gas turbine engine 10 may ad-
ditionally or alternatively be configured as a direct drive
gas turbine engine (such that the LP shaft 36 rotates at
thesamespeedas the fan38), asafixedpitchgas turbine
engine (such that the fan 38 includes fan blades 40 that
are not rotatable about a pitch axis P), or both. It should
also be appreciated that in still other embodiments, as-
pects of the present disclosure may be incorporated into
any other suitable gas turbine engine. For example, in
other embodiments, aspects of the present disclosure
may (as appropriate) be incorporated into, e.g., a turbo-
prop gas turbine engine, a turboshaft gas turbine engine,
or a turbojet gas turbine engine.
[0045] As will be appreciated from the description
herein, various embodiments of a gas turbine engine
10 are provided. Certain of these embodiments may

be an unducted, single-rotor gas turbine engine, or a
ducted turbofan engine. Various additional aspects of
one or more of these embodiments are discussed below.
These aspects may be combined with one or more of the
gas turbine engine(s) discussed above with respect to
the figures.
[0046] Referring now to FIGS. 2A and 2B, a perspec-
tive view and a cross-sectional view of a connection
assembly 104 are respectively illustrated in accordance
with various aspects of the present disclosure. As noted
above, the connection assembly 104 may be configured
to connect at least one accessory system102 to at least a
portion of the gas turbine engine 10. For example, the
connection assembly 104 may be utilized to connect the
accessory system 102 to a portion of the engine frame
100 to retain the accessory system 102 components in a
defined position. For example, the connection assembly
104 may be utilized to retain a gearbox in a defined
position or to connect the accessory system 102 to a
gearbox. In some cases, the connection assembly 104
may be used at any suitable location within the gas
turbine engine 10 to couple any suitable components
to one another.
[0047] With further reference to FIGS. 2A and 2B, a
connection assembly centerline C may be defined as
extending axially along the connection assembly 104.
An annular direction A may be defined about the con-
nection assembly centerline C. A radial direction R ex-
tends from the connection assembly centerline C. For
example, one or more components of the connection
assembly 104 may extend annularly about the connec-
tionassembly centerlineC in suchawayas to forma ring-
like configuration.
[0048] Referring still to FIGS. 2A and 2B, the connec-
tion assembly 104 may include a first component 105
defining a first flange 106. The first flange 106may define
a portion of any suitable component of the gas turbine
engine 10. For example, the first flange 106may define a
portion of the engine frame 100, a portion of the acces-
sory system 102, or any suitable engine structural com-
ponent. Moreover, the first flange 106 may define a
generally annular shape extending about the connection
assembly centerline C in the annular direction. In some
cases, the first flange 106 may define an outer diameter
of at least 10 centimeters to at most 6 meters, or any
suitable diameter.
[0049] Further, the first flange 106 may define at least
one hole 108 extending through at least a portion of the
first flange 106. For example, the first flange 106 may
define a plurality of holes 108 through the first flange 106
that are spaced along the annular direction of the first
flange 106. Each of the plurality of holes 108 through the
first flange 106 may be spaced uniformly about the con-
nection assembly centerline C in the annular direction. In
other cases, each of the plurality of holes 108 through the
first flange 106 may be spaced non-uniformly in the
annular direction A. Generally, the plurality of holes
108 through the first flange 106 may be spaced in any
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suitable manner along the annular direction A on the
surface of the first flange 106. Additionally, each of the
plurality of holes 108 through the first flange 106 may
extend through a defined distance into the first compo-
nent 105. For example, each of the plurality of holes 108
through the first component 105 may extend the same
length through the first component 105 as oneanother. In
other cases, the plurality of holes 108 through the first
flange 106may each extend different lengths into the first
component 105. Alternatively, the plurality of holes 108
through the first flange 106 may extend through the
entirety of the first component 105. In various cases,
the plurality of holes 108 through the first flange 106
may extend any suitable length through the first compo-
nent 105 to support the connection assembly 104.
[0050] Additionally, the plurality of holes 108 through
the first flange 106 may include any suitable number of
holes108. For example, theplurality of holes108 through
the first flange 106maymake up at least one hole and up
to twenty holes. In other cases, the plurality of holes 108
through the first flange 106 may be up to fifty holes. In
various cases, the plurality of holes 108 through the first
flange 106 may make up any suitable number of holes
necessary for the operation of the connection assembly
104.
[0051] Moreover, each of the plurality of holes 108
through the first flange 106may have a defined diameter.
For example, each of the plurality of holes 108 through
the first flange 106 may have a diameter based on the
components coupled through the connection assembly
104. For instance, each of the plurality of holes 108
through the first flange 106 may have a diameter config-
ured to receive any suitable fastener (e.g., nut, pin, stud,
or any other fastener, mechanical, chemical, or other-
wise).
[0052] With further reference to FIGS. 2A and 2B, the
first flange 106 may define a first portion 110 and a
second portion 112. Generally, the first portion 110
may be radially outward of the second portion 112. For
example, the first portion 110 may be defined as the
radially outward most portion of the first flange 106.
The second portion 112 may be defined as the radially
inward most portion of the first flange 106.
[0053] In various cases, the first component 105 may
have a first coefficient of thermal expansion as deter-
mined by the material that makes up the first component
105, and, consequently, thefirst flange106.For example,
the first component 105may have a coefficient of thermal
expansion associated with an aluminum alloy, magne-
sium, titanium, or any other suitable material for the
connection assembly 104. For instance, the first compo-
nent 105may bemade up of aluminumormagnesium. In
various cases, the first component 105 may have a
coefficient of thermal expansion that may range from
0.8E‑5 ((inch/inch)/°F) to 2.6E‑5 ((inch/inch)/°F), or any
suitable value.
[0054] Referring still to FIGS. 2A and 2B, the connec-
tion assembly 104 may further include a second compo-

