1 REBONDI NG A METALLI ZED FABRI C TO AN UNDERLYI NG LAYER BACKGROUND COF THE

| NVENTI ON The present invention relates to a nethod of rebonding two | ayers
of fabric. 5 Mre particularly, the invention relates to a nethod of
repairing an insulation blanket in which a nmetallized fabric |ayer has
beconme di sbonded from an underlying fabric layer. Insulation blankets are
comonly used in various parts of a gas turbine engine for thernal
protection. The insulation bl anket nmaylbe forned fromlayers of ceramc
fabric and other insulative materials. A netallized fabric |ayer may
comonly be pEgd to protect
t he under|yi ng I nsul at %\%E%%%?Zkﬁm &@yﬂ@%ﬁ@e&t? tallized
fabric |ayer may becone di sbhonded froman underlying |ayer due to adhesive

fatigue caused by pressur, e during operation of the
engi ne. In sone cases, ngé(?[g@ég@ Qg&#%ﬁgﬁﬂ@l lized fabric | ayer may
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cases, thewileti apbriizéd RBritRyerMes edohedigidonlldibionk &?&ﬂeﬂﬁﬁ?%ﬁc Ia%;h n| ques are
not feaS| bl e, % ?n, that, a certain percentage of th |ized fabric

| ayer may need '*% atign hlapketiage coramanly ppedin (AEOUS Badt vha gRs dhipsenginghi s
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that air flow t hroug Alternatlvelgl [acing t'he 1 nsul ati on
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i nsul afg o ke | ¢t g 5 faH@% rﬁé%ﬁ“gﬂf"ﬁi of t he
nmet al I%ze %brﬁc %ryer 5 has ugcg i:s&gon‘g rom kle ungl%'[ yl ng ceramc
fabric. 25IBRVESF SeVRRY teFmEtaltized\\FiniT| lgi¢r may become disbonded from an

underlying layer due to adhesive fatigne cansed by pressure and temperature changes

during operation of the engine.
In some cases, a detached area of the metallized fabric layer may be small
15  enough that the fabric layer may be reattached directly to the mderlﬁné layer using
known repair techniques, such as.applying an adhesive to the detached area and curing
the repair area. However, in some cases, the detached area may be so large that these
repair techniques are not feasible, given that a certain percentage of the metallized
fabric layer may need to remain unattached from the undeﬂying layer. (This limitation
20  is based on a potential need to maintain a porous barrier that air may flow through.)
Alternatively, replacing the insulation blanket is expensive.

There is a need. for a method of repairing an insulation blanket in those
situations in which a large portion of the imetallized fabric layer has become disbonded
from the underlying ceramic fabric.

25
BRIEF SUMMARY OF THE INVENTION

The present invention is a method and system for repairing an insulation blanket
having a metallized fabric that has become disbonded from an underlying layer of the
insulation blanket. The method includes cutting at least a first slit in the metallized



The present invention is a nethod and systemfor repairing an insul ation

bl anket having a netallized fabric that has becone di sbonded from an
underlying layer of the insulation blanket. The nethod includes cutting at
least a first slit in the netallized 2 fabric new a disbonded portion of
the fabric, inserting a repair materia through the first slit such that
the repair material is between the disbonded portion of the fabric and the
underlying | ayer, and adhering both the di sbonded fabric and the underlying
| ayer to the repair material. The repair material delivers an even and

net ered anm f Si t ntroll.ed area wthin the repair. BRI EF
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struts on an . nter | at.e case. 0 engine.. 10 FI s an enl arged view
of first an‘ﬂldgrgﬁe%g?’?’i‘ demﬁ@%‘ﬁsqgf‘%dr}%m and the pgderlymedayser i then

bl anket s t hapaifhfteddl! TBORGait MaRfalldBiREs HWEDER tftertdAndunDSF adbQ&BIROL S. FIG
3 is a perspective view of an inner surface of the first liner segnent of

FIG 2,7 i resonpliegd argpevitig he s80an bl anket. FIG 4 is a cross-sectional view
of a portion of the first liner segnent and 15 insul ation blanket of FIG
3. FIG 5 is a cross-sectional view of a portion of the insulation blanket

in FIG 4. FIGS. 6-8 i|BRIEFRESCRIBFIONOF dHEJRAPENGSf or repairing a
di sbonded outer gigyg P [ . £y ' - '
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segment s 1dincleding insuliGion Hankkis haears attaehed to an inner surface of the liner segments.

FIG. 3 is a perspective view of an inner surface of the first liner segment of FIG.

2, including the insulation blanket,

FIG. 4 is a cross-sectional view of a portion of the first liner segment and
15 insulation blanket of FIG. 3.
' FIG. 5 is a cross-sectional view of a portion of the insulation blankét in FIG. 4.
FIGS. 6-8 illustrate various embodiments for repairing a disbonded outer layer
of an insulation blanket.
FIG. 9 is a cross-sectional view of the insulation blanket in FIG. 8, including
20  optional spacers between two layers of the insulation blanket.

