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10 DISCUSSION OF THE BACKGROUND ART

Gas turbine engine composite fan blades have dovetails or roots
carried by a slot in a metal disk or drum rotor. During operation, uhder high
compressive loads and relative movement between the root and a wall of the
slot (often referred to as a disk post), wear and fretting erosion have been

15 observed, particularly in the blade roots carried by the rotor. Composite
blades made of stacked or layed-up plies of a reinforced polymeric material,
for example an epoxy matrix reinforced with a fiber structure such graphite,
glass, bc_)ron, etc, as is well known in the art. Examples of such blades are
described in U.S. Patent Nos. 3,752,600; 4,040,770; and 5,292,231.

20 Generally, in such known strqctures, it has been common practice to dispose
metal outserts or metal shells between the blade root and the dovetail slot of-
the carrying member, in the splayed design conveniently used in such
assemblies. The contact between the metal slot of the carrying member and
the metal outsert or shell at the juncture between the blade and the slot has

25 resulted in wear and fretting erosion at that interface,

In order to overcome such fretting and subsequent erosion, a

composite blade root and a rotor assembly was developed as described in U.S.
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1 17 March 2004 Patent No. 5,573,377, entitled "Assenbly Of A Conposite
Bl ade Root And A Rotor", which is assigned to the General BFéddreh 2004
Conpany, the same assignee as the assignee of this patent and which is
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- 15 ction induced stresses in the blade root is applied to a root outer pressure
| oadi ng _
face. The wear coat can be applied to and cured on the pressure face and
examples of such a coating material include self lubricating films or cloths
such as a fabric weave of polytetrafluoroethylene (PTFE) fibers such as Teflon
material fibers, glass type fibers, and organic aramid fibers such as Nomex
20 material fibers. Also, a spray of Teflon material or other forms of PTFE
material can be used. The low friction coating helps prevent the blades from
becoming locked in the rotor slot during deceleration of the rotor during
operation. An additional benefit from use of the low friction coating in this
combination is the ability of the blade root to slip at a predictable loading
25 condition and provide damping for the blade during resonant crossings and

potential blade instabilities, due to the relative motion between the blade base
and the rotor slot wall,

A shim disposed betweén the low friction coat and a slot
provides a desired hardness and surface finish to obtain still more improved
30 performance from the low friction wear coat material. The shim is particularly
important where the slot wall is a titanium alloy in which desired wear
properties are not always achievable. The shim extends the life of the wear
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25 condi tion and provide danping for the blade during resonant crossings
and potential blade instabilities, due to the relative notior7b&het t he
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dovetail seating is achieved. It is highly desirable to eliminate the need for

rebalancing the fan rotor after these break-in cycles.

SUMMARY OF THE INVENTION

According to a first aspect of the present invention, a gas turbine engine blade
roof shim is provided, the shim comprising a longitudinally extending base having
distal first and second transversely spaced apart ends; a first longitudinally extending
leg acutely angled inwardly towards said base from said first end; and a first low
coefficient of friction coating on a first outwardly facing surface of said first leg.

According to a second aspect of the present invention, a first rotor assembly is
provided, the first rotor assembly comprising: a plurality of composite blades carried by
a rotor as a suppott member, each of said composite blades including a plurality of
bonded composite plies comprising an airfoil and a blade root shaped to be carried by
said rotor, said blade root having a composite root outer pressure pad disposed on said
root and carried by said rotor, said composite root outer pressure pad comprising a
plurality of non-metallic composite plies bonded together and with said blade root; a
plurality of circumferentially disposed blade root receiving slots having a slot wall at

least a portion of which is shaped to receive said blade root, said slot wall including a



distal first and second transversely spaced apart ends; a first

longi tudinally extending leg acutely angled inwardly towards Eevlachigee
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coefficient of friction coating on an outwardly facing surface of said shim in contact

with said low friction wear coat.