nent 113definingasecondflange114.Thesecondflange
114maydefineaportionof any suitable component of the
gas turbine engine 10. For example, the second flange
114 may define a portion of the engine frame 100, a
portion of the accessory system 102, or any suitable
engine structural component. Moreover, the second
flange 114may define a generally annular shape extend-
ing about the connection assembly centerline C in the
annular direction A. In various cases, the second flange
114 may define an outer diameter from at least 10 cen-
timeters to at most 6 meters, or any suitable diameter.
[0055] Moreover, the second flange 114 may define at
least one hole 116 extending therethrough. In some
cases, the second flange 114 may define a plurality of
holes 116 through the second flange 114 spaced along
the annular direction A of the second flange 114. Each of
the plurality of holes 116 of the second flange 114may be
spaced uniformly about the connection assembly center-
line C in the annular direction A. In other cases, each of
the plurality of holes 116 through the second flange 114
may be spaced non-uniformly in the annular direction A.
Generally, the plurality of holes 116 through the second
flange 114 may be spaced in any suitable manner along
the annular direction A on the surface of the second
flange 114. In some cases, the plurality of holes 116
through the second flange 114 may have spacing that
is the same as the plurality of holes 116 through the first
flange 106.
[0056] Additionally, the second flange 114 may define
anynumber of holes. For example, the second flange114
may define at least one hole and up to fifty holes, or up to
any other suitable number of holes. Further, the number
of holes forming the plurality of holes 116 defined by the
second flange 114 may be equal to the number of holes
forming the plurality of holes 108 through the first flange
106. In other cases, the number of holes forming the
plurality of holes 116 defined by the second flange 114
may be a different number from the number of holes
forming the plurality of holes 108 through the first flange
106.
[0057] Moreover, each of the plurality of holes 116
through the second flange 114 may have a defined
diameter. For example, each of the plurality of holes
116 through the second flange 114 may have a diameter
based on the components coupled through the connec-
tion assembly 104. For instance, each of the plurality of
holes 116 through the second flange 114 may have a
diameter configured to receive any suitable fastener
(e.g., nut, pin, stud, or any other fastener, mechanical,
chemical, or otherwise). For example, each of the plur-
ality of holes116 through thesecondflange114mayhave
a diameter that ranges from 1 millimeter to 100 centi-
meters. Particularly, the diameter of each of the plurality
of holes 116 through the second flange 114may have the
same diameter as the plurality of holes 108 through the
first flange 106.
[0058] Further, the second flange 114 may have a first
segment 118 and a second segment 120. Generally, the
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first segment 118 may be radially outward of the second
segment 120. For example, the first segment 118may be
definedas the radially outwardmostportionof thesecond
flange 114. The second segment 120 may be defined as
the radially inwardmost portion of the second flange 114.
[0059] In various cases, the second component 113,
and, consequently, the second flange 114, may have a
second coefficient of thermal expansion as determined
by the material that makes up the second component
113. For example, the second component 113 may have
a second coefficient of thermal expansion associated
with an aluminum alloy, magnesium, titanium, or any
other suitable material for the connection assembly
104. For instance, the second component 113 may be
made up of titanium or nickel alloy. In some cases, the
second component 113 may be made up of the same
material as the first component 105. In various examples,
the first coefficient of thermal expansion may be greater
than the second coefficient of thermal expansion. More-
over, the second component 113 may have a second
coefficient of thermal expansion that is at least 0.3E‑5
((inch/inch)/°F) to at most 1.2E‑5 ((inch/inch)/°F) or any
suitable value.
[0060] In some cases, the connection assembly 104
may further include an adapter 122 positioned between
the first flange 106 and the second flange 114. For
instance, the adapter 122 may be shaped to mitigate
sliding and material stress between the first flange 106
and the second flange 114 while the gas turbine engine
10 is in operation and/or at anyother time. In somecases,
during the operation of one or more components of the
gas turbine engine 10, various materials within the gas
turbine engine 10 may increase in temperature. More-
over, a first component 105 may be formed from a first
material and/or a first combination of materials and a
second component 113 may be formed from a second
material and/or a second combination of materials. The
firstmaterial and/or the first combination ofmaterialsmay
be different from the second material and/or the second
combination of materials. Due to thematerial differences
within each of the components, the first component 105
and the second component 113 may slide relative to one
another when heated since the first component 105 and
the second component 113 expand in accordance with
the varying coefficients of thermal expansion. In some
cases, particularly those inwhich the first component 105
and the second component 113 are mechanically
coupled to one another, the second component 113
may include a rabbet to allow the components to be
aligned. In such cases, the thermal expansion of each
of the components at different rates and to different sizes
may lead to the development of material stress between
each of the components, particularly on the rabbet con-
figuration of the second component. In other cases,
sliding may be caused by an unfavorable temperature
gradient, as the first component 105 or the second com-
ponent 113 may be heated to a higher degree, thus
resulting in an uneven expansion in the connection as-