DETAILED DESCRIPTION

FIG. 1 is a perspective view of a high bypass gas turbine engine assembly 10,

including intermediate case 12, fan exit liner segments 14, struts 16, high pressure
25  compressor (HPC) 18, high pressure turbine 20, and low pressure turbine 22.

Struts 16 are configured with flanges to mount liner segments 14 to each cavity
between struts 16 of intermediate case 12. Inner liner segments 14, including first
segment 14a and second segment 14b, are configured to fit between each of nine struts
16, Liner segments 14 are designed to follow a contour of each strut 16 to establish an



25 conpressor (HPC) 18, high pressure turbine 20, and | ow pressure turbine
22. Struts 16 are configured with flanges to nount |iner segnents 14 to
each cavity between struts 16 of internediate case 12. Inner |iner
segnents 14, including first segnment 14a and second segnent 14b, are
configured to fit between each of ning struts 16. Liner segments 14 are
designed to follow a contour of each strut 16 to establish an 3 inner

di aneter flow path surface of a bypass air stream Liner segnents 14 nay
al so include conduits that aIIOM/bIeed air to be extracted fromHPC 18 to

t he bypass, ajr n.enl.ar i.ew of f|r and second
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around HPC 18, Fod2d @peﬂlaﬁwﬂ&w%@mt%ﬁdséé&i@hﬁw% entd 143 dld" BpW' ©
generated in HPC 18, insulation blankets 24a and 24b may contain or resist
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conposi t esy,Hsedpd H’B% limted
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i nsul at i onl&lissulatios bEnleetsaMh i 4irayaybeontair nmtsrfstrmnpra@ofsﬁtetmtﬂngmaat erial,

i ncl uding, c _faprics ul ation bIa ts 24a
and 24%6‘ w%ﬁblggndeﬂléﬁguﬁﬁ?mn% tfgotfgaw%ﬁrﬂhg L?swﬂgmw rrper ature
adhesi ves, tmsmzelnmddmg;albnﬁrseg?mntsl(mdm shiomvn i8 F1G. Q) that 4re binlar tol fixstihdt | on _
bl anket s- 24a nd 24 Lncl ude an outer |ayer of netallized fabric 20
confi gur ed*tY" %gggrgﬁ afgaéaéil "and protect underlying |ayers of ceranic
fabric. HoweverLiner segments 14 may be formed from various composites used in turbine

engine components, including, but not limited to, a carbon epoxy composite. As

15  described in further detail below, insulation blankets 24a and 24b may be formed from
any suitable material, including, but not limited to, ceramic fabrics. Insulation blankets
24a and 24b may be bonded to liner segments 14a and 14b using high temperature
adhesives, including, but not limited to, silicone rubber,

Insulation blankets 24a and 24b may include an outer layer of metallized fabric

20 configured to be attached to and protect underlying layers of ceramic fabric. However,
during operation of engine assembly 10, temperature and pressure variations may cause
the metallized fabric to detach or disbond from an underlying ceramic fabric. As such,
it may be necessary to gither repair or replace a damaged insulation blanket on liner

| segments 14.

25 FIG. 3 is a perspective view of an inner surface of liner segment 14a of FIG. 2,
including insulation blanket 24a having outer layer 26, and backing 28. Outer layer 26
of insulation blanket 24a may be formed of a metallized fabric; more specifically, layer
26 may be a woven fabric made from glass or ceramic, in which individual fibers have

been coated with a metal, such as aluminum. As shown in FIG. 3, backing 28 is used to



during operation of engine assenbly 10, tenperature and pressure variations
may cause the netallized fabric to detach or disbond from an underlying
ceramic fabric. As such, it nmay be necessary to either repair or replace a
damaged insul ation bl anket on liner segnments 14. 25 FIG 3 is a
perspective view of an inner surfacef liner segnent 14a of FIG 2,

I ncl udi ng i nsul ati on bl anket 24a havi ng outer |ayer 26, and backing 28.
Quter layer 26 of insulation blanket 24a nay be fornmed of a netallized
fabric; nore specifically, layer 26 may be a moven fabric nade from gl ass

or ceram L,dual, fi a metal , such
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attached tsﬁodvin@@fsuﬁﬁ&fﬁﬂﬂ(etlﬂaaﬁa%hé:dt@hnésbénéht@45955 sectional view of an
enl arged portion_ of insulation blanket 24a of FIG 4, which includes outer

