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‘becone di sbonded | f

1 REBONDI NG A METALLI ZED FABRI C TO AN UNDERLYI NG
LAYER BACKGROUND OF THE | NVENTI ON The present
invention relates to a nmethod of rebonding two |ayers
of fabric. 5 Mre particularly, the invention rel ates
to a method of repairing an insulation blanket in
which a netallized fabric | ayer has becone di sbhonded
froman underlying fabric layer. Insulation blankets
are comonly used in varioud parts of a gas turbine
engine for thermal protection. The insulation bl anket
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during opgrtion of Yo &98iehat air may f1ow t hrough.)
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epqugh tah e fahHC Lavshmeay be reattachrdodirectly; to the yiedying, laygsi wshe o

kil Gerfa@ ftdchigued suElh&.aj?El?ﬁb lh AfhidsiveAtd fiteCdetadllardddfd curing
rom
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the rqppir prea. SHRRYS ipsomeqases 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 undei:lying layer. (This limitation
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 metallized fabric layer has become disbonded

from the underlying ceramic fabric.

BRIEF SUMMARY QF 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
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The present invention is a nethod and system for
repairing an insulation blanket having a netallized
fabric that has becone di sbonded from an underlying

| ayer of the insulation blanket. The nethod incl udes
cutting at least a first slit in the netallized 2
fabric near a di shonded porti on of the fabpri c,
inserting a repair material through the fast slit
such that the repair material is between the di sbonded
portion of the fabric and the underlying |ayer, and
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t lm’pbir Rratedialg iThe rephifn fhteikil ﬂglvars h ened bnd nfetérbd ﬁxﬂdhnt &pddhesive to
i ner nent s, .S Qorted by struts on an internediate
c§§%m{5‘?le‘? ﬁ’é #H FIG 2 is an enlarged view of
first and second liner segnents of FIG 1, including
insul ation blankets that are attached to an inner

surface of thePRIHAHESESHANOY Thi BRAWINGS,

per SPeEfG. ¥ &s a/p@ e@ive aiawlom B @4s t&Bint 8fpneOinclullify b ipfusdlity of fan
IlneL segnment o , I'ncluding the insulation
CHh RIS scemepts m;pppgedgy Sirygen andriermediate case ahithe poginepor t i on

of theprbaszt lsl w&nargagwewtofaﬁ}& and Ssetdnd Ulndt k@&emsadirqua 1,
of FIG I'S a cross-sectional view of

pdictuding "Eﬁﬂafl?fbblﬁlﬂfé‘ﬁ figt 30 #Haged A Supiaes of e lingn segaents.
6 8 1| Frest isd ﬁers,seauwusw efapicrRfase drefe ﬂ':ﬁmﬂérfsb?ﬂen@of FIG.

di sbonded out'er er of an insulation blank

92 '§°15d1§$8‘§$n5§19%% ¢t. vi ew of the insulation bl anket
in Fl GraB.a isNE LideiisB@iond QiP bt 2 Pakios RANRS frsPRhefaE CFg}anWQnd
|l ayers of the insulation blanket. DETAILED DE PTI ON
Fimsulation; Wanketpf Fipdet i ve view of a high bypass gas

turbi "R ?% mo§§&%m ¥iew O a n%drm'ome ﬂgumﬁunqﬁam@t'uﬁm 4,

case an exit 1|1 ner seg , struts
press uFI&S 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
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
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
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25 conpressor (HPQ 18, high pressure turbine 20, and

| ow pressure turbine 22. Struts 16 are configured with
flanges to nmount |iner segnents 14 to each cavity
between struts 16 of internedi ate case 12. Inner |iner
segnments 14, including first segnment 14a and second
segnent 14b, are configured to fit betweén each of
nine struts 16. Liner segients 14 are designed to
follow a contour of each strut 16 to establish an 3

i nner diameter flow path surface of a bypass air

stream Liner se nts may, al so i.nclude conduits
et St 451 RS s e i Sete AP SRR oo dr

tilokudb yinits thiat allost blesdnair t5/bG.extacted fivth BPCar808ahY b

first and second |iner segnents 14a and 14b of FIG

al so shown in FIG 2, insulation blankets 24a
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halfnzb nents 14a and 14b. Insul ati on bl ankets 24a
2

°a'@slpd"‘ﬁ‘éd2 drsuigtios tenkets Arornd) J4bente senfigurad &
Yachrom mh&fbuifﬁmb? ifidr W gBifends 420G 14ﬁf ‘Pdéﬂﬂu&m:uﬁéts 20ha

also to prOV|de fire contai nnent fire were
g8 avedegigned o oetect japer fipes @pam%nmbﬂrm rbahstem@mam nzmtsi

