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(54) METHOD AND SYSTEM FOR SEPARABLE BLADE PLATFORM RETENTION CLIP

(57) A composite blade assembly 209 and a turbofan
engine 10 are provided. The composite blade assembly
209 includes a composite blade 202 having a radially
inner root 308. Composite blade assembly 209 includes
a first platform 210 and a circumferentially adjacent sec-
ond platform 212 abutting the first platform 210 at a plat-
form joint 214. Each of the first platform 210 and the sec-
ond platform 212 includes a radially outer surface 216
and a radially inwardly extending attachment member
310. The platform joint 214 includes a slot 302 extending
through adjacent edges 304 of the first platform 210 and
the second platform 212. The slot 302 is configured to
receive the radially inner root 308 and the radially inner
root 308 is configured to be sandwiched between the
attachment members 310. The blade assembly 209 in-
cludes an adhesive system 402 configured to join the
radially inner root 308 of the composite blade 202 and
the attachment members 310 into a unitary structure, and
a retaining clip 314 configured to bias the attachment
members 310 towards each other.
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Description

BACKGROUND

[0001] The field of the disclosure relates generally to
gas turbine engines and, more particularly, to a method
and system for reinforcing bonded joints in bladed rotat-
able members.
[0002] At least some known gas turbine engines use
composite materials in, for example, compressor blades.
In many respects, composite materials are superior to
traditional materials used in gas turbine engines. In many
applications they are at least as strong as traditional ma-
terials and the weight savings realized when using com-
posite components makes their use very attractive. How-
ever, in various applications, the properties of composite
materials alone may be insufficient. For example, foreign
debris entering a core engine inlet will encounter the
blades of a booster compressor or a high pressure com-
pressor. Such an event typically causes damage to the
blades of the compressor. In some cases, portions of the
blade may separate from other portions of the blade.

BRIEF DESCRIPTION

[0003] In one aspect, a composite blade assembly in-
cludes a composite blade that includes a radially inner
root, a radially outer tip, and an airfoil extending there-
between. The radially inner root includes a dovetail. The
composite blade assembly also includes a composite
blade assembly that includes a first platform and a cir-
cumferentially adjacent second platform abutting the first
platform at a platform joint. Each of the first platform and
the second platform includes a radially outer surface and
a radially inwardly extending attachment member. The
platform joint includes an axially extending slot extending
through adjacent edges of the first platform and the sec-
ond platform. The slot is configured to receive the radially
inner root and the radially inner root is configured to be
sandwiched between the attachment members. The
composite blade assembly includes an adhesive system
configured to join the radially inner root of the composite
blade and the attachment members into a unitary struc-
ture and a retaining clip configured to bias the attachment
members towards each other.
[0004] In another aspect, a method of assembling a
separable blade includes providing a compressor blade
including a radially outer tip, a radially inner root, and an
airfoil extending therebetween. The method also in-
cludes providing a pair of platform members wherein
each platform member includes a radially outer platform
surface and a radially inwardly extending attachment
member. The method further includes joining the com-
pressor blade and the attachment members together and
clamping the compressor blade and the attachment
members together using a mechanical bias member.
[0005] In yet another aspect, a turbofan engine in-
cludes a core engine including a multistage compressor,

a booster compressor powered by a power turbine driven
by gas generated in the core engine, and a composite
blade assembly. The composite blade assembly includes
a composite blade that includes a radially inner root, a
radially outer tip, and an airfoil extending therebetween.
The radially inner root includes a dovetail. The composite
blade assembly also includes a composite blade assem-
bly including a first platform and a circumferentially ad-
jacent second platform abutting the first platform at a plat-
form joint. Each of the first platform and the second plat-
form includes a radially outer surface and a radially in-
wardly extending attachment member. The platform joint
includes an axially extending slot extending through ad-
jacent edges of the first platform and the second platform.
The slot is configured to receive the radially inner root
and the radially inner root is configured to be sandwiched
between the attachment members. The composite blade
assembly further includes an adhesive system config-
ured to join the radially inner root of the composite blade
and the attachment members into a unitary structure and
a retaining clip configured to bias the attachment mem-
bers towards each other. This retaining clip can also pro-
vide a secondary load path to retain the platforms togeth-
er should the adhesive bond fail.