According to a third aspect of the present invention, a second rotor assembly is
provided, the second rotor assembly comprising: a plurality of composite blades carried
by a rotor, each of said composite blades including a plurality of bonded composite
plies comprising an airfoil and a blade root shaped to be carried by said rotor; a
plurality of circumferentially disposed blade root receiving slots having a slot wall at
least a portion of which is shaped to receive a blade root, said blade including a root
outer pressure face facing said slot wall; a low friction wear coat on said root outer
pressure face between said pressure face and said slot wall; and a shim carried by the
slot wall and disposed between said low friction wear coat and said slot wall, said shim
having a first low coefficient of friction coating on an outwardly facing surface of said
shim in direct contact with said low friction wear coat.

In an embodiment, the shim may be for use between the composite blade root
and the wall of the slot for receiving the root in a rotor of the engine.

In another embodiment, coatings suitable for use in the present invention are

polytetrafluoroethylene powder dispersed in a resin binder and other coatings which



operation; a low friction wear coat on said root outer pressure face

between said pressure face and said slot wall; and a shi m carlf MaghB§04t he
slot wall and di sposed between said |low friction wear coat and said sl ot
wal |, said shimhaving a low coefficient of friction coating on an

outwardly faci id shimin contact wth said low friction
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wear coat. cor aspect of the present invention, a second
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at least a portion of which is shaped to receive a blade root, said bl ade
including a root outer pressure face facing said slot wall; a low friction
wear coat on said root outer pressure face between said pressure face and
said slot wall; and a shimcarried by the slot wall and di sposed between
said low friction wear coat and said slot wall, said shim having a first

| ow coefficient of friction coating on an outwardly facing surface of said
shimin direct contact with said low friction wear coat. |In an enbodi nent,
the shimmy be for use between the conposite blade root and the wall of
the slot for receiving the root in a rotor of the engine. In another

enbodi ment, coatings suitable for use in the present invention are

pol ytetrafl uoroet hyl ene powder dispersed in a resin binder and ot her
coatings which 4 17 March 2004 include pol ytetrafluoroethylene. In a
further enbodinment, the |ow coefficient of friction coatings on the |egs of
the shimallow the blade roots to properly seat in the slots of the rotor
obviating the need to rebalance the rotor during engi ne assenbly or
reassenbly and testing.
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perspective partially sectional view_ 10 illustration of the conposite

bl ade and shi HEVeRkoR a8 s¥tbioytivfand) differentiated @ ithe xldimst h&fhee nneantion,
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I nvention carried by a supporting nenber, for exanple, a disk or drumof a

gas turbine engine rotor t.hrough,a, dovetail slqt 14. The Rl ade 10,

representative of a pl urFJh?EQS@P%W E%'théqrfi?o’éliogﬁd‘é’é’ap(?ﬁlﬁd blade ded
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the bl ade is@&biﬁlﬁ@@gﬁxﬁﬂoﬂi@l‘-rotor 12. Referring further to FIGS. 2 and 3,
the blade 1o includes a plurality of |ayed-up conposite plies including a

first prurality of Strugia isandrlfthial perffbchivt | SlkiaR’ &2edRal 1idle

airfoil and a second pluralify
10 illustration of the composite blade and shim in the assembly of FIG. 1.

FIG. 3 is a further enlarged diagrammatic fragmentary view
illustration of the assembly of the blade root and shim in the dovetail slot.

DETAILED DESCRIPTION

15 FIG. 1is an exploded view illustration of a composite fan blade
10 of the present invention carried by a supporting member, for example, a
disk or drum of a gas turbine engine rotor 12 through a dovetail slot 14. The
blade 10, representative of a plurality of circumferentially disposed blades
carded by a rotor in circumferentially disposed blade receiving dovetail slots

20 14, has a composite airfoil 16 and a splayed dovetail root 18 through which the
blade is carried by the rotor 12.