layer 26, cera®i® Jiapsrosseectionsd vipwtof am enlargedspariionof inwlasion blankey 342 34, and
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fabric, such as an al um ni zed fabri c, to un ylng ceramc
| ayer 30 ogragi¢ faver Phyand Siﬂssa@M@s?rﬁveASsﬂtmd alwve.benternigyer| Jﬁmntaﬁd:eta) si | i cone

rubber. 1Q,apa0m fﬁbri@)élﬂlgqs%gsalﬁ}@ﬂnégd BB¥c, 0 s WA 1 @Rfekt ing c tion 32

may be a batting materi as a non-woven ceramc ram c

| ayers 30 layed 39413Yandhmriamralf i aghesivg stichr an bt#enotrisnﬂtﬁtt twellmeembhetr for

i nsul 2 r’;\gﬂ rs y t che her usi ng
conve?ﬂ onrbag?in?ie r?lrsqﬁoggn as aayvev;bg‘p éﬁbrﬁ’a % é%m&i‘y d to | ayer
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rubbe!’ ) Asﬂngnt | enz%(sjula Ove r%tfcr ns fb?anicetCZ an%yers 88% met gched from

ceramc
stitched together using conventional techmques. Glass layer 36 may be attached or

molded to layer 34 and to liner segment 14a using an adhesive, commonly silicone
15 rubber. | ‘
As mentioned above, metallized fabric 26 may become detached from ceramic
layer 30. The present invention relates to a method for repairing insulation blanket 24a,
as an alternative to replacing insulation blanket 24a, which may be costly.
In some cases, only a small portion of metallized fabric 26 may become

20  disbonded from underlying ceramic layer 30, and the disbonded portion of fabric 26
may be re-bonded to ceramic layer 30 through conventional techniques, For example,
an adhesive may be applied to the inner surface of the disbonded fabric and then cured
to reattach fabric 26 to ceramic layer 30. However, in some cases, the disbonded area
may be too large for this type of repair technique.

25 Metallized fabric 26 is typically configured as a quilt cover to protect underlying
layers of insulation blanket 24a from dirt and other materials in and around a cavity
surrounding HPC 18. Moreover, metallized fabric 26 is also configured fo protect
underlying layers of blanket 24a from any direct contact with a flame. However, in this
type of application in which the insulation blanket is part of a gas turbine engine, an



| ayer 30. The present invention relates to a nethod for repairing -

I nsul ation bl anket 24a, as an alternative to replacing insulation blanket
24a, which may be costly. In sone cases, only a snall portion of netallized
fabric 26 nmay beconme 20 di sbonded from underlying ceramc |ayer 30, and

t he di sbonded portion of fabric 26 ngy be re-bonded to ceramc |ayer 30

t hrough conventional techni qgues. For exanple, an adhesive nmay be applied
to the inner surface of the disbonded fabric and then cured to reattach
fabric 26 to ceram c |ayer 30. However, in sone cases t he di sbhonded area
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area o d fabric 26 m e r.e-bond, to, u rI n 30. If a
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repa| ring insul ation bl anket 24a of lin
from underlying ceramic layer 30. A large upper slit 40 is formed in fabric 26 near a

15  detached area of metallized fabric 26. At an opposite end of the detached area, a small

lower slit 42 is formed. Large upper slit 40 may have a width W1 of approximately 1.0

to 2.0 inches; small lower slit 42 may have a width W2 of approximately 0.25 to 0.5

inches. Next to large upper slit 40, a small upper slit 44 may be formed which is

aligned with a large lower slit 46 near small lower slit 42. As shown in FIG. 6, in

20  embodiments, small and large slits may alternate across a top and a bottom of insulation

blanket 244 in those areas where fabric 26 is disbonded from ceramic layer 30, so long

as each slit along the top and the bottom of insulation blanket 24a is separated by a
minimum distance SD of approximately 0.5 inches,

FIG. 6 represents a scenario in which metallized fabric 26 has essentially

25  become entirely detached from ceramic layer 30 (i.e. from top to bottom of insulation

blanket 24a, and from side to side of insulation blanket 24a) inside a perimeter of

backing 28; in that case, most of fabric 26 may need to be re-bonded to ceramic layer

30. As such, a repair area in FIG. 6 includes essentially all of insulation blanket 24a

that is inside the perimeter of backing 28. In many cases, only a portion of fabric 26



segnent 14a when a large area of netallized fabric 26 becones di sbhonded or
detached fromunderlying ceramc |ayer 30. A large upper slit 40 is forned
in fabric 26 near a 15 detached area of netallized fabric 26. At an
opposite end of the detached area, a small lower slit 42 is formed. Large
upper slit 40 may have a wi-dth W of approximately 2.0 to 2.0 inches;

Small lower slit 42 may have a width W2 of approximately 0.25 to 0.5

i nches. Next to large upper slit 40, a small upper slit 44 nmay be forned
which is aligned wwth a large lower slit 46 near small lower slit 42. As
shown in FJG 6 20. enmbodi nents, snall and | arge sl.i s may alternate
across a t glﬁ%deéac{}g&r%cgpmﬁg&f 3 th‘bTeH‘i‘ik@’f’a °‘?lﬁ t ABSECHIEEas wher e
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ceram c | ayer a repair udes essential ly
all of |nspﬂeaarﬂdmbbll@nlk@tbeMnmhatzed&bnméﬁdﬂceﬂamlqdeyarﬁ@ter of backi ng 28.