DRAWINGS

[0006] These and other features, aspects, and advan-
tages of the present disclosure will become better under-
stood when the following detailed description is read with
reference to the accompanying drawings in which like
characters represent like parts throughout the drawings,
wherein:

FIG. 1 is a schematic illustration of an exemplary gas
turbine engine in accordance with an example em-
bodiment of the present disclosure.

FIG. 2 is a plan view looking radially inwardly on a
row of blades that may be used with turbofan engine
shown in Fig. 1.

FIG. 3 is a perspective view of a partially assembled
blade assembly.

FIG. 4 is a perspective view of an assembled blade
assembly.

FIG. 5 is another perspective view of an assembled
blade assembly.

[0007] Unless otherwise indicated, the drawings pro-
vided herein are meant to illustrate features of embodi-
ments of this disclosure. These features are believed to
be applicable in a wide variety of systems comprising
one or more embodiments of this disclosure. As such,
the drawings are not meant to include all conventional
features known by those of ordinary skill in the art to be
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required for the practice of the embodiments disclosed
herein.

DETAILED DESCRIPTION

[0008] In the following specification and the claims, ref-
erence will be made to a number of terms, which shall
be defined to have the following meanings.
[0009] The singular forms "a," "an," and "the" include
plural references unless the context clearly dictates oth-
erwise.
[0010] "Optional" or "optionally" means that the sub-
sequently described event or circumstance may or may
not occur, and that the description includes instances
where the event occurs and instances where it does not.
[0011] Approximating language, as used herein
throughout the specification and claims, may be applied
to modify any quantitative representation that could per-
missibly vary without resulting in a change in the basic
function to which it is related. Accordingly, a value mod-
ified by a term or terms, such as "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 for measuring the value. Here and throughout
the specification and claims, range limitations may be
combined and/or interchanged; such ranges are identi-
fied and include all the sub-ranges contained therein un-
less context or language indicates otherwise.
[0012] Embodiments of the composite blade assembly
described herein provide a cost-effective method for re-
taining a separable blade even if an adhesive system
holding portions of the blade together is completely dis-
banded by using a retainer clip to hold the three pieces
of the blade together. The composite blade assembly
includes a composite blade and a composite blade as-
sembly joined together using an adhesive system con-
figured to join the composite blade and the composite
blade assembly into a unitary structure, and a retaining
clip configured to clamp the composite blade and the
composite blade assembly together. The composite
blade includes a radially inner root, a radially outer tip,
and an airfoil extending therebetween, the radially inner
root includes a dovetail. The composite blade assembly
includes a first platform and a circumferentially adjacent
second platform abutting the first platform at a platform
joint. Each of the first platform and the second platform
includes a radially outer surface and a radially inwardly
extending attachment member. The platform joint in-
cludes an axially extending slot extending through adja-
cent edges of the first platform and the second platform.
The slot is configured to receive the radially inner root
and the radially inner root is configured to be sandwiched
between the attachment members.
[0013] FIG. 1 is a schematic cross-sectional view of a
gas turbine engine 10 in accordance with an exemplary
embodiment of the present disclosure. In the example
embodiment, gas turbine engine 10 is embodied in a