Referring further to FIGS. 2 ahd 3, the blade 10 includes a
plurality of layed-up composite plies including a first plurality of structural
and load carrying airfoil plies 20 in the airfoil and a second plurality of root

25 plies 22 in the root 18. The root plies 22 are bonded together, such as by a

process well known in the art, to form a pair of root outer pressure pads 28.



25 plikes 22 in the root 18. The root plies 22 are bonded together, such as
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when assenbl ed. Face 327150 1n outer’ surface 35,
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generally diverging radially outwardly fromjunctlon 36, for exanple, at a

smal | -amle such as | THeheot antpe poéssabofice 32df ghe presdurtegides coRg@sasi ng
at the Junctlon 3 I nner. and O%%t[/h surfaces, 33 and 35, This f?atur S
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length of the QLESSYTEeARS: Afd JHler Yrfaces. The outer surface 35 is in spaced apart
15 juxtaposition with dovetail slot wall radially outward portion 39, generally

diverging radially outwardly from junction 36, for example, at a small angle
such as in the range of about 1.degree.-2.degree., beginning at the junction 36
of inner and outer surfaces 33'and 35. This feature is sometimes referred to as
"crowning" with respect to the assembly of the blade and rotor and enables

20 induced crush stresses, due to centrifugal force loading during operation of
the rotor, to be dispersed in both the root pressure pad and the blade
structural or airfoil plies along the full length of the pressure face 32 during
operation. The centrifugal force load tends to move the inner surface 33 and
the outer surface 35 towards one another.

25 A low friction wear coat 38 on the outer pressure face 32 of the
blade root 18 is used to help reduce friction induced stresses in the blade root.
Such a wear coat is typically applied to and cured on the pressure face 32.
Examples of such a coating material include self lubricating films or cloths
such as a fabric weave of polytetrafluoroethylene (PTFE) fibers, organic
30 aramid fibers, or glass type fibers. See U.S. Patent No. 5,573,377 for examples

and some commercially available fabrics. Also, a spray of Teflon material or
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operation. The centrifugal force |load tends to nove the inner surface 33
and the outer surface 35 towards one another. 25 A | ow fri dZiMarche@d4 coat
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mat erial such as steel, titani
of what is commonly referred to as a post 50 which makes up a portion of the

slot wall 34. In the case of a rotor disk the post is referred to as a disk post.

The shim can be made of a single material such as steel, titanium

15 or a titanium alloy or it can be a single material having a coating such as
copper or a copper alloy on one side. In another form, the shim can be a
bimetallic material such as a strip or sheet of an iron base alloy, for example,

steel secured with a strip or sheet of a softer material, for example, copper or a

copper alloy. In the example of a bimetallic shim having a relatively hard iron

20 base alloy on one side and the relatively soft copper or copper alloy on the
other side, the soft side is disposed opposite the slot wall to help prevent any

relative motion between the slot wall and the shim, avoiding fretting or wear

of the slot wall. According to the present invention, the shim in the forms
described above includes material properties and surface finish on the side

25 that opposes the low friction coat that improves performance of such a
coating. The other side of the shim that opposes the slot wall and the rotor

can be of a different material, which is sacrificial, so that the shim does not

cause wear or fretting of the slot pressure faces. Use of a relatively soft
material on the side of the shim that opposes such slot wall helps to prevent

30 relative motion between the wall and the shim, preventing fretting or wear of



15 or atitaniumalloy or it can be a single material having a coating such
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a binetallic material such as a strip or sheet of an iron base alloy, for

exanple, ste | rd r of .. f terial or
exanpl e, coppgirle glr%(gg‘F aqgg%\époté?t %Ir c?yé.u%ﬁfnﬁntt%ygilarﬁﬁpgngg téﬁ{)})%{a eW%él_"s ‘M
havi ng a rel aléwétigtibmmear coat a2d@ thashim) Whyrethe@oeffiRidte diectibr is Rhakhyel y

soft copper or er alloy on th ther side, th oft sjde is disposed
oppos Lot he_SPALRRaPHTiga o e Sladh ook siresseh sin be bl welizesh: Sisess e
slot wall and li hdl ' WAL f |.ot:

According to ﬁ]égglpt?glslg%#ﬁ}éﬁeg%?? gﬁ?gé%geﬂhgﬂﬁéﬁl n taﬁg%fo otIrO%lﬁ 5@2%‘%%%3638% ove

i ncl udes Smat ethat mighdsbertendifeofthe shime®.fi ni sh on the side 25 that opposes
the low friction coat that inproves performance of such a coating. The

o BT rorent material wingrHEP 8RR g 18hEudRelh, Aondite Hied e Bl
cause wear or distel fifsogndfsetdil Shodvepscdy spacedizpassen 2hd &8, bdplettidly, SOft
material on t%g si de of -ne shi t?at op ,oseis such slot wall hel'ps to
prevent 30 refEh 4}1516 SRR 0%@%‘%@8&43{@?@6 ing lagsr7a Aed g; rrsppetéivalnithatare
fretting or waagte n%ﬂgléa iﬁﬁéﬂ?ﬁg&g{ﬁ'cﬁ thg%a% ?xton?’#éé fifﬁ"  sdcbnf ¥nfESind

substantially all tton to ta place between ow frictron wear coat
and t he'6hi m firsteansl sdeond dewicoeffierent of fifictian ceatirigs 7#8ramh80, msgettbely, on

wei ght “rel for TR A8 s8R SoRPapBL GERE PuREs ot BY, SspeestiRly ot Haee
stresses thaandisebond Iﬁglstle'ﬁpdc'tiir@lﬁpfmhbﬁg ebhtihgsuitdhie St aRd ﬁP’chézdﬁ%s&lt

| ongi tudi nal Iy extendi ng hase ‘6o having distal first and seconc
transversely g‘b‘!fé‘é’éi’“a%f&rﬁo $H§ggﬁr%ﬁ@1&? ppwdpedispeesied in a resin binder and

other coatings which include polytetrafluorcethylene.

15 | The present invention has been described in connection with
various embodiments, examples and combinations. However, it will be
understood by those skilled in the arts involved that this invention is capable
of a variety of modifications, variations and amplification without departing
from its scope as defined in the appended claims. While there have been

20 described herein, what are considered to be preferred and exemplary
embodiments of the present invention, other modifications of the invention
shall be apparent to those skilled in the art from the teachings herein and, it is, _
therefore, desired to be secured in the appended claims all such modifications
as fall within the true spirit and scope of the invention.

25 Accordingly, what is desired to be secured by Letters Patent of
the United States is the invention as defined and differentiated in the
following claims:



first and second |ongitudinally extending |legs 70 and 72, respsﬁgigﬁgy,
that are acutely angled inwardly towards the base fromthe fil G 4
second ends and '10 first and second | ow coefficient of friction coatings
78 and 80, respectively, on Frst and second outwardly facing surfaces 84
and 86, res@EcAIVEISy, of the first and secondl egs respectively. Anong
coatings suitable for use in the present invention are .

pol yt etrafl uoroet hyl ene powder dispersed in a resin binder and other
coatings which include pol ytetrafl uoroethylene. 15 The present invention
has been described in connection with various enbodi nents, exanples and
combi nati ond. Howeyasrturbirie evigide Higde rootisHistodatpribygt hose skilled in. the arts
involved that this invention is capable of a variety of nodifications,
variations and anplification w thout departing fromits scope as defined
in the appended aligigitadiniif d:xgeridirey fadedaringeiiialdistdag eetdirtrdieusisaly What are
considered to b referred and exenplary enbodinents of the present

i nvention, 8Pﬂ§$5ﬁ@§ﬁppéations of the invention shall be apparent to those
skilled in the art fromthe teachings herein and, it is, therefore,
desired to be sec i n the appended cl ai al ] .such nodifications as
fall within the Fﬁfﬁsj‘i’%ﬂmﬁ.{.&%g@% eg AOVtRY %“H(‘?Qﬁ'%‘?’fb’ﬂ'y f%afﬂééé'ﬂgﬁaﬁ@ Y,
what i s desfmmdsdidfirecerscaud ed by Letters Patent of the United States is
the invention as defined and differentiated in the following clainms: 8 17
March 2004 CLAIMS 1. A gas turbine engine blade root shimconprising: a

| ongi tudi nal |y extfiestddwgodfficientbattictigh dbaiinglonfd firstoLdnstdBaaang siifatasrer sel y

said first leg.