sembly 104. Further, an amount of radial force may be
transferred between the first component and the second
component in various arrangements, such as through a
stiff rabbet connection. Such arrangements may lead to
overstressing at least one of the components. Further, in
the case inwhich the first component 105 and the second
component 113 aremechanically coupled to one another
without a rabbet, significant sliding and fastener overs-
tress may be induced upon a fastener 136.
[0061] The adapter 122 may be formed from a third
material and/or a third combination ofmaterials and have
a third coefficient of thermal expansion. The third coeffi-
cient of thermal expansion may be a value that falls
between the first coefficient of thermal expansion and
the second coefficient of thermal expansion, which may
mitigate the sliding of the first component 105 relative to
the second component 113, or vice versa when one or
more components of the connection assembly 104 in-
creases in temperature. Further, the adapter 122 may
reduce stresses within each of the components of the
connectionassembly104, particularly stressesoccurring
proximate to the plurality of holes 108, 116, 130 of each of
the components and/or in the region between the first
portion 110 of the first flange 106 and the adapter 122,
and/or in the region between the second segment 120 of
the second flange 114 and the adapter 122.
[0062] In various examples, the adapter 122 may be
positioned between the first flange 106 and the second
flange 114. For example, the adapter 122 may separate
at least a portion of the first flange 106 from at least a
portionof the second flange114.Further, the adapter 122
may define a generally annular shape extending about
the connection assembly centerline C in the annular
direction A. In several examples, the adapter 122 may
generally defineanouter diameter thatmay configure the
adapter 122 to extend outward of the first portion 110
and/or the first segment 118 from the connection assem-
bly centerline C. Additionally or alternatively, the adapter
122 may define an inner diameter. The inner diameter
may be sized such that the adapter 122 may be posi-
tioned inward of the second section 128 and/or the sec-
ond segment 120 from the connection assembly center-
line C. In some cases, the adapter 122 may define an
outer diameter of at least 5 centimeters and at most up to
6.5meters. Inother cases, theadapter 122maydefinean
outer diameter of at least, or any suitable diameter.
[0063] Referring now to FIG. 3, a perspective view of
an adapter 122 in accordancewith various aspects of the
present disclosure is illustrated. As noted above, the
adapter 122 may define a generally annular shape ex-
tending about the connection assembly centerline C. In
other cases, the adapter 122 may not extend annularly
completely about the connection assembly centerline C,
such as less than 360 degrees about the connection
assembly centerline C. Additionally, the adapter 122
may define an adapter body 124. The adapter body
124 is defined as the portion of the adapter 122 separat-
ing the first flange 106 from the second flange 114. The
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adapter body 124 may have any suitable thickness. In
various cases, the adapter body 124 may have a thick-
ness ranging from 1 millimeter to 100 centimeters.
[0064] Further, the adapter body 124 may further de-
fine a first section 126 and a second section 128. Gen-
erally, the first section 126may be radially outward of the
second section 128. For example, the first section 126
maybedefinedas the radially outwardmost portionof the
adapter 122. The second section 128 may be defined as
the radially inward most portion of the adapter 122.
[0065] Further, the adapter 122 may further define at
least one hole 130 extending through the entirety of the
adapter body 124. In some cases, the adapter 122 may
have a plurality of holes 130 through the adapter 122
spaced along the annular direction A of the adapter body
124.Eachof theplurality of holes130 through theadapter
122 may be spaced uniformly about the connection as-
sembly centerline C in the annular direction A on the
surface of the adapter body 124. In other cases, the
plurality of holes 130 through the adapter 122 may be
spaced non-uniformly in the annular direction A. Gener-
ally, the plurality of holes 130 through the adapter 122
may be spaced in any suitable manner along the annular
direction A on the surface of the adapter body 124.
Particularly, the plurality of holes 130 through the adapter
122 may have spacing that is the same as the plurality of
holes 108 through the first flange 106 and the plurality of
holes 116 through the second flange 114.
[0066] Additionally, the plurality of holes 130 through
the adapter body 124 maymake up any suitable number
of holes. For example, the adapter body 124may have at
least one hole and up to twenty holes. In other cases, the
plurality of holes 130 through the adapter 122 may be up
to fifty holes. In various cases, the plurality of holes 130
through the adapter body 124 may be any suitable num-
ber of holes. Further, the plurality of holes 130 defined by
the adapter 122may be equal to the plurality of holes 108
through the first flange 106 and the plurality of holes 116
through the second flange 114. In other cases, the adap-
ter 122 may define a different number of holes than the
first flange 106 and/or the second flange 114.
[0067] Moreover, each of the plurality of holes 130
through the adapter 122 may have a defined diameter.
In several examples, each of the plurality of holes 130
through the adapter 122may have a diameter configured
to receiveanysuitable fastener (e.g., nut, pin, stud, or any
other fastener, mechanical, chemical, or otherwise). In
various examples, the diameter of each of the plurality of
holes 130 through the adapter 122 may have the same
diameter as each of the plurality of holes 108 through the
first flange 106 and the plurality of holes 116 through the
second flange 114.
[0068] In some cases, the adapter 122 may be config-
ured in a hook configuration rather than having a plurality
of holes 130 through the adapter. For example, the hook
configuration may include a plurality of radially inward
extending cutouts extending a length from the outermost
surface of the adapter body 124. In this way, the adapter