RRMinE APE 38, hn@ hlsé %Sérwldeaﬁré BéAndl Iffwﬁ?e e %@Mz@d

assenbl y 10. Additional insulation blankets not
i3 WU@HOQ blapketss 244 4nd 24) may rcamtrip @r resist & enread gfo@netm @n@#e

|a§s@ﬁfalysl@ gﬁﬁcﬂhocmf Mﬁloﬂ gfanléggn Sshb\gn i #G, Zhrel si}@iailg aftached

simlar to first an secon egnents 1l4a
9 geaen asiéxgn@h limer mmaty (alse nﬁ@mmnfﬂ@m) that dre similar to first and

i )

- &l@? ‘ﬁ) t ur bi ne engl ne conponents,
I nc U%
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&ont I gure protect under | yi ng
| ay er lnsuldtion blanketsc24h atd 24b. mdsianadnde lap outer layer of metallized fabric

configured to be attached to and protect underlying layers of ceramic fabric. However,

(=m]

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 either repair or replace a damaged insulation blanket on liner

segments 14.

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



10

15

20

25

during operation of engine assenbly 10, tenperature
and pressure variations may cause the netallized
fabric to detach or disboud from an underlying ceramc
fabric. As such, it may be necessary to either repair
or replace a damaged insul ati on bl anket on |i ner
segments 14. 253FI G 3 IS perspective :vi ew of an

i nner surface of liner segnent 1l14a of FIG 2,

i ncludi ng insul ation bl anket 24a having outer |ayer
26, and backing 28. Quter layer 26 of insulation

an.ke 24 of,.a netallized fabric; rmre
RSB aci P 2870 P B iRl b of BlpTkecd pginund &
periaigtegbfiBSr Bgmar 14N C, |n mhlch i ndi vi dual fibers have
been @ga ed with a, ngt eiéuch,as al um num As shown
in FIFE 18 fcronssagjionsl view pfsa porfien af liner segmenty g oftFlgn3
abamg%maa@bbma 204 S4LILE Pt depBR 44 €L et on of

anket 24a around a perinmeter of |iner segnment 14a.

FI G FiGiis 3 cposrsegtionalotigwoofam eplpigod perticn qf dnsulation bianket 24e
Srepiceat whith i8dudel Guted layénh?fw cEﬂnﬂcn%YéraﬁtO' %ul%tﬁp KLl

attached to liner segnent 57s
wrayus layer 34, g glass eqyen 6 arASeﬁ@tedr glxye, p@xtqrulmr @b may be a

fngtﬁlﬂkéat falHe, Q&cﬂ nkeh aﬁlﬂﬁnze@ fratirk Gé.nd 4s béMaE Jl%!géa Seramic
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lgyee Wby eéhxarm@r |of yrdlesige) sughh ek, @pascg ligeitedr to3 glicang rubber.
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2 R ey SR ool b 30t (kb e ek 8 ey b
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mmbmlatlon bl anket 24a, and | ayers 30-34 may be

R i
layen80. 'Elmgmmtt uiyzéanqnselutgs tam n&diodeﬁ:rw@anmg) imswdation biinkdt Cdaye
g BB R SRR R M 2l © 2°

In some cases, only a small portion of metallized fabric 26 may become
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.

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 to 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
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| ayer 30. The present invention relates to a nethod
for repairing insulation blanket 24a, as an
alternative to replacing insulation blanket 24a, which
may be costly. In sonme cases, only a small portion of
nmetallized fabric 26 may becone 20 di sbonded from
underlying ceram c |ayer 39 and the disbonded portion
of fabric 26 may be re-bohded to ceramic | ayer 30

t hrough conventi onal techni ques, For exanple, an
adhesive nay be applied to the inner surface of the
dis@g d fabric %gqmigen cured to reattach fabric 26
fige W“dg}?éi’“‘ e pled underlyingdpyer 3@ iscdesignadeuch that
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material s |n and ar oun oundi ng
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t f
GFRLEFS i IATELY . 10V ke 0 e 20 LN o
mpfollizesbibrin6imay\ba ire bontésdgo bmistlyieg layen 301 anket is part of

a ga qurgé F&%%%P %bgg 26 %Q x]ﬁes5 dis oE&eﬂcé‘q'EF Pag %\{\IFIEIQ)’ not be

neta Ize under
ttesblg rte deattacth fabhiat26 addestrilt teaninnbﬁlmn itlee tmﬂ ﬂbw&ﬁlghtea of