2. A shim as claimed in claim 1, wherein said coating comprises
polytetrafluoroethylene powder dispersed in a resin binder.

3. A shim as claimed in claim 1, wherein said coating includes
polytetrafluoroethylene.
4, A shim as claimed in claim 1, 2 or 3, further comprising a second longitudinally

extending leg acutely angled inwardly towards said base from said second end and a
second low coefficient of friction coating on a second outwardly facing surface of said
second leg.

5. A shim as claimed in claim 4, wherein said coatings comprise
polytetrafluoroethylene powder dispersed in a resin binder.

6. A shim as claimed in claim 4, wherein said coatings include



spaced apart ends, a first longitudinally extending |l eg acutely angl ed
inwardly towards said base fromsaid first end, and a first |idhfarch2004
coefficient of friction coating on a first outwardly facing surface of
said first leg. 2. Ashimas clainmed in claim1l, wherein said coating
conprises polygtefiuabbmorenst hyl ene powder dispersed in a resin binder. 3. A
shimas clained in claiml1l, wherein said coating includes

pol ytetrafluoroethylene. 4. A shimas clained inclaim1, 2 or 3, further
conprising a second longitudinally extending |eg acutely angled inwardly
t owar ds saig bas%Uf{on1said second end and a second Iom1coeff|0|ent of
friction codting/JiRtos aSeBINY CORPURIPG! v faci ng surface of said second |eg.
5. Ashimas clainmed in claim4, wherein said coatings gonprgse ]

ol ytetrafl uoroet hyl ene powder di spersed in a resin binder. 6. A shimas
ol al Purghiéet

claimed in clain? PRMRAItE biasies iCAGISioN @ roips a8 aspPRet Biemisppach of

pol ytetr af | dardeehipvkiaBladds inblubinh @rpl@afty oPbindedBRFipasfdpisRoMHpALihg ¥%nof
conposite blg% s carried b%/ a rotor as a support nenber, each of “said
conposite bf ié‘“ﬁ RAIRAR 199t shaped fbe c9migd bl §Ad&atob Sdoiaderopt hadnganpri si ng
an airfoil comfogitdroadsutérRbssapadlaPodtRd dhdaid Rt BYd &aHied bPLAA rots@i d bl ade

root having a_ conposite root outer pressure pad di sposed on said root and
carried by S3AFOFHOsie rookgutgr GRS Ped crmBtisiny g elurgiteeisianemplticconpri sing a
plurality otompssiteailiab bbfded0geXnst 4Rl Wi S5id BRAEesLL oget her and with said

bl ade root;

a plurality of circumferentially disposed blade root receiving slots having a slot
wall at least a portion of which is shaped to receive a blade root, said slot wall
including a radially inward portion and a radially outward portion and shaped to receive
and carry at least a portion of a root outer pressure face of said composite root
pressure pad;

said pressure face having a radially inner surface extending from a root end,
and a radially outer surface extending from a junction with said inner surface toward
said blade airfoil, said inner surface being pressed towards and carried by said slot
wall;

said root pressure face radially outer surface and said siot wall radially outward
portion, when assembled, being in diverging spaced apart juxtaposition beginning at
said junction between said root pressure face inner and outer surfaces and generally
diverging radially outwardly therefrom in a diverging amount which is a function of a
predetermined amount of centrifugal loading on said blade during operation of said
rotor assembly, to allow at least a portion of said radially outer surface of said root
outer pressure face to be pressed towards said slot wall radially outward surface
during operation;

a low friction wear coat on said root outer pressure face between said pressure
face and said slot wall;