may be non-continuous in the annular direction. A. In
various cases, the cutouts may extend any suitable
length from the outer circumferential surface of the adap-
ter, such as at least 5 centimeters to at most 500 cen-
timeters. Further, the plurality of cutouts may have a
similar spacing as that described above for the arrange-
ment of the adapter having the plurality of holes through
the adapter.
[0069] In some examples, the adapter 122may further
includeafirst rabbet 132. The first rabbet 132mayextend
orthogonally from theadapter body124 in afirst direction.
For example, the first rabbet 132may be integral with the
first section 126 of the adapter body 124 and configured
to form a unitary component with the adapter body 124.
The first rabbet 132 may extend orthogonally for any
suitable length. In some cases, the first rabbet 132
may extend at least 1 millimeter to at most 100 centi-
meters, or any suitable length to ensure the structural
integrity of the connection assembly 104. The first rabbet
132 may contact the first portion 110. For example, the
first rabbet 132may extend along at least a portion of the
first portion 110.
[0070] Additionally, or alternatively, the adapter 122
may include a second rabbet 134. The second rabbet
134 may extend orthogonally from the adapter body 124
in a second direction. The second direction may be
opposite to that of the first direction. For example, the
second rabbet 134 may be integral with the second
section 128 of the adapter body 124 and configured to
formaunitary componentwith the adapter body 124. The
second rabbet 134 may extend orthogonally for any
suitable length. In some cases, the second rabbet 134
may extend at least 1 millimeter to at most 100 centi-
meters, or any suitable length to ensure the structural
integrity of the connection assembly 104. In some cases,
the first rabbet 132 and the second rabbet 134 may
extend to the same length. In other cases, the first rabbet
132 and the second rabbet 134 may extend to different
lengths. The second rabbet 134 may contact the second
segment 120. For example, the second rabbet 134 may
extendalongat least aportionof thesecondsegment120
in such away that the thickness of the second rabbet 134
mayextend radially inward from thesurfaceof thesecond
segment 120.
[0071] The first rabbet 132 and the second rabbet 134
may have substantially the same thickness as that of the
adapter body 124 extending out from the first portion 110
of the first flange 106 and the second segment 120 of the
second flange 114, respectively. Alternatively, the first
rabbet 132 thickness and the second rabbet 134 thick-
ness may be the same, while the adapter body 124 may
define a different thickness. In other cases, the first
rabbet 132, the second rabbet 134, and the adapter body
124mayeachhavedifferent thicknesses. In somecases,
the first rabbet 132 may have a thickness of at least 1
millimeter to at most 20 centimeters, or any suitable
thickness to ensure the structural integrity of the connec-
tion assembly 104. Further, the second rabbet 134 may
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have a thickness of at least 1 millimeter to at most 20
centimeters, or any suitable thickness to ensure the
structural integrity of the connection assembly 104.
[0072] In various cases, the adapter 122 may have a
third coefficient of thermal expansion as determined by
thematerial that maymake up the adapter. For example,
the adapter may have a coefficient of thermal expansion
associatedwith analuminumalloy,magnesium, titanium,
or any other suitable material for the connection assem-
bly 104. For instance, the adapter 122maybemadeupof
steel or nickel alloy. In some cases, the first coefficient of
thermal expansion may be greater than the third coeffi-
cient of thermal expansion. Additionally or alternatively,
the third coefficient of thermal expansion may be greater
than the second coefficient of thermal expansion. More-
over, the adapter may have a coefficient of thermal ex-
pansion that is at 0.5E‑5 ((inch/inch)/°F) to at most 2.3
E‑5 ((inch/inch)/°F), or any suitable value to ensure the
structural integrity of the connection assembly 104.
[0073] Referring back to FIGS. 2A and 2B, the con-
nection assembly 104 may further include at least one of
the fasteners 136. As depicted, the plurality of fasteners
136 may extend through the connection assembly 104
through the plurality of holes 108, 116, 130 defined by the
first flange 106, the second flange 114, and the adapter
122, respectively. As such, the fastener 136 may define
any diameter suitable for the connection assembly 104.
The fastener 136 may be a bolt, a pin, a stud, or any
suitable fastening device. Further, the at least one fas-
tener136maybeheld inplacebya retainer140 (e.g., nut,
pin, stud, or any other fastener, mechanical, chemical, or
otherwise) configured to retain the fastener 136 in place.
[0074] The connection assembly 104 may have at
least one fastener 136 and up to twenty fasteners. In
some cases, the connection assembly 104 may have up
to fifty fasteners. In various cases, the connection as-
sembly 104 may have any suitable number of fasteners
for the operation of the connection assembly 104. For
example, the connection assembly 104 may have sub-
stantially the samenumber of fasteners 136 are there are
holes 108, 116, 130 defined by the first flange 106, the
second flange 114, and the adapter 122, respectively. In
some examples, the plurality of holes 108, 116, 130
defined by the first flange 106, the second flange 114,
and the adapter 122 to form a fastener channel 137 are
aligned.
[0075] During operation, the heat from the operation of
the gas turbine engine 10 and the associated compo-
nents of accessory system 102may increase a tempera-
ture of the connection assembly 104. In doing so, the first
flange 106 may be heated and, thus, expand in accor-
dance with the first coefficient of thermal expansion.
While expanding, the first flange 106 may push into the
first rabbet 132 of the adapter 122. As the first coefficient
of thermal expansion is greater than the third coefficient
of expansion, the first flange 106 may expand more than
the adapter 122. As such, the first rabbet 132may impart
a radially inward force upon the first flange 106, and thus