ORGP BOSIag08 5 TR 80 R e
hﬁm?hhﬁdtsﬁmd zh}hésn{eraﬁﬁﬁd tcetfnlellﬂgbr Zur?gﬁﬂldga%ngsd fa?iu;] 26.

opor M6 skt ey o e tavihon Spaiade b e
sugmbntqm twlrhzr:’:rte mggnel dreaes nlellize CfaB R, 26&)@4(5)(?[6152 ldlfsg@ﬂbfgﬂ ‘}é?;heeg
B nierBige it re lie & g pRpebi &F BURTaRan GPr 26 oF e
aétﬁnﬁedszrea mﬁaﬂim& &brit af)r Aﬁan%@pdmeyelﬂ%f tR-derattibd dreb,(a small

nder|yin 30. If a, e are bric.26
ot temhabares i yihybaedsrs vaay 1 of prgeinatcly 10

foezas ilRh&; &fw m&lt a1 B2 fraphive a&ﬁdmrwlz ot aﬂpkoxvirﬁmy 0.28 % 0y
the total allowable area of 10 attachnment betwee

r Nex to kggeppenibit A% aetmall; yppereslit Ad may rbe; fopmed \tf!ach is
51%5& Rfith @ lafgP i1dved r§1nt4s &far I8 eR&ent Y2 ABRhé@Hint Gt Ben

Ienrltr)]o%[mesnltjsr gn?:lleang large! s?ltscx)l?ay %Qenfm%e arc}o(s:s az tgb and a bottom of insulation
blanket 24a 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
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
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FIG 6 illustrates one*'erbodi mént of repairing

i nsul ation bl anket 24a of |liner segnent 14a when a

| arge area of netallized fabric 26 becones di sbonded
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, small lower slit 42 is
fornmed. Large upper slit 40 may have a width W of
approximately 1.0 to 2.0 inches; small |ower slit 42

may have a wi dth W2 of approxi rmtely 0.25 to 0.5
ibpromes detaghsd: frony coramig by er3Pithuss the tepaifgreameynenly basppreventage

%ké{oﬁgﬁ%%ﬁ&?ﬁlm ich is aligned with a |arge

| ower b near snm lower slit 42. As shown in
FI G &fterifornthig lengbupﬁemlinﬂ& mbsnull fovanglit Har@mcmldiﬁtlsicrz&ynd
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th ottom of atlo blan
Sl Sl JR5ce. Rt APy 0 Shown BFG. 78
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in ch, metallize abri, c as essentia .
b OB RBIRAEBPY ShECamAREY P AmeE eyt Soried with
fbbﬂtmxé a&glﬁ@t Bﬁiﬁbév”@upﬁorﬂ lﬁﬁbtllaﬁ: 1h&ﬁﬂebiﬁﬂtié{(3<lsft ligdad toaﬁg'émw,
side to si ation anke 4a).. i nside a
é’{?Fﬁg e oher sl %gmnwwfq%a%n élm%se }‘B‘T‘g lesislothe
%ﬁ‘ayrm)asdae THe behd nra&nbm ﬁ&eﬁhés@e G&ulANTNG: ib applitd to3fe suPfort
a repair area in FIG includes essentially all

ch,
é‘?a‘qfﬁbfelf%ﬂﬂlt%fﬁ bmdawwéfhezn@ommpal tq fabpig P¢jand ¢egamic layer 30.

RS04 'ﬂﬂ‘éta%hes% s@%‘f hﬁﬁ inéfde Ay AU GeRBRR to AlitieYe R ROGphAD
of fabric becones detached fromceram c | ayer

wteqahggtalllzﬁbfabw&zp.ndgprgxgwﬁgyr}pm y be a percentage of

a tot
| ar geg%l ‘ﬂ%?@og |1$h %ag*éﬂ ovver S | t 4%@{%2?%%2%
ftmmlcremem of umdlemrghlwgct@éa» ahlfecnative)y thegopnestyndtesial may