10



a plurality of circunferentially di sposed bl ade root receiving slots having
a slot wall at least a portion of which is shaped to recei ve ¥ Nadd80% oot ,
said slot wall including a radially inward portion and a radially outward
portion and shaped to receive and carry at |east a portion of a root outer

pressure face of ssstie canieddsyi the sloowhll arlih' @|§§¢He€ Hé@ﬂeerﬁﬁldjlonﬁ&%r\ﬁed(r%@t
having a ra ce exten froma root end, and a radially

di f
out er surfaca:g' i/ %@Wf’é} ?"’Fr ﬁﬁﬂ' hayng 3 H’ effigiegh pHfrictinnesoaling pRan oubeaasiy

sai d bl ade dacifigéurfaceaif gaill BRie m%hfa@ﬁﬁ:ﬂbgalﬂ%@fr%ﬁér?ﬁeé%‘f.ds and carried by
said slot wall; said root pressure face radially outer surface and said

slot wall radially outward portion, when assenbl ed, being in diverging
spaced apart juxtaposition beginning at said junction between said root
pressure fage inner,and outer srrfa es and generally diverging radially

outwardl y t Rer ef fbiRqrASEEBP 88 Glaged iRl iherein saig cpating samprises a

pr edet er m nedlytetiosroothylefs powlsraiépdraiih RdeSin biRied bl ade during operation
of said rotor assenbly, to allow at |least a portion of said radially outer

surface of said root outer pressure face to be pressed towards said sl ot
wal | radially outward surface during operation; a low friction wear coat

on said root9 out E\r %essurlﬁ facg bet ween said pressure face and said slot
wall; 10 Mar ch BB ASSETalY A5 Clairedi myfh @hefek sqi cpratingdnelidgsosed bet ween

said | ow frpolytaﬁmﬂum'aéthgleﬁé. and said slot wall, said shimhaving a | ow
coefficient of friction coating on an outwardly facing surface of said
shimin contact with said low friction wear coat. 8. A rotor assenbly as
claimed in claim7, wherein said coating conprises polytetrafluoroethylene

powder  di Sp%.sed/\'rgto?agseesrhay gcl)rﬁgﬁsfihg:

a plurality of composite blades carried by a rotor, each of said composite

blades including a plurality of bonded composite plies comprising an airfoil and a blade
root shaped to be carried by said rotor;

a plurality of circumferentially disposed blade root receiving slots having a slot
wall at least a portion of which is shaped fo receive a blade root, said blade including a
root outer pressure face facing said slot wall;

a low friction wear coat on said root outer pressure face between said pressure
face and said slot wall; and

a shim carried by the slot wall and disposed between said low friction wear coat

and said slot wall, said shim having a first low coefficient of friction coating on an
outwardly facing surface of said shim in direct contact with said low friction wear coat.

1. A rotor assembly as claimed in claim 10, further comprising:

said shim having a longitudinally extending base having distal first and second
tfransversely spaced apart ends,

11



9. Arotor assenbly as clained in claim?7, wherein said coatin% i ncl udes
pol ytetrafl uoroethyl ene. 10. A rotor assenbly conprising: a plUhah2f04of
conposite blades carried by a rotor, each of said conposite bl ades
including a plurality of bonded conposite plies conprising an airfoil and a
bl ade root shaped to be carried by said rotor; a plurality of
circunferentiall i sposed hl ade ropt receiving slots having a slot wall