the first flange 106 may impart a radially outward force
upon the adapter 122. As used herein, "radially inward"
refers to a direction from an outer circumference of the
adapter 122, the first component 105, or the second
component 113 towards the connection assembly cen-
terline C. Conversely, "radially outward" refers to a direc-
tion from the connection assembly centerline C towards
an outer circumference of the adapter 122, the first
component 105, or the second component 113.
[0076] As the adapter 122 is heated, the adapter 122
may expand in accordance with the third coefficient of
thermal expansion, and the second flange 114 may be
heated and thus expand in accordance with the second
coefficient of thermal expansion. The adapter 122 may
expand more than the second flange 114. At least a
portion of the radially outward force imposed by the
expansion of the first flange 106 imparted upon the
adapter 122 is thus transferred to the second flange
114 through the second rabbet 134. In this way, the
radially outward force is split into two portions, the force
between the first rabbet 132 and the first component 105,
and the force between the second rabbet 134 and the
second component 113. Additionally, the expansion of
the adapter 122at a third coefficient of thermal expansion
with a value between that of the first coefficient of thermal
expansion and the second coefficient of thermal expan-
sionmay allow for the transferred force to be reduced. As
such, the stresses on each of the first flange 106 and the
second flange 114 may be reduced. The adapter 122,
through the second rabbet 134, imposes a radially out-
ward force upon the second flange 114, and thus the
second flange 114 imposes a radially inward force upon
thesecond rabbet134and thus theadapter122.Through
the heating and subsequent expansion of the connection
assembly 104, the force from each of the first flange 106
and the second flange 114 is transferred and split via the
adapter 122 and respective rabbets 132, 134.
[0077] Moreover, during operation, the connection as-
sembly 104 may experience stress occurring in the re-
gion of the fastener 136. Particularly, the stress may
occur in the region between the first rabbet 132 and/or
second rabbet 134 of the adapter 122 and the fastener
136 during the heating of the connection assembly 104.
As a result, stress may also occur on the fastener 136
itself due to sliding that may occur between the first
component105and thesecondcomponent113.Assuch,
the expansion of the adapter 122 with the expansion of
the first component 105 and the second component 113
may mitigate the stress occurring in the region of the
fastener 136. As such, the stress occurring on the fas-
tener 136 itself through the expansion of the first flange
106 and the second flange 114 may also be mitigated
using theadapter122by reducing theslidingbetween the
first component 105 and the second component 113. For
instance, as the adapter 122 has a third coefficient of
thermal expansion with a value between the first coeffi-
cient of thermal expansion of the first component 105and
thesecondcoefficientof thermalexpansionof thesecond
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component 113, the stress imposed upon the region
between the first rabbet 132 and/or second rabbet 134
and the fastener 136 extending through the connection
assembly 104 is reduced. This may be useful in applica-
tions involving aluminum, aluminum alloys, magnesium,
and/or any combination of materials.
[0078] Referring now to FIG. 4, a perspective view of
the connection assembly 104 in accordance with various
aspects of the present disclosure is illustrated. As illu-
strated, theadapter 122, the first component 105, and the
second component 113 each define a scalloped config-
uration.Asusedherein, a scallopedconfigurationmaybe
defined as a plurality of cutouts 138, such as a U-shaped
cutout, from a body. In some examples, the plurality of
cutouts 138 may extend radially inward from the first
section 126 of the adapter 122, the first portion 110 of
the first component 105, and/or the first segment 118 of
the second component 113. The scalloped configuration
may extend about the entirety of the circumference of the
adapter 122, the first component 105, and/or the second
component 113. Further, the plurality of cutouts 138 may
extend radially inward in the spaces between each of the
plurality of holes 130 through the adapter, the plurality of
holes 108 through the first component 105, and/or the
plurality of holes 116 through the second component 113.
Moreover, eachof the scalloped configurations of eachof
the adapter 122, the first component 105, and the second
component 113 may be aligned and in contact with one
another along the connection assembly centerline C.
[0079] Referring now to FIG. 5, a perspective view of
an adapter 122 in accordancewith various aspects of the
present disclosure is illustrated. As described above, the
adapter 122 may define a scalloped configuration. As
illustrated, the plurality of cutouts 138 may interrupt the
continuity of the first rabbet 132 about the first section
126. In this way, the first rabbet 132 may extend from the
first section 126 on portions of the adapter 122 in which
there is no plurality of cutouts 138.
[0080] It should be noted that the plurality of cutouts
138 of the scalloped configurationmay extend any length
inward from the outermost portion, such as at least 5
centimeters and at most 500 centimeters. In various
cases, the plurality of cutouts 138 may extend inwardly
at any suitable length to ensure the proper operation of
the gas turbine engine 10. In some cases, each of the
plurality of cutouts 138 of the first flange 106, the second
flange 114, and the adapter 122 may have the same
shape to allow for the aligned configuration, as noted
above. In other cases, the plurality of cutouts 138 of each
of the componentsmayextend radially inward at different
lengths, resulting in a non-aligned configuration. In var-
ious cases, each of the plurality of cutouts 138 defined by
the first component 105, the second component 113, and
the adapter 122 may extend radially inward at any sui-
table length to ensure the operation of the connection
assembly 104.
[0081] Referring now to FIG. 6, a perspective view of a
connection assembly 104 in accordance with various