I n many cases, t f 6 becones. detached.from ceramc
| ayer 30; thus ﬂ%ﬁ% repgfyslo gn o ogﬁlcam rorﬁ“%gﬁé%%ﬁ?rgg%am' ‘?3“ 8tal area
of i nsul at bomhriy kil Mﬂable%upgm inatmnln@cllmle,glmtla;epmt limliteti td,Q:eﬂmﬂc smal |

| ower 2. . det ¢ 26.and unde | cer am 0 may be
cl eane us ﬁ Blassy, ¢ Iglaﬁsh récssanl\%’hWWq"ﬁc ’h%ﬁ‘ 81’“"“%5 &%erﬁ%%/ W% ted to,
ath one; t hia§ bt 8seflo The vadinpymAhernd Isng atirgivt sdalaanthld is apitied Zslthe seppognove t he
solvent fromt air 0, ,as sh n FIG 7,

i s preparB’(i‘reflgll tBé-aclgﬁ ?’P‘%‘E‘? ‘gjttb%%lﬁp‘ﬁﬂnétﬂ“ﬁ g%;%g?%d R ay@'é %nic Iayer
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saturated with a
material, metallized fabric 26, and ceramic layer 30.

15 Silicone rubber is a typical example of an adhesive that may be used due to the
thermal requirements of insulation blanket 24a, Alternatively, the support material may
aiready be preimpregnated with the adhesive sealant. In embodiments, the adhesive
sealant is a room temperature vulcanized (RTV) silicone rubber.

A primer may be applied to metallized fabric 26 and ceramic layer 30 to prepare

20  layers 26 and 30 for bonding with repair assembly 50. A suitable primer may include,
but is not limited to, silane adhesion promoters. Complete coverage of the primer on
surfaces 26 and 30 may be important; however, a uniform thickness of the primer may
not be required. The primer may be applied to detached surfaces 26 and 30 through
known techniques, such as swabbing. Similarly, a primer may be applied to the support

25  material of repair assembly 50, Following application of the primer, layers 26 and 30,
as well as repair assembly 50, may then be dried.

FIG. 7 shows repair assembly 50 about to be inserted between a detached
portion of metallized fabric 26 and ceramic layer 30 that is between large upper slit 40
and small lower slit 42. Repair assembly 50 includes a support material and an



bondi ng material. Suitable support materials include, but are not Iimted
to, ceramc, 10 fiberglass, and other glass fabrics and non-wovens. In
enbodi ments, a fiberglass cloth nay be used. The bonding material is an
adhesive sealant that is applied to the support nmaterial to facilitate
bondi'ng of the support material to fabric 26 and ceramc layer 30. Thus,
f he adhesive seal ant nay i nclude any terial designed to adhere to the
support material, netallized fabric 26, and ceram c layer 30. 15 Silicone
rubber is a typical exanpl e of an adhesive that may be used due to the

thermat requirenents of insulation blanket 24a. Alternatively, the support

mat eri al n@kesivg sealanky andespritefl aboveq Fax aidiwith the mw@mmfemau@smbam, I n
enbodi nment e r ed (RTV)
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required. e pr t d urf.aces 26 and 30 through
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as we air _assenbly may then be
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i ea 1 &7 el asstie Rt SRERYY b B ot sToota Bankel bertton o

det ached mﬁrughwg@apﬁpmlmla&@%ﬁwm&u saIflonRf AN 42, | RYGHd 3d sbhat i's
bet ween | arge up B‘E slit 40 and snall lower slit 42. Repair assenbly 50

i ncl udb® amay;fhee be attaghedtp gpe opd #f zepaty strig 3P Nexteligtapd 232 is F&‘QG‘H’@M@F bed above.

To aid witfy féémegumsz@roht mfbugﬁ sﬁﬂﬂ%{w&r ﬁ%@malwcaéqepm%;dﬁ) RAvdRYmle used. An
‘under | yi ng portion of fabric ceram c | ayer 30 were prepared for

bondi ng aslowes slit %’e@ddBREVéIPP%sShE HQ)WI’RCPW fsebly 50r1é;§%ﬂﬂr ridf pea®0 may be
cut into asedhdd Mhd"t HOpRddVsH 4 remove guide 52. Any exposed fabric from repair
assembly 50 may be pushed back through small lower slit 42,

15 ' Light pressure may then be applied to insulation blanket 24a in an area between
slits 40 and 42 to smooth out any wrinkles or air bubbles. Insulation blanket 24a may
be vacuum bagged to remove any excess adhesive and to hold fabric 26 down to
underlying ceramic layer 30, In a final step, insulation blanket 24a may be cured.