APANEE e A G R0 R 1 Yo Y YO s

h&ant isg roqmstsmmmm Volcamized (RPV)ailiconerabbee t he s oI vent

f I
1Pl ARG appiRio medul BRId: R 3REARGY il 9% BN
neknl26iand 60 fon ﬂ»nmdxngzﬁtlamphlmsembiydm dyaiitaldé 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
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
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Repair assenbly 50 is conprised of a carrier or
support material saturated with a bonding material.
Sui t abl e support materials include, but are not
limted to, ceramc, 10 fiberglass, and other gl ass
fabrics and non-wovens. In enbodi nents, a fibergl ass
cloth may be used. The bondlng nater|aI,Ls an adhesi ve
seal ant that is applied to Tt he support material to
facilitate bonding of the support material to fabric
26 and ceram c layer 30. Thus, the adhesive seal ant
may i nclude any material designed to adhere to the
adhisgivr sealantpasedesaibed shevel To zié vith atierinsertidf of aepdir asseably 50,

EUTONIE JUT N AEOOTE N
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to, SiriontReinscatingdeRay asemhlyS8y st eng idn @t@d@é@éﬁ‘%{d@ igsprted
SR NdrgRipperslit 30 b PEES ot @u@t@g s A% 8R 4b W@B&Jn@ Bhd 52b

however, a uniformthickness of the priner not be

Py ther bejattagiied thenerped ofrappinstsipadp NF’édﬁl’ﬁ"cﬁné &ais mélépd in order

HELPRAR 53 @uﬁmug&n{ah msw Bt 4 ma@cate%eﬁm' s%f)% be%@:hﬁ@ﬁl
swabbi n4%2@d imlarly, primer ied tot

nysp slitt rerEe MPREr S'é}f"or e%@mr a%sgrséwépys Q@n tmmled) rAgar
t he pr r'Sa

gésw#de%gll ?ﬁgosfgéem @ Hex‘ﬁﬁ&e» g% be dr| e%’dz@‘x& @mvlﬁ%ws

pssprably SQMEhbpwh@@adﬁbuqugltsmab@wem& ed between a

| ayort185 PrRakd b8 \8) o Bhitsh BEicR Bl 30 3 aeE bR
slitaft0 addoAReso smboth outany Repbles orairdebliksy Iﬁ@lanm: blanletsZ@ may
é“%’ ?xﬁ@eﬁ(}gé%r foaﬂ dar@nexZeSf»% 1% Xr?d @ ?Al(‘?%ﬁuﬁaz% down to

esc ove Insertion o
asdedyiog yerdfic laygtﬂOd &n :Sﬁnairstgp, imeulamoe tilankeh 24annbgrtie3cuneg

2oL\ 8846 PP 5 SIS R0 5o e
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.

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
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As shown in FIG 7, repairfaésenbfy 50 may be cut into
a strip having a wwdth 5 WB of approximately 1.0 inch
and a length L3 that is approximate to a length of the
di sbonded portion of fabric 26 between slits 40 and
42. The strip may be cut either before or after the
adhesi ve sealant is applieg to the suppart material.
Prior to inserting repair assenbly 50, first end 52a
of guide 52 may be inserted through |arge upper slit
40 and then out through small |lower slit 42. Second
end 52b 10 naz then be attached to one end of repair
gilkabje tsnass thasugh slitidP.s Bpasersi6%and 62 may includeirodnoresimidar devices,

I
g 05 8¢ o BRI bl 5 gy
emcmmada@rcnqu@pasylf wanons) lengRap aSpaceass&Qelmb 6 nfa b Sorbe from

uly B Rhiaa e RE AN Vi 5 Dt E0IFE (et RIS

wpchQMﬂwahed back through small lower slit 42. 15
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and 42, a rigid device ma preferred. I'n contrast,
performed inhp erartety jof sequpncre The mgﬂ mmtwnmywb dimited do joply
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i's not .as di icult to evi ce out
miathod, gy alsp |w1thmrzthe s®p¢-pfizhe Bre@nbwsenaw aEnmexmmialas described
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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
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 commmonly be attached between a nacelle
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8 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 nay be nade of
varying lengths to acconmopdate repair areas of -
various | engths. Spacers 60 and 62 may be formed from
any suitable non-stick naterlal i ncludi-ng, but not
limted to PTFE (TeflonTW@ 9and other 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

rid ansangimt eemponbtn dhese inshlatimdlagkets m@Ohaae d siiilat configuration

PERPIANERTRARL e B UkGRS BT T aHel i it

Ebrig becampeedetashddtfrofth caramic lager ampixequitegrepaipr i mer to 10
sur f ages of. fabrlc 26 an o prevent. f.abrics 26.
o a5 SinltRE hetn Mol B8 ipnl o Eisplidh wpt Bpfltion
sg@meﬂdmg%mfm exmemnl ¢ligndd elbmﬂsectiscloa@deﬁesenz Ereaﬁdtcﬁ& inkpReel &
an Ci tate i nse n of repair asse
g@“ﬁ’@t D e %?ﬁé}aées “%%‘e Hl ‘f F‘%’alyteﬁ‘agbtﬂrfe
$EcSER® invéntioh € AltBdigh the PRIsEHD Bivétdba had %denaiememuh Reerence to