aspects of the present disclosure is illustrated. As de-
picted, the first flange 106 may have a scalloped config-
uration, and the adapter 122 and the second flange 114
may have a non-scalloped configuration. In this way, the
first portion 110 of the first component 105 may contact
the first rabbet 132on theportionsof the first flange106 in
which there is no plurality of cutouts 138, wherein the first
rabbet 132 extends about the first component 105 in the
annular direction A.More specifically, the first rabbet 132
extends over each of the plurality of cutouts 138 in such a
way that the first rabbet 132 extends from one end to the
other of each of the plurality of cutouts 138.
[0082] Referring now to FIG. 7, a perspective view of a
connection assembly 104 in accordance with various
aspects of the present disclosure is illustrated. As de-
picted, the first flange 106 and the adapter 122may have
ascallopedconfiguration, and thesecondflange114may
have a non-scalloped configuration. Further, the scal-
loped configuration of the first flange 106 and the adapter
122 may align in such a way that each of the plurality of
cutouts 138 are aligned along the connection assembly
centerline C and in contact with one another.
[0083] Moreover, the connection assembly 104 may
include any suitable arrangement to provide a coupling
mechanism between any component and a portion of the
gas turbine engine 10. In some cases, the connection
assembly 104 may further include an O-ring or seal
between any of the first flange 106 and the adapter
122, the second flange 114 and the adapter 122, or both.
In various cases, the connection assembly 104 may be
arranged in any suitablemanner as appreciated by those
of ordinary skill in the art.
[0084] During operation in some cases, particularly in
cases in which the adapter does not extend continuously
360 degrees about the connection assembly centerline
C, such as in a segmented arrangement, the entire
radially outward force may be transferred through the
adapter. For example, at least one segment of the adap-
ter 122 may transfer the entirety of the radially outward
force imposedby thefirst flangeonto thefirst rabbet to the
second flange through the second rabbet.
[0085] Referring now to FIG. 8, the diagram of a meth-
odof retaining a connection assembly in accordancewith
various aspects of the present disclosure is provided. In
general, the method will be described herein with refer-
ence to the gas turbine engine 10 and the connection
assembly described in reference to FIGS. 2A‑7. How-
ever, it will be appreciated by those of ordinary skill in the
art that the disclosed method may generally be utilized
with any suitable connection assembly configuration. In
addition, althoughFIG. 8 depicts the steps performed in a
particular order for purposes of illustration and discus-
sion, themethods discussed herein are not limited to any
particular order or arrangement. One skilled in the art,
using the disclosures provided herein, will appreciate the
various steps of the methods disclosed herein can be
omitted, rearranged, combined, and/or adapted in var-
iouswayswithout departing from thescopeof thepresent
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disclosure.
[0086] At step 802, the method 800 may include pro-
viding a connection assembly within a gas turbine en-
gine. The connection assembly may operably couple a
first component, an adapter, and a second component.
The first component may define a first flange and may
have a first coefficient of thermal expansion. The second
component may define a second flange and may have a
second coefficient of thermal expansion. The adapter
may include an adapter body, a first rabbet, and a second
rabbit. Theadaptermayhavea third coefficient of thermal
expansion. The first coefficient of thermal expansionmay
be greater than the third coefficient of thermal expansion.
Additionally or alternatively, the third coefficient of ther-
mal expansion may be greater than the second coeffi-
cient of thermal expansion.
[0087] At step 804, themethodmay include increasing
a temperature of a connection assembly, which imparts a
radially outward force through expansion of the first
flange onto the adapter through a first rabbet and trans-
fers at least a portion of the radially outward force to the
second flange via the adapter and a second rabbet. As
described above, the gas turbine engine may warm up
during operation. In doing so, the components within the
gas turbine engine may be thermally heated, including
the connection assembly. For example, the heat from the
gas turbine engine may thermally heat the connection
assembly, including the first component and a second
component. Further, the first component may have a first
coefficient of thermal expansion, and the second com-
ponent may have a second coefficient of thermal expan-
sion. Generally, the connection assembly may be ther-
mally connected to at least a portion of the gas turbine
engine that may become heated during the operation of
the gas turbine engine, such as an engine frame, struc-
ture, gearbox, or accessory. The first component and the
second component may each define any one of the
engine frame, structure, gearbox, accessories, and/or
any other component. Moreover, the first component
may define a first flange, and the second component
may define a second flange. The first flange and the
second flange may be incorporated into the connection
assembly and may be mechanically coupled to one an-
other.
[0088] Further aspects are provided by the subject
matter of the following clauses:
A gas turbine engine including a connection assembly,
the connection assembly comprising: a first component
of the gas turbine engine defining a first flange, the first
component of the gas turbine engine having a first coeffi-
cient of thermal expansion; a second component of the
gas turbine engine defining a second flange, the second
component having a second coefficient of thermal ex-
pansion; an adapter comprising an adapter body, a first
rabbet, and a second rabbet, the adapter positioned
between the first component and the second component,
the adapter having a third coefficient of thermal expan-
sion, wherein the first coefficient of thermal expansion is