Guide 52 of FIG. 7 may be rigid or flexible, depending in part on a distance

20  separating slits 40 and 42. Guide 52 may be a wire, a drag line or other similar devices
suitable for feeding repair assembly 50 through large upper slit 40. If there is a large
separatibn between slits 40 and 42, a rigid device may be preferred. In contrast, a
flexible device, like a drag line, may be used in situations where slits 40 and 42 are
closer together and it is not as difficult to guide the device out through slit 42.

25 FIG. 8 shows an additional, optional embodiment for rebonding fabric 26 to
ceramic layer 30. Prior to an insertion of guide 52 through large upper slit 40 and then
out through small lower slit 42, spacers 60 and 62 may be inserted through slit 40 in
order to hold apart plies of fabric 26 and 30. As shown in FIG. 8, spacers 60 and 62 are
placed at each end of large upper slit 40 such that guide 52 and repair assembly 50 are



5 WB of approximately 1.0 inch and a length L3 that is approximate to a

| ength of the disbonded portion of fabric 26 between slits 40 and 42. The
strip may be cut either before or after the adhesive sealant is applied to
the support material. Prior to inserting repair assenbly 50, first end 52a
of guide 52 nay be inserted through ¢ arge upper sldt 40 and then out

t hrough small lower slit 42. Second end 52b 10 may then be attached to one
end of repair strip 50. Next, first end 52a is pulled in order to feed
gui de 52 out through small lower slit 42 and |locate repair strip 50 between
smal |l | owe it 42 and | arge upper_slit_ 40. Repair assenbly 50 is then
trimred ofﬁtﬁlﬁgiﬁrm pass thionghs '04%5§BE‘@¥S 60 \snd 62 may ingluderpdy ar ij@!lﬁ‘é?ém*?ss Any

exposed f af lofig fas QMR SR Nfide ofPSHBRY Blgks, SRd Y 9@%%@%&@@1&%9%*1 smal |
Su

| ower slit 42. 15 Light pressuré nmay then be applied to I'n tion bl anket
24a in an aspeamedatspepar argps af yarionsdengthso Sparersiifand 63 may digyformadrfidnes or air

bubbl es. g lé%uge{bheg‘{bggbgg}ﬁ ri%,giﬂ((:jlﬂaﬁg, bgf'no\fﬁ%er L PASE e %ﬁg\éﬂxeiagé EXCESS

adhesi ve an I ric own-to u ying céram c yer n a
final siepypdswfplagticson bl anket 24a may be cured. Guide 52 of FIG 7 may be

rigid or flexibhkg, pendi i rt-.on_a_di.st e, .2 arati.ng slits 40

and 42. Cuide g‘gé'ngag%bcg&g S%M&P%a? v{a%%'cﬁf gd’ °f‘1°ﬁ8k W‘ﬁ%f%ebllmgf’tsrﬁﬁg’dpa@#ces

sui t abl e fspacekedidind @2y ek along dine 619l of FIG. & G Hlubtetaga bepgfiriof spatdrs 40. | f

there is ar separ at i el we lits, 40. and 42, a.rigigd device may be

preferr ed%d Eﬁ‘dg"gﬁ? Pefgﬁte ’B‘d‘g‘?}iﬂ%ﬁa‘m&ﬁw b‘%‘feﬁﬂnﬁ 8“3“‘&&%@“‘1 é(ﬂ eé,jpaﬁ’ﬁ@ be used
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a1 Bhe S ob R AR eoyeat BPEBoR il Feltienios 1 tpe apBighn | ayer

30. Prior Meredver) tysdaking fn Sfeniap betebrPladid Tt 30,3paRrsHORAA 63 FictlitA® and t hen

out -through small | ower slit spacers 60 and 62 may be inserted through

4
slit 40 i muigseeion of i pefemplx oP bfewslayses 268028 26 and 30. As shown in FIG
8, spacers 60 apgh RogMiRd tﬂit@ﬁeelgteﬁ’sggieﬁﬁr}e%‘ﬂdm%o& 3l@iBed BRR%E mhy be 40 such

t hat guide 52 and repair assenb are

performed in a variety of sequences. The present invention is not limited to only
15  performing the repair in the order described above. Moreover, variations in the repair
method are also within the scope. of the present invention. For example, as described
above in FIG. 7, guide 52 is inserted through large upper siit 40 and then out through
small lower slit 42, at which point repair assembly 50 is then attached to end 52b of
guide 52. However, it is recognized that guide 52 may instead be inserted through
20  small lower slit 42 and out through large upper slit 40, prior to attachment of repair
material 50. Aliernatively, repair material 50 may be attached to end 52b of guide 52