at least a porti ﬁ"ﬁsq@f‘g P%g'tyﬂwa@ae%nq“&@%écgemaa@@drlwrﬁlyéawerds| ade

i ncl udi ng a salddgise dotresaiP fies shd &nd s6onli 2BHS Ebspaktilefl Ot wal | ; a low friction
wear coat on said root outer pressure face between'said pressure face and
said slot wall; and a shimcarried by the slot wall and di sposed between
sai d | ow fricti omalieRst 160 abefficiont oF fidios toitingadr a ﬁr%%nﬂwé#&wabﬁgispﬁa& g rst

| ow coefficient. of friction coating on an outwardly faci'ng surface of said
shimin diré@@fg n@%it with said low friction wear coat, 11. A rotor
assenbly as clainmed in claim 10, further conprising: said shimhaving a

| ongi tudi nal Iy ext endi bas aving distal first and second transversely
spaced apart end?,seﬂ”‘gg’"ﬂﬁ'f"g’??]EGES@%?“P%‘?Q 3!y aeYRd inverdY fanardmsaid

ext endi ng | &gse fomtsald/seogl eAd bndvasdbond IBWaeficiehidridtRR Lokl 0P ds8cdrdr St
end and secon&fe@% respe tlv?!sj%’ said first |ow coefficient of friction
coating on UMY E?ﬁ'ﬂﬁ/\%'%’F?O f 85°¥Gr¢%ce of said first, and a second
| ongitudinally extending leg acutely angled inwardly towards said base

fromsaid second end and a second | ow coefficient of friction coating on a
second outwardly facing surface of said second |egq.

12.  Arotor assembly as claimed in claim 11, wherein said coatings comprise
polytetrafluoroethylene powder dispersed in a resin binder.

13. A rotor assembly as claimed in claim 11, wherein said coatings include
polytetrafluoroethylene. '

14. A rotor assembly comprising a plurality of shims according to any one of claims
1i06.

15. A gas turbine engine including a rotor assembly according to any one of claims
7 to 14.

12



12. A rotor assenbly as claimed in claim 11, wherein sai'd coatings conprise
pol-ytetrafl uoroet hyl ene powder dispersed in a resin bi ndei7 13.h 2%05;0'[ or
assenbly as clained in claim1ll, wherein said coatings incl M&Ec

pol ytetrafl uoroethyl ene. 14. A rotor assenbly conprising a plurality of
shinms according to any one of claims | to 6. 15. A gas turbine engine

i ncluding a rotor assenbhy; i n f.claime 7 to 14. 12
COMPOSI TE BLADE ROOT ATTQW&B%%QW%ﬁm@%di ment of said
present invention is a gas turbine engine blade root shim (40) for use

bet ween a conposite blade root (18) and a wall of a slot for receiving the
root in a rotor (12) of the engine. An exenplary enbodinent of the shim

(40) incl udes&gg Q udi nal Iy extendi ng base (60) having distal first and
second transv 3@3 J;l;aced apart ends (64, 68), first and second
| ongitudinally extending legs (70; 72) acutely angled inwardly towards the

base (60)5fromthe A ipréfer@dde$®6 : i and .second
| ow coefficient of f rp{rct iron ?:oat i@ﬁggﬁ?ggsﬁ%?r%ﬁhhlr S tgdnrﬁééacg?ﬁj tarbine
@t

outwardly faciéRginaklede seotsban (g6) futusetetweesa canposite bhatld £ ({(F)and2) |
ol ytot raf | vor ook SREkorlaEe g B2 chol i 4 HGr L0ial ThE hBEimenran sxareplary
coatings whi embaoiinede of thy shim dkb)énclatdby haoagitdmale ektending base (60)
having distal first and second transversely spaced apart ends (64, 68), first
10 and second longitudinally extending legs (70, 72) acutely angled inwardly
towards the base (60) from the first and second ends (64, 68), and first and
sécond low coefficient of friction coatings (78, 80) on first and second
outwardly facing surfaces (84, 86) of the first and second legs (70, 72),
respectively. Among coatings suitable for use in the present invention are
15 polytetrafluoroethylene powder dispersed in a resin binder and other coatings
which include polytetrafluoroethylene.

Figure 1.
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