greater than the third coefficient of thermal expansion,
and wherein the third coefficient of thermal expansion is
greater than the second coefficient of thermal expansion;
and a fastener configured to retain the first component,
the adapter, and the second component relative to one
another along a connection assembly centerline.
[0089] Thegas turbineengineof anyprecedingclause,
wherein the first flange further comprises: a first portion
and a second portion, wherein the first rabbet contacts
the first portion.
[0090] Thegas turbineengineof anyprecedingclause,
wherein the second flange further comprises: a first
segment and a second segment, wherein the second
rabbet contacts the second segment.
[0091] Thegas turbineengineof anyprecedingclause,
wherein the first flange defines a scalloped configuration.
[0092] Thegas turbineengineof anyprecedingclause,
wherein the adapter defines a scalloped configuration.
[0093] Thegas turbineengineof anyprecedingclause,
wherein the second flange defines a scalloped config-
uration.
[0094] Thegas turbineengineof anyprecedingclause,
wherein each of the first flange, the second flange, and
the adapter are aligned and in contact with one another.
[0095] Thegas turbineengineof anyprecedingclause,
wherein each of the first flange, the second flange, and
the adapter each define a plurality of holes, and wherein
the plurality of holes of the first flange, the second flange,
and the adapter are aligned to form a fastener channel.
[0096] Thegas turbineengineof anyprecedingclause,
wherein the fastener is configured as a bolt, wherein the
bolt mechanically couples the first flange, the second
flange, and the adapter to one another.
[0097] Thegas turbineengineof anyprecedingclause,
wherein the adapter defines a hook configuration com-
prising a plurality of cutouts, and wherein the fastener
extends through each of the plurality of cutouts.
[0098] A method of retaining a connection assembly,
themethod comprising providing a connection assembly
within a gas turbine engine, the connection assembly
operably coupling a first component, an adapter, and a
second component, the first component defining a first
flange and having a first coefficient of thermal expansion,
the second component defining a second flange and
having a second coefficient of thermal expansion, and
the adapter including an adapter body, a first rabbet, and
a second rabbit, the adapter having a third coefficient of
thermal expansion,wherein the first coefficient of thermal
expansion is greater than the third coefficient of thermal
expansion, and wherein the third coefficient of thermal
expansion is greater than the second coefficient of ther-
mal expansion; and increasing a temperature of a con-
nection assembly thereby imparting a radially outward
force through expansion of the first flange onto the adap-
ter throughafirst rabbet and transferring at least a portion
of the radially outward force to the second flange via the
adapter and a second rabbet.
[0099] The method of any preceding clause, wherein
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imparting the radially outward force through the expan-
sion of the first flange onto the adapter through the first
rabbet further comprises: expanding the adapter at a
slower rate than the first flange based on the difference
between the first coefficient of thermal expansion and the
third coefficient of thermal expansion.
[0100] The method of any preceding clause, wherein
transferring at least the portion of the radially outward
force to the second flange via the adapter and the second
rabbet, wherein the third coefficient of thermal expansion
is greater than the second coefficient of thermal expan-
sion, further comprises: expanding the secondflangeat a
slower rate than both the adapter and the first flange
based on the difference between the second coefficient
of thermal expansion and the third coefficient of thermal
expansion.
[0101] The method of any preceding clause, wherein
transferring at least the portion of the radially outward
force to the second flange via the adapter and the second
rabbet, wherein the third coefficient of thermal expansion
is greater than the second coefficient of thermal expan-
sion, further comprises: reducing a stress proximate to at
least one hole defined through the second flange and a
fastener positioned through the at least one hole.
[0102] The method of any preceding clause, wherein
transferring at least the portion of the radially outward
force to the second flange via the adapter and the second
rabbet, wherein the third coefficient of thermal expansion
is greater than the second coefficient of thermal expan-
sion, further comprises: reducing sliding between the
adapter and the second flange.
[0103] A connection assembly comprising: a first com-
ponent defining a first flange, the first component having
a first coefficient of thermal expansion; a second compo-
nent defining a second flange, the second component
having a second coefficient of thermal expansion; a
fastener; and an adapter comprising an adapter body,
a first rabbet, and a second rabbet, the adapter having a
third coefficient of thermal expansion, wherein the first
coefficient of thermal expansion is greater than the third
coefficient of expansion, andwherein the third coefficient
of expansion is greater than the second coefficient of
expansion.
[0104] The connection assembly of any preceding
clause, wherein the first flange further comprises a first
portion and a second portion, wherein the first rabbet
contacts the first portion.
[0105] The connection assembly of any preceding
clause, wherein the second flange further comprises a
first segment anda second segment, wherein the second
rabbet contacts the second segment.
[0106] The connection assembly of any preceding
clause, wherein each of the first flange, the second
flange, and the adapter each define a plurality of holes,
and wherein the plurality of holes defined by the first
flange, the second flange, and the adapter are aligned
along a connection assembly centerline.
[0107] The connection assembly of any preceding

clause, wherein the fastener includes a plurality of bolts,
and wherein the plurality of bolts may be configured to
mechanically couple the first flange, the second flange,
and the adapter.
[0108] This written description uses examples to dis-
close the present disclosure, including the best mode,
and to enable any person skilled in the art to practice the
disclosure, including making and using any devices or
systems and performing any incorporated methods. The
patentable scope of the disclosure is defined by the
claims, and may include other examples that occur to
those skilled in theart. Suchother examples are intended
to be within the scope of the claims if they include struc-
tural elements that do not differ from the literal language
of the claims, or if they include equivalent structural
elements with insubstantial differences from the literal
languages of the claims.

