PA-O35. OOOIO2B-IS(OH-7489) NON- | NVASI VE THERVAL MANAGEMENT
PROCESSES FOR RESTORATI NG METALLI C DETAI LS BONDED TO SUBSTRATES
FI ELD OF THE | NVENTI ON [ 0001) The invention relates to
restoration of nmetallic details bonded to a substrate, nore
parti cul arNGY - INVARDIVE iESiNAL MAGRTENR N2RfeePEEDroeRsses t hat

G mons! avan 1% SRS e G PR S BRTERD S R ETRETRaC

BACKGROUND OF THE | NVENTI ON [ 0002] Adhesi ve bondi ng has been
| ong enpl oyed as a neans of joining netallic details to
substrates such as nmefaELPcOF FEEamYENESOY or conposite

when th tall d - .
POARE  Sne P RehBe ol sa 1k ey Ehasery Shakistont Bythinde detaids
Beiesd vieo bonghit o sapar aterd hesdetailafIem tdhenosubstsial €

restoring or repIaC|ng the nmetallic detail, and re- bonding the
e 1and 1 trmamdr@emm@t@m@ess@mhmterbl@ﬂ et 4 153 qwaah%l 1B of

t he S pr cess i S et |ncurrin t he
ety Feaad 5 Pl at S i e AR o e P R s 8
WELLE SHCIn asorddsdangeriod gaesmetdte 20 of the fillet 14, and/or
a di sbond or separation 16 at the bondnent 18 of the fillet 14

and netallic detail 12. Furthernore, the netallic detail 12
often requires tooling to be correctly re-installed in the

proper |ocation andzofk@b@it ik Ofi NArskpsidat e 10. [ 0003]
Therefore, there exists a need for a process that allows

h@d@2] i éd@eﬁawbsb@dueggv@by berdedong engéolygidngss ebsrraresft o
S5ioLpIRAeREL LY fobal edo v hout, dearagips, Lhe TunpLion of he
ceramic, wood or composite surfaces. When the metallic detail
wears during use, dimensional restoration is typically achieved
by breaking the adhesive bond to separate the detail from the
substrate, restoring or replacing the metallic detail, and re-
bonding the detail to the substrate. BAs illustrated in FIGS. 1