high-bypass turbofan jet engine. As shown in FIG. 1, the
turbofan engine 10 defines an axial direction A (extending
parallel to a longitudinal axis 12 provided for reference)
and a radial direction R. In general, the turbofan 10 in-
cludes a fan section 14 and a core turbine engine 16
disposed downstream from the fan section 14.
[0014] In the example embodiment, core turbine en-
gine 16 includes an approximately tubular outer casing
18 that defines an annular inlet 20. Outer casing 18 en-
cases, in serial flow relationship, a compressor section
including a booster 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 or spool 34 drivingly connects the HP turbine 28 to
the HP compressor 24. A low pressure (LP) shaft or spool
36 drivingly connects the LP turbine 30 to the LP com-
pressor 22. The compressor section, combustion section
26, turbine section, and nozzle section 32 together define
a core air flowpath 37.
[0015] In the example embodiment, fan section 14 in-
cludes a variable pitch fan 38 having a plurality of fan
blades 40 coupled to a disk 42 in a spaced apart rela-
tionship. Fan blades 40 extend radially outwardly from
disk 42. Each fan blade 40 is rotatable relative to the disk
42 about a pitch axis P by virtue of the fan blades 40
being operatively coupled to a suitable pitch change
mechanism (PCM) 44 configured to vary the pitch of the
fan blades 40. In other embodiments, pitch change mech-
anism (PCM) 44 configured to collectively vary the pitch
of the fan blades 40 in unison. Fan blades 40, disk 42,
and pitch change mechanism 44 are together rotatable
about longitudinal axis 12 by LP shaft 36 across a power
gear box 46. Power gear box 46 includes a plurality of
gears for adjusting the rotational speed of the fan 38 rel-
ative to the LP shaft 36 to a more efficient rotational fan
speed.
[0016] Disk 42 is covered by rotatable front hub 48 aer-
odynamically contoured to promote an airflow through
the plurality of fan blades 40. Additionally, fan section 14
includes an annular fan casing or outer nacelle 50 that
circumferentially surrounds fan 38 and/or at least a por-
tion of the core turbine engine 16. In the example em-
bodiment, nacelle 50 is configured to be supported rela-
tive to the core turbine engine 16 by a plurality of circum-
ferentially-spaced outlet guide vanes 52. Moreover, a
downstream section 54 of nacelle 50 may extend over
an outer portion of the core turbine engine 16 so as to
define a bypass airflow passage 56 therebetween.
[0017] During operation of the turbofan engine 10, a
volume of air 58 enters the turbofan 10 through an asso-
ciated inlet 60 of the nacelle 50 and/or fan section 14. As
volume of air 58 passes across fan blades 40, a first
portion 62 of volume of air 58 is directed or routed into
bypass airflow passage 56 and a second portion 64 of
volume of air 58 is directed or routed into the core air
flowpath 37, or more specifically into the LP compressor