Claims

1. A gas turbine engine (10) including a connection
assembly (104), the connection assembly (104)
comprising:

a first component (105) of the gas turbine engine
(10) defining a first flange (106), the first com-
ponent (105) having a first coefficient of thermal
expansion;
a second component (113) of the gas turbine
engine (10) defining a second flange (114), the
second component (113) having a second coef-
ficient of thermal expansion;
an adapter (122) comprising an adapter body
(124), a first rabbet (132), and a second rabbet
(134), the adapter (122) positioned between the
first component (105) and the second compo-
nent (113), the adapter (122) having a third
coefficient of thermal expansion, wherein the
first coefficient of thermal expansion is greater
than the third coefficient of thermal expansion,
and wherein the third coefficient of thermal ex-
pansion is greater than the second coefficient of
thermal expansion; and
a fastener (136) retaining the first component
(105), the adapter (122), and the second com-
ponent (113) relative to one another along a
connection assembly centerline (C).

2. The gas turbine engine (10) of claim 1, wherein the
first flange (106) further comprises:
a first portion (110) and a second portion (112),
wherein the first rabbet (132) contacts the first por-
tion (110).

3. The gas turbine engine (10) of claim 1 or claim 2,
wherein the second flange (114) further comprises:
a first segment (118) and a second segment (120),
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wherein the second rabbet (134) contacts the sec-
ond segment (120).

4. The gas turbine engine (10) of any one of the pre-
ceding claims, wherein the first flange (106) defines
a scalloped configuration.

5. The gas turbine engine (10) of claim 4, wherein the
adapter (122) defines a scalloped configuration.

6. The gas turbine engine (10) of any one of claims 4‑5,
wherein the second flange (114) defines a scalloped
configuration.

7. The gas turbine engine (10) of any one of claims 4‑6,
wherein each of the first flange (106), the second
flange (114), and theadapter (122) arealignedand in
contact with one another.

8. The gas turbine engine (10) of any one of the pre-
ceding claims, wherein each of the first flange (106),
the second flange (114), and the adapter (122) each
defineaplurality of holes (108, 116, 130), andwhere-
in the plurality of holes of the first flange (106), the
second flange (114), and the adapter (122) are
aligned to form a fastener channel (137).

9. The gas turbine engine (10) of claim 8, wherein the
fastener (136) is configured as a bolt, wherein the
bolt mechanically couples the first flange (106), the
second flange (114), and the adapter (122) to one
another.

10. A method of retaining a connection assembly (104),
the method comprising:

providing a connection assembly within a gas
turbine engine, the connection assembly oper-
ably coupling a first component (105), an adap-
ter (122), and a second component (113), the
first component defining a first flange (106) and
having a first coefficient of thermal expansion,
the second component (113) defining a second
flange (114) and having a second coefficient of
thermal expansion, and the adapter (122) in-
cluding an adapter body (124), a first rabbet
(132), and a second rabbit, the adapter (122)
having a third coefficient of thermal expansion,
wherein the first coefficient of thermal expansion
is greater than the third coefficient of thermal
expansion, and wherein the third coefficient of
thermal expansion is greater than the second
coefficient of thermal expansion; and
increasing a temperature of a connection as-
sembly (104), thereby imparting a radially out-
ward force through expansion of the first flange
(106) onto the adapter (122) through a first
rabbet (132) and transferring at least a portion

of the radially outward force to the second flange
(114) via the adapter (122) and a second rabbet
(134).

11. The method of claim 10, wherein imparting the ra-
dially outward force through theexpansion of the first
flange onto the adapter through the first rabbet
further comprises:
expanding the adapter at a slower rate than the first
flange based on the difference between the first
coefficient of thermal expansion and the third coeffi-
cient of thermal expansion.

12. The method of any one of claims 10‑11, wherein
transferring at least the portion of the radially out-
ward force to the second flange via the adapter and
the second rabbet, further comprises:
expanding the second flange at a slower rate than
both the adapter and the first flange based on the
difference between the second coefficient of thermal
expansion and the third coefficient of thermal expan-
sion.

13. The method of any one of claims 10‑12, wherein
transferring at least the portion of the radially out-
ward force to the second flange via the adapter and
the second rabbet, further comprises:
reducing a stress proximate to at least one hole
defined through the second flange and a fastener
positioned through the at least one hole.

14. The method of any one of claims 10‑13, wherein
transferring at least the portion of the radially out-
ward force to the second flange via the adapter and
the second rabbet, further comprises:
reducingslidingbetween theadapterand thesecond
flange.

15. A connection assembly comprising:

a first component defining a first flange, the first
component having a first coefficient of thermal
expansion;
a second component defining a second flange,
the second component having a second coeffi-
cient of thermal expansion;
a fastener; and
an adapter comprising an adapter body, a first
rabbet, and a second rabbet, the adapter having
a third coefficient of thermal expansion, wherein
the first coefficient of thermal expansion is great-
er than the third coefficient of expansion, and
wherein the third coefficient of expansion is
greater than the second coefficient of expan-
sion.
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