performed in a varjety, of sequences The present
prelearel |°5'ﬁ°41§‘e%tw°ldfefﬁ %élad fnothe e Wil negogyize that changesipay be
fAB@infornlank Ata? WitRSut ating REH (he BRMeand Mdpe BMEE invention,
variations in the repair nmethod are also within the
scope of the present invention. For exanple, as
described above in FIG 7, guide 52 is insetted

t hrough | arge upper slit 40 and then out through

small lower slit 42, at which point repair assenbly 50
is then attached to end 52b of guide 52, However, it
is recogni zed that guide 52 may instead be inserted
through 20 small |ower slit 42 and out through | arge
upper slit 40, prior to attachnment of repair mnaterial
50. Alternatively, repair material 50 may be attached
to end 52b of guide 52 prior to insertion of guide 52
t hrough | arge upper slit 40. The present invention
relates to a repair nethod for re-bonding a | oose
fabric layer to an underlying fabric |ayer. Al though
the repair nethod has been described 25 above in
reference to an insulation blanket on a fan exit |iner
segnent, it is recognized




that the repair nmethod could be used in various other
applications in which a fabric |ayer becones detached
froman underlying |ayer. Mre specifically, the
repair nethod nmay be used in other conponents of a
gas turbine engi ne which include an insul ation

bl anket. For exanple, insull@tion bl ankets may comonly
be attached between a nacelle 9 and an engi ne
conponent. These insul ation bl ankets may have a

CL ] ar configuration of a netallized fabric |ayer

| ors PRSI llg R Gn RARE dllintldce bk of 4 metalized
fabriiathetis distlonded diiorrean wrelpdying labe theanﬂhmrb&cmmﬁsmd her ei n

is for t e of de pti ot mtation. .. 5

Spétt Rivec e P PIRG melanren SineRnetias ithopdsd Bortie o 6
hergithgarsecdtslit 91 tisz@mlemlﬁz@@ Ftedt a?hgopplobl'fg drld theidbonded
nerely as bases for teaching one skilled in the art to

varlousbvwenﬁﬂ@ymnheepr%®éhQﬁmhﬂént|on Al t hough the

prese i nventio SC th reference .to
P PSR R AT BroRgE MedFa Sl P fathing deShr RaGripo o
r ecognigdide bh@puliha g @sideRy thsughBeiBrst $itfafd Mtaﬁﬁtugleﬂ@ I

W t hout departing fromthe spirit and scope of t

i nvent sesand sl speh thay the malrmatwahﬁtqueeﬁher@mndedq@raw of
| t f
o al | Vsl SRR whdiBhing BEIHIES 0 60 ooran

unddhéntgtfe Hidyaided fabeic ard hedindatydid Biérdo theutpdirngatarial.

first slit in the netallized fabric near a di sbonded
portion of the fabric; cutting a second slit in the

2. mstﬂlelrf.lé o%i (gf%l% \@Berélﬂ t lsélf(t ﬁasef'ﬁ cf?% %?r(%'u??@@qe@to

portion the r|c relative t

2.0 inchey anid nige acommht hanawelth af approxangblytis tbi0rSsinclsdsi t by
attaching the repair material to a guide and pulling
the guide in through the first slit and out through

3. UherhSRaRAFL RIdil SWaGehhRd repiEma R i ﬁH@rtgParsé al is
bet ween t he di sbonded portion of the fabric and the

underlying | ayer; and
4, 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.

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

inserting the repair material through the first slit.

6. The method of claim 5 wherein adhering the disbonded fabric and the underlying
layer to the repair material further includes curing the adhesive in the repair material after

the repair material is inserted between the disbonded fabric and the underlying layer.