3 4 



EP 3 187 686 A1

4

5

10

15

20

25

30

35

40

45

50

55

22. A ratio between first portion 62 and second portion
64 is commonly referred to as a bypass ratio. The pres-
sure of second portion 64 is then increased as it is routed
through the high pressure (HP) compressor 24 and into
the combustion section 26, where it is mixed with fuel
and burned to provide combustion gases 66.
[0018] Combustion gases 66 are routed through HP
turbine 28 where a portion of thermal and/or kinetic en-
ergy from combustion gases 66 is extracted via sequen-
tial stages of HP turbine stator vanes 68 that are coupled
to outer casing 18 and HP turbine rotor blades 70 that
are coupled to HP shaft or spool 34, thus causing HP
shaft or spool 34 to rotate, which then drives a rotation
of HP compressor 24. Combustion gases 66 are then
routed through LP turbine 30 where a second portion of
thermal and kinetic energy is extracted from the combus-
tion 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
or spool 36, which drives a rotation of LP shaft or spool
36 and LP compressor 22 and/or rotation of fan 38.
[0019] Combustion gases 66 are subsequently routed
through jet exhaust nozzle section 32 of core turbine en-
gine 16 to provide propulsive thrust. Simultaneously, the
pressure of the first portion 62 is substantially increased
as first portion 62 is routed through bypass airflow pas-
sage 56 before it is exhausted from a fan nozzle exhaust
section 76 of turbofan 10, also providing propulsive
thrust. HP turbine 28, LP turbine 30, and jet exhaust noz-
zle section 32 at least partially define a hot gas path 78
for routing the combustion gases 66 through core turbine
engine 16.
[0020] Turbofan engine 10 is depicted in FIG. 1 by way
of example only, and that in other exemplary embodi-
ments, turbofan engine 10 may have any other suitable
configuration including for example, a turboprop engine.
[0021] FIG. 2 is a plan view looking radially inwardly
on a row 200 of composite blades 202 that may be used
with turbofan engine 10 (shown in Fig. 1). In the exem-
plary embodiment, row 200 is formed on a disk or rotor
204 of a rotating machine, such as HP compressor 24.
A plurality of platforms 206 are spaced circumferentially
about rotor 204 in adjacent pairs 208. Each pair 208 forms
a portion of a composite blade assembly 209. Composite
blade assembly 209 includes a first platform 210 and a
second platform 212. First platform 210 and circumfer-
entially adjacent second platform 212 abut at a platform
joint 214. Each of first platform 210 and second platform
212 include a radially outer surface 216.
[0022] FIG. 3 is a perspective view of a partially as-
sembled composite blade assembly 209 in accordance
with an example embodiment of the present disclosure.
In the example embodiment, platform joint 214 includes
an axially extending slot 302 extending through adjacent
edges 304 of first platform 210 and second platform 212.
Slot 302 is formed by a concave cutout 306 in each of
edges 304. Slot 302 is sized and positioned to receive a
radially inner root 308 of blade 202. Radially inner root

308 is configured to be sandwiched between attachment
members 310 extending radially inwardly from a radially
inner surface 312 of first platform 210 and second plat-
form 212. A retention clip 314 includes a pair of legs 316
coupled or formed at opposing ends of a bias member
318. Retention clip 314 is configured to engage circum-
ferentially opposite faces 320 of attachment members
310 and to bias attachment members 310 towards each
other in a clamping fashion.
[0023] FIG. 4 is a perspective view of assembled com-
posite blade assembly 209 in accordance with an exam-
ple embodiment of the present disclosure. In the example
embodiment, attachment members 310 extend radially
inwardly from radially inner surface 316 of first platform
210 and second platform 212. In the example embodi-
ment, attachment members 310 are separated with re-
spect to each other by a gap 400, which provides a space
where radially inner root 308 of blade 202 is received and
sandwiched between attachment members 310. An ad-
hesive system 402 is applied between adjacent faces of
radially inner root 308 of blade 202 and each of attach-
ment members 310. Although described as an adhesive
system, adhesive system 402 may include other forms
of bonding of radially inner root 308 of blade 202 to each
of attachment members 310.
[0024] FIG. 5 is another perspective view of an assem-
bled composite blade assembly 209 in accordance with
an example embodiment of the present disclosure. In the
example embodiment, attachment members 310 extend
radially inwardly from radially inner surface 316 of first
platform 210 and second platform 212. In the example
embodiment, attachment members 310 are separated
with respect to each other by a gap 400, which provides
a space where radially inner root 308 of blade 202 is
received and sandwiched between attachment members
310. An adhesive system 402 is applied between adja-
cent faces of radially inner root 308 of blade 202 and
each of attachment members 310. Although described
as an adhesive system, adhesive system 402 may in-
clude other forms of bonding of radially inner root 308 of
blade 202 to each of attachment members 310.
[0025] During operation, blades 202 of a compressor,
such as, booster compressor 22 may be subject to a
strike in a substantially axial direction by foreign objects
that may enter inlet 20. Such a strike may impart signif-
icant forces to blades 202, which ends to break purely
adhesive bonds, which are used to form blades 202 with
other components to fabricate, for example, composite
blade assembly 209. To facilitate maintaining composite
blade assembly 209 within acceptable performance
characteristics after a foreign object strike event, reten-
tion clip 314 is configured to engage circumferentially
opposite faces 320 of attachment members 310 using
legs 316, which are coupled or formed at opposing ends
of bias member 318. Retention clip 314 clamps attach-
ment members 310 to radially inner root 308 to support
adhesive system 402 in maintaining attachment mem-
bers 310 and radially inner root 308 bonded together in
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a unitary structure after a foreign object strike. Other en-
gine conditions may also cause the adhesive bonds to
fail such as extreme rub conditions caused by unbalance
or general fatigue whereas the retention clip provides a
secondary load path to aid in overall product reliability.
[0026] The above-described embodiments of a meth-
od and a system of a composite blade retention system
provides a cost-effective and reliable means for reducing
the effects of a separation of blade portions during an
event such a foreign object strike. More specifically, the
methods and systems described herein facilitate main-
taining separable portions of the blade contained when
the adhesive system disbands completely during the
event. As a result, the methods and systems described
herein facilitate using composite materials in applications
where one of the properties of the composite material
needs support in a cost-effective and reliable manner.
[0027] Although specific features of various embodi-
ments of the disclosure may be shown in some drawings
and not in others, this is for convenience only. In accord-
ance with the principles of the disclosure, any feature of
a drawing may be referenced and/or claimed in combi-
nation with any feature of any other drawing.
[0028] This written description uses examples to dis-
close the embodiments, including the best mode, and
also to enable any person skilled in the art to practice the
embodiments, 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 the art. Such other examples are intended
to be within the scope of the claims if they have structural
elements that do not differ from the literal language of
the claims, or if they include equivalent structural ele-
ments with insubstantial differences from the literal lan-
guage of the claims.
[0029] Various aspects and embodiments of the
present invention are defined by the following numbered
clauses:

1. A composite blade assembly comprising:

a composite blade comprising a radially inner
root, a radially outer tip, and an airfoil extending
therebetween, said radially inner root compris-
ing a dovetail;

a composite blade assembly comprising a first
platform and a circumferentially adjacent sec-
ond platform abutting said first platform at a plat-
form joint, each of said first platform and said
second platform comprising a radially outer sur-
face and a radially inwardly extending attach-
ment member, said platform joint comprising an
axially extending slot extending through adja-
cent edges of said first platform and said second
platform, said slot configured to receive said ra-
dially inner root, said radially inner root config-

ured to be sandwiched between said attachment
members;

an adhesive system configured to join said ra-
dially inner root of said composite blade and said
attachment members into a unitary structure;
and

a retaining clip configured to bias said attach-
ment members towards each other.

2. The assembly of clause 1, wherein said retaining
clip is formed of at least one of a metallic material
and a composite material.

3. The assembly of any preceding clause, wherein
said retaining clip comprises a bias member coupled
to a pair of legs extending orthogonally way from
said bias member.

4. The assembly of any preceding clause, wherein
said retaining clip is configured to engage circumfer-
entially opposite faces of said attachment members.

5. The assembly of any preceding clause, wherein
said retaining clip is configured to exert a clamping
force on said attachment members and said radially
inner root of said blade.

6. The assembly of any preceding clause, wherein
said retaining clip is configured to resist a separation
of said composite blade and said composite blade
assembly.

7. The assembly of any preceding clause, wherein
said composite blade comprises a composite blade
of a booster compressor.

8. A method of assembling a separable blade, said
method comprising:

providing a compressor blade including a radi-
ally outer tip, a radially inner root, and an airfoil
extending therebetween;

providing a pair of platform members, each plat-
form member comprising a radially outer plat-
form surface and a radially inwardly extending
attachment member;

joining the compressor blade and the attach-
ment members together; and

clamping the compressor blade and the attach-
ment members together using a mechanical bi-
as member.