prior to insertion of guide 52 through large upper slit 40.
The present invention relates to a repair method for re-bonding a léose fabric
layer to an underlying fabric layer, Although the repair method has been described
25 above in reference to an insulation blanket on a fan exit liner segment, it is recognized
that the repair method could be used in various other applications in which a fabric
layer becomes detached from an underlying layer. More specifically, the repair method
may be used in other components of a gas turbine engine which include an insulation

blanket, For example, insulation blankets may commonly be attached between a nacelle



still able to pass through slit 40. Spacers 60 and 62 may include rods or
simlar devices, so long as they are free of sharp edges, and nmay be nade
of varying lengths to acconmpdate repair areas of various |engths. Spacers
60 and 62 may be fornmed from any suitable non-stick material, including,
but not limted to PTFE (¥eflon') andyother 5 types-of plastics. FIG 9 is
a cross-sectional view of a portion of insulation blanket 24a, including
spacers 60 and 62, taken along line 9-9 of FIG 8. FIG 9 illustrates a
benefit of spacers 60 and 62 to separate netallized fabric 26 from
underlying ceramc fabric 30Q  Spacers , 60 and 62 may, be inserted through

| ar ge uppeqndgpiepglggogpmgpntt hﬁ%ﬁp‘i}“faﬁﬁ“ Bla‘ﬁﬁefsrfﬁ?‘y haye g ginlar copfiguragipn f apri cs 26
and 30 to g £ueRllizbd Ribtic JayéP arsh cAFiRI AR ThRY it FhRBShARRLNBEd

Moreover, by creating an opening between | ayers 26 and 30, spacers 60 and
62 facilitfbx begpmps ltachs m the cerpmicayssad iequiresopaiet ween | ayers 26 and 30.
It Is recogni Zeﬂw%&ﬂh‘n&lﬁ@ &E@ﬂ&eﬂfis%}%% ﬁn%?bsre dFe bRl on ot NRGadROVe May be

perforned in a vari et sequences. ° esent invention is not limted
to onlys 18pepificisonetimabandmetiopali details distlesed rhgesin are ot tobealintdmroted abbr eover
variationsjn | -ﬁﬁﬁ Wt Dl : : present
i nventi on.] opétr}ﬁlggr?%féy gsaﬂs?’%ggg%ﬁ ea%hga%%%gg IF%H%I?}QS v%‘?&gﬁieggjfl‘gtz&l?s i nserted
t hr ough | agrgentinpeitios.| Althelhalirechrésastrinventiont Has besphiescsibed vith cofeencsltot 42, at

whi ch point repair. assenbl 0 i,S.t.hen attached to 2b of ui de 52.
Fovever . 1 irofeG8f gobiiRsHy Yok irds e e Gl et S FidePba® i ough 20
smal | | oweadd ih fordvand detald wiithblt depaging| fiiOre spiiieind Sdopt ofifie invedtivh. t O

attachpent of repair material 50. Alternatively, repair material 50 nay be
attachty to end 52b of guide 52 prior to insertion of guide 52 through

| arge .upper slit 40. The present invention relates to a repair nethod for
re-bonding a | oose fabric Ilayer to an underlying fabric |ayer. Although
the repair nmethod has been described 25 above in reference to an

i nsulation blanket on a fan exit liner segnent, it is recognized that the
repair nethod could be used in various other applications in which a fabric




| ayer becomes detached froman underlying |ayer. Mire specifically, the
repair method nay be used in other conponents of a gas turbine engine
whi ch include an insulation blanket. For exanple, insulation blankets may
commonly be attached between a nacelle 9 and an engi ne conponent. These
i nsulation bl ankets nmay have a simlar configuratiofi" of a netallized
fabric layer and an underlying ceramc |layer.in which the netallized
fabric becones detached fromthe ceranil® | ayer and requires repair. The
term nol ogy used herein is for the purpose of description, not limtation.
5 Specifiqaﬁééﬂgﬁural and functional details disclosed herein are not to be
interprete limting, but nerely as bases for teaching one skilled in
the art tof variQusthode 8P képirinB Gan %ﬁmtbm&@@ﬁdm{acl?dékti’gw@gtdg%pfesent
enbodi

invention has_been described with reference to referre ment s,

wor ker s s Kpstpliiged fabriqhatis dishonded frase angimdedyingayerchemgtbed enmsprising: made in form
and detail W t RQuh. dER2 LG bl L L Flg?tg 0 ppvention. 10
10 CLAIME: 1. A n%tﬁ% Qf1 g‘gpé’%ﬁyﬁgﬁgﬁp{’éﬁg% a |8§1 Ig an (gttﬁﬁglﬁai ncl udes a
portion of a rnsedingiamephif mbtefial thiough the fiakt slitowdle that thenrepair matedalliyi ng | ayer,
t he met hod conpri sing. .. Cliti fir litein the metgllized fabric near
a di sbonded porti ong%we?"h%l‘gfdggﬁg?%? pofti‘r%l)}slé)r%tdlwn%brc P%cgg}erunﬂgrkyéqg Tt hr ough the
first slit such thatnd he repair material is between the disbonded portion

of the fabric and the upder] yi | ayer; nd adhering the di sbonded fabric

and the underl ejmg%e‘ﬂg%‘leﬁlﬁ”g’%?é“b‘gﬁ?uﬂ?ﬁwg%y‘.’”og?eqﬁﬂ?ér%‘? d of claim1

further conprising: cutting a second slit in the netallized fabric at an

glpip;)-m te e,gd Ole;[erI]r%th%ldso 8glgne{jmﬂggrrc%hgrr}siggf: the fabric relative to the first
cutting a second sfit in the metallized fabric at an opposite end of the disbonded

portion of the fabric relative to the first slit.

3. The method of claim 2 wherein inserting a repair material through the first siit
includes attaching the repair material fo a guide and pulling the guide in through the
first slit and out through the second slit.

4. The method of claim 2 wherein the first slit has a width of approximately 1.0 to
2.0 inches and the second slit has a width of approximately 0.25 to 0.5 inches.

3. The method of claim ! wherein the repair material is fiberglass.

6. The method of claim 1 wherein the repair material has a width of approximately
1.0 inch and a length that is approximate to a length of the disbonded portion of the

fabric,

7. The method of claim 1 wherein adhering the disbonded fabric and the
undetlying layer to the repair material includes applying an adhesive to the repair

material prior to inserting the repair material through the first slit.



3. The method of claim2 wherein inserting a repair material through the
first slit 1includes attaching the repair material to a guide and pulling
the guide in through the first slit and out through the second slit, 4.
The nethod of claim2 wherein the first slit has a width of approxinately
1.0 to 2.0 inches and the second slifjhas a width of-approximately 0.25 to
0.5 inches. 5. The nethod of claiml1l wherein the repair material is -
fiberglass. 6. The nethod of claiml wherein the repair material has a

wi dth of approximately 1.0 inch and a length that is approxinmate to a

| engt h of the disbonded portion of the fabric. 7. The nethod of claim1l
wher ei n adhering the di sbonded fabric and the wunderlying |layer to the
repair mat8ri al Thenedetide Sof BRiny | T GviRFin GAREFY Stht QIR BMLE add@itgr i al prior
to inserting the repair material . through the first slit, 11 8. The nethod
of clai m 7"§HEYBE E?Yglb‘ﬁéb‘? 1egalt material Syrther mgludesisoring e adkastve inthgeenairi ng | ayer
to the IepmakerifPifis ithl rdpi ibrial 16 iR GuthlenOint IRDASRE S, bk fae repalr
material after the repair nmaterial is inserted between the disbonded fabric
and the ubRfeRYipglgen ayer. 9. The method of claim 1 wherein the netallized
fabric is a glass or ceramc fabric coated with alum num to. The nethod
of claiml wherein the insulation blanket is configured to be attached to
a conponen® of Ehe mdthasd efictaire i gvheeein the memllived fabde 5fa glash onchiramic &briet al | i zed
fabric to nderkyi.ng |l ayer, the method conprising: cutting. a first
slit and aa%g§0n§”%¥F#gPh the metallized fabric at each end of a region
where the netallized fabric has becone di sbonded fromthe underlying

layer; 10.  The method of claim 1 wherein the insulation blanket is configured to be

attached to a component of an aircraft engine.

11. A method of rebonding a metallized fabric to an underlying layer, the method
comprising:
cuiting. a first slit and a second slit in the metallized fabric at each end of a
region where the metallized fabric has become disbonded from the
underlying layer;
+ preparing the disbonded region of the metallized fabric for repair;
preparing a corresponding portion of the underlying layer for repair;
inserting a repair assembly through the first slit, wherein the repair assembly
includes a support material and an adhesive injected into the support
material;
placing the repair assembly between the metallized fabric and the underlying
layer; and
curing the adhesive to adhere the support material to the metallized fabric layer
and the underlying layer.



preparing the di sbonded region of the netallized fabric for repair;
preparing a correspondi ng portion of the underlying | ayer for repair;
inserting a repair assenbly through the first slit, wherein the repair
assenbly includes a support material and an adhesive injected into the
support material; placing.the repairufssenbly between the netal lized
fabric and the underlying 1ayer; and curing the adhesive to adhere the
support material to the netallized fabric |layer and the underlying |ayer.
12 12. The nethod of claim 11 wherein preparing the netallized fabric and

the wunder] ingthéayer for repair includes applying a priner to the

netal | i zed'% abrlihe Bethod KE clamg bl (Whessi prepaing g metwlizede fabdd aof the ai m 12
wherein t b j ks I 1 : : A od_ of claim
11 wher ei Wﬂ%ﬁﬁ?ﬁ%ﬁ%ﬁ‘?ﬁé@%‘% ﬁ?@%&%%ﬂh‘g |1%%‘{]&§‘Fgls%n% th% per f or med
by a gui deundeelising bbyest t ached to an end of the repair assenbly, and the guide
is inserted through the first slit in the nmetallized fabric and out through
the second slit. 15. The nethod of claiml 1 further conprising: inserting
spacer s t hf3ouglThe methold of tlaiml 12 winréin thetpeimanis i Bilane adiesion pronfveerr epai r assenbl y
in order to separate the netallized fabric and the underlying | ayer. 16.
The nethod of claim 11l wherein the netallized fabric is coated with

al umi num 1417. Theenetitif0claiad 1 CHhdréth kikerihes Rip#lr ddsanbly dRsughitRonkENer 1S
ceramc. 18.%\_}he ggt hod, of claim 1& wherein the support material of the

repair assié by, 8 gifido dhet 15 aachey inaw end of thepepairassemlilyo tndthe gwide 1 wher ei n

t -hf- adhesiy glga{edttmeugmaﬁfst SR HEMD hktaliBePabROAd oheMAR i sQoNIRaNI zed
Sii1rcone ru er.

15.  The method of claim 11 further comprising:
inserting spacers through the first slit prior to an insertion of the repair assembly

in order to separate the metallized fabric and the underlying layer.
16.  The method of claim 11 wherein the metallized fabric is coated with aluminum.
17. The method of claim 11 wherein the underlying layer is ceramic.

18.  The method of claim 11 wherein the support material of the repair assembly is a

woven fiberglass.

19.  The method of claim 11 wherein the adhesive of the repair assembly is a room

temperature vulcanized silicone rubber.

20. A kit for repairing an insulation blanket in which an outer layer of the blanket
has become disbonded from an underlying layer of the blanket, the kit comprising:
a fabric support;
a guide attachable to an end of the fabric support and configured for inserting
the fabric support between the outer layer and the underlying layer; and



20. A kit for repairing an insulation blanket in which an outer |ayer of
the bl anket has becone di sbonded from an underlying | ayer of the blanket,
the kit conprising: a fabric support; a guide attachable to an end of the
fabric support and configured for inserting the fabric support between the
outer- layer and the underlying layer; and 13 an adhesive configured to be
i‘npregnated into the fabric support. 33 The kit of claim 20 wherein the
fabric support has a width of approximately 1.0 inch and a length that is
approximate to a length of a di sbonded portion of the outer |layer. 22. The
kit of claim20 wherein the fabric support is selected froma group

consi sting of giremibesivel dopfigyiraiste be mmslegnated intwthe 2Bric Tppokti t of cl ai m 20
wherein the adhesive is silicone rubber. 24. The kit of claim20 wherein a
priner is applied to a disbonded portion of the outer layer and a

di sbonded port i Diee i6f oftdivém D0ceHetej the fAbeiy Qippbrt hwa ww mf)iukﬁm&m of abric
support. 25. E#ﬁ Hlt of. clJaim 24 wherein the si | ane adhesi on
pronot er . 2 lgneth et is) approxisgte, jq st length Pﬁ%db‘l}?’!i’éd |P§m§é|‘?§él@“e‘éjit?fr om a
group conslééing of a wire and a drag line. 27. The kit of claim 20
further conprising at |east one rod which is installable between the outer
| ayer and the underlying layer to hold the |layers apart for insertion of

the fabricasupppsd kit2d: cldife 266 i vhheRfin GheE}id Qu ?cr &' idcg HORUA dupn bl anket

is part of a conponent of a gas turbine en
consisting of glass, fiberglass, and ceramic,

23.  Thekit of claim 20 wherein the adhesive is silicone rubber.

24.  The kit of claim 20 wherein a primer is applied to a disbonded portion of the
outer layer and a disbonded portion of the underlying layer prior to inserting the fabric
support.

25.  The kit of claim 24 wherein the primer is a silane adhesion promoter.

26.  The kit of claim 20 wherein the guide is selected from a group consisting of a

wire and a drag line.

27.  The kit of claim 20 further comprising at least one rod which is installable
between the outer layer and the underlying layer to hold the layers apart for insertion of
the fabric support.

28,  The kit of claim 20 wherein the insulation blanket is part of a component of a

gas turbine engine.