7. The method of claim 1 wherein the metallized fabric is a glass or ceramic fabric

coated with aluminum.
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adhering the disbonded fabric and the underlying | ayer
to the repair material. 2. The nmethod of claiml
wherein the first slit has a width of approxi mately
1.0 to 2.0 inches and the second slit has a wdth of
approximately 0.25 to 0.5 inches. 3. The nethod of
claim1l wherein the repair Ifaterial is fiberglass. 4.
The nmethod of claim1 wherein the repair material has

a wdth of anrOX|nateI 1.0 inch and a length that
8. i s Bppnethpdrat daitpl hershythe inselatioreblanleh srr@atiswed td kaatieghed

“’%ﬂﬁm%@§@3ﬁ833§?aégﬁlﬁgthOd of claim 1 wherein adhering

and the underlying layer to the
repair naterial i ncl udes applying an adhesive to the
rep rial, prior to inserting the repair
ﬁlq Rt 9 Potig! t AETOET $RPTSING . 6. The nethod of

cl afngéxﬁn%\‘gﬁrc%ayer 5& ﬁgst Llngn@f BRANH&H qmﬂhecﬁgg%ﬁ&%al in

underlyi o the repair materi a

i ncl udes onder togepdrate HohregtaNieed fabtihandrtbpanderlyatgdayeal
after the repair material is inserted between the
di sbonded fabric and the underlying |ayer. 7. The

10.met AggkiRdd & r@fyeﬁ‘ﬂlﬂ% m%ﬁlﬁbtfbntm'ﬁlk@ﬁhﬁl 1hél§@é§ fp%pt'fdncof'asméalhzed
gl ass or ceranmc tabric coated with alumnum 11

fabTﬁh élan@tdhmndﬁd feorajapundarkyargdiyert themethod camposing| anket

ai et #HREPHaRe 8 S a0 theat G e LFRES Sy T regin

conpri si where tHSAELINPE BPAECRIsDetdHiOdiShbndBE frbmrthé usdetlling
prior to an insertion of the repair material in order

to separla¥®; the netalllzed fabric and the underlying

| ay?xfe?argq% il aes e% on'd @%&éta@ﬁffaﬁﬁ@%?%ﬁ’rﬂ bl anket

t ha es a por I-on 0 ric that

is plnaﬁhﬁigd&fbnfegpmmmg portid@rdf yiengdbdwyigg layehfer rephinod
conprising: cutt B% a first slit and a second slit in
t helS&HiBg f repal apsspolxthegush sherfirstivit ghezein digirenpir agprambly
the netalj,g btk halbB8] HRGATBh AR apRded i hffort
under | ying §g§ P prgparlng t he %fsb@ gedlr%gggn&%
t he net ahhteadd fabric for repair;

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.

11.  The method of claim 10 wherein preparing the metallized fabric and the
underlying layer for repair includes applying a primer to the metallized fabric and the

underlying layer.
12.  The method of claim 11 wherein the primer is a silane adhesion promoter.
13.  The method of claim 10 wherein inserting a repair assembly through the first slit

is performed by a guide that is attached to an end of the repair assembly, and the guide is
inserted through the first slit in the metallized fabric and out through the second slit.



preparing a corresponding 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 repair assenbly between
the nmetallized fabric and tlRe underlying |ayer; and
curing the adhesive to adhere the support nmaterial to
the netallized fabric layer and the underlying |ayer.
11. The nmethod of claim 10 wherein preparing the
net ' ! derlying |layer for repair
14inéﬁﬁag§ﬁ§%%ﬁ§%h§“2Q%P%E§Pm#%gghe metal | i zed fabric
andinsdreng spackes thyouph thafiet slit pRor ha inettihadf dfe repar assdriibly

wherein the prinmer is a silan dhesion promoter. 13.
The et HBATF (1earaleTbd RGN Er P g it ghderbapsfeyer
assenbly through the first slit is perforned by a
guide that is attached to an end of the repair
15.as sEirahgthodaiclaiel Guheteinitke metaliged Batirit kriodiglutthecdatedsyith
I slit in the netallized fabric and out through the
AUREYBhd slit. 12 14. The nethod of claim 10 further
conprising: inserting spacers through the first slit
prior to an insertion of the repair assenbly in order
16.t o Eegpaetho@ot daimykt wherpindle dngsrlying dayvdr siserammeler | yi ng
| ayer. 15. The nmethod of claim 10 wherein the
nmetallized fabric is individually coated wth
17.al unhgvdethod 6f cldifre1 (@héreid thd supbérit MatkBialbahetepair B&embly is a
underlying layer is ceramc. 17. The nethod of claim
woyen fifteeglessn the support material of the repair assenbly
is a woven fiberglass. 18. The nmethod of claim 10
wherei n the adhesive of the repair assenbly is a room
18.t enPler rattho ofitlhiani) whetewithe aihagve ofitherepair assembly is a room

temperature vulcanized silicone rubber.