9. The method of any preceding clause, wherein pro-
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viding a pair of platform members comprises provid-
ing a pair of platform members, each platform mem-
ber comprising an axially extending slot in adjacent
edges of the radially outer platform surfaces of the
pair of platform members.

10. The method of any preceding clause, wherein
joining the compressor blade and the attachment
members together comprises joining the compres-
sor blade and the attachment members together us-
ing an adhesive applied to adjacent faces of the com-
pressor blade and the attachment members

11. The method of any preceding clause, wherein
joining the compressor blade and the attachment
members together comprises bonding the compres-
sor blade and the attachment members together.

12. The method of any preceding clause, wherein
clamping the compressor blade and the attachment
members together using a mechanical bias member
comprises attaching a respective retention clip leg
to each of the circumferentially opposing faces of the
attachment members.

13. The method of any preceding clause, wherein
attaching a retention clip to circumferentially oppos-
ing faces of the attachment members comprises bi-
asing the circumferentially opposing faces of the at-
tachment members using a bias member coupled to
said respective retention clip legs.

14. The method of any preceding clause, wherein
attaching a retention clip to circumferentially oppos-
ing faces of the attachment members comprises ad-
hering the retention clip to the circumferentially op-
posing faces of the attachment members and the
compressor blade.

15. A turbofan engine comprising:

a core engine including a multistage compres-
sor;

a booster compressor powered by a power tur-
bine driven by gas generated in said core en-
gine; and

a composite blade assembly comprising:

a composite blade comprising a radially in-
ner root, a radially outer tip, and an airfoil
extending therebetween, said radially inner
root comprising a dovetail;

a composite blade assembly comprising a
first platform and a circumferentially adja-
cent second platform abutting said first plat-

form at a platform joint, each of said first
platform and said second platform compris-
ing a radially outer surface and a radially
inwardly extending attachment member,
said platform joint comprising an axially ex-
tending slot extending through adjacent
edges of said first platform and said second
platform, said slot configured to receive said
radially inner root, said radially inner root
configured to by sandwiched between said
attachment members; and

a retaining clip formed of at least one of a
metallic material and a composite material
and configured to bias said attachment
members towards each other.

16. The engine of any preceding clause, further com-
prising an adhesive system configured to join said
radially inner root of said composite blade and said
attachment members into a unitary structure.

17. The engine of any preceding clause, wherein
said retaining clip comprises a bias member coupled
to a pair of legs extending orthogonally way from
said bias member.

18. The engine of any preceding clause, wherein
said retaining clip is configured to engage circumfer-
entially opposite faces of said attachment members.

19. The engine of any preceding clause, wherein
said retaining clip is configured to exert a clamping
force on said attachment members and said radially
inner root of said blade.

20. The system of any preceding clause, wherein
said retaining clip is configured to resist a separation
of said composite blade and said composite blade
assembly.

Claims

1. A composite blade assembly (209) comprising:

a composite blade (202) comprising a radially
inner root (308), a radially outer tip, and an airfoil
(202) extending therebetween, said radially in-
ner root (308) comprising a dovetail;
a composite blade assembly (209) comprising
a first platform (210) and a circumferentially ad-
jacent second platform (212) abutting said first
platform (210) at a platform joint (214), each of
said first platform (210) and said second plat-
form (212) comprising a radially outer surface
(216) and a radially inwardly extending attach-
ment member (310), said platform joint (214)
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comprising an axially extending slot (302) ex-
tending through adjacent edges (304) of said
first platform (210) and said second platform
(212), said slot(302) configured to receive said
radially inner root (308), said radially inner root
(308) configured to be sandwiched between
said attachment members (310);
an adhesive system (402) configured to join said
radially inner root (308) of said composite blade
(202) and said attachment members (310) into
a unitary structure; and a retaining clip (314)
configured to bias said attachment members
(310) towards each other.

2. The assembly (209) of claim 1, wherein said retain-
ing clip (314) is formed of at least one of a metallic
material and a composite material.

3. The assembly (209) of either of claim 1 or 2, wherein
said retaining clip (314) comprises a bias member
(318) coupled to a pair of legs (316) extending or-
thogonally way from said bias member (318).

4. The assembly (209) of any preceding claim, wherein
said retaining clip (314) is configured to engage cir-
cumferentially opposite faces (320) of said attach-
ment members (310).

5. The assembly (209) of any preceding claim, wherein
said retaining clip (314) is configured to exert a
clamping force on said attachment members (310)
and said radially inner root (308) of said blade (202).

6. The assembly (209) of any preceding claim, wherein
said retaining clip (314) is configured to resist a sep-
aration of said composite blade (202) and said com-
posite blade assembly (209).

7. The assembly (209) of any preceding claim, wherein
said composite blade (202) comprises a composite
blade (202) of a booster compressor (22).

8. A turbofan engine (10) comprising:

a core engine (16) including a multistage com-
pressor (24);
a booster compressor (22) powered by a power
turbine (30) driven by gas generated in said core
engine (16); and
a composite blade assembly (209) comprising:

a composite blade (202) comprising a radi-
ally inner root (308), a radially outer tip, and
an airfoil (202) extending therebetween,
said radially inner root (308) comprising a
dovetail;
a composite blade assembly (209) compris-
ing a first platform (210) and a circumferen-

tially adjacent second platform (212) abut-
ting said first platform (210) at a platform
joint (214), each of said first platform (210)
and said second platform (212) comprising
a radially outer surface (216) and a radially
inwardly extending attachment member
(310), said platform joint (214) comprising
an axially extending slot (302) extending
through adjacent edges (304) of said first
platform (210) and said second platform
(212), said slot (302) configured to receive
said radially inner root (308), said radially
inner root (308) configured to by sand-
wiched between said attachment members
(310); and
a retaining clip (314) formed of at least one
of a metallic material and a composite ma-
terial and configured to bias said attach-
ment members (310) towards each other.

9. The engine of claim 8, further comprising an adhe-
sive system (402) configured to join said radially in-
ner root (308) of said composite blade (202) and said
attachment members (310) into a unitary structure.

10. The engine of either of claim 8 or 9, wherein said
retaining clip (314) comprises a bias member (318)
coupled to a pair of legs (316) extending orthogonally
way from said bias member(318).

11. A method of assembling a separable blade, said
method comprising:

providing a compressor blade including a radi-
ally outer tip, a radially inner root, and an airfoil
extending therebetween;
providing a pair of platform members, each plat-
form member comprising a radially outer plat-
form surface and a radially inwardly extending
attachment member;
joining the compressor blade and the attach-
ment members together; and
clamping the compressor blade and the attach-
ment members together using a mechanical bi-
as member.

12. The method of claim 11, wherein providing a pair of
platform members comprises providing a pair of plat-
form members, each platform member comprising
an axially extending slot in adjacent edges of the
radially outer platform surfaces of the pair of platform
members.

13. The method of either of claim 11 or 12, wherein join-
ing the compressor blade and the attachment mem-
bers together comprises joining the compressor
blade and the attachment members together using
an adhesive applied to adjacent faces of the com-
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pressor blade and the attachment members

14. The method of any of claims 11 to 13, wherein joining
the compressor blade and the attachment members
together comprises bonding the compressor blade
and the attachment members together.

15. The method of any of claims 11 to 14, wherein clamp-
ing the compressor blade and the attachment mem-
bers together using a mechanical bias member com-
prises attaching a respective retention clip leg to
each of the circumferentially opposing faces of the
attachment members.

13 14 



EP 3 187 686 A1

9



EP 3 187 686 A1

10



EP 3 187 686 A1

11



EP 3 187 686 A1

12



EP 3 187 686 A1

13



EP 3 187 686 A1

14

5

10

15

20

25

30

35

40

45

50

55



EP 3 187 686 A1

15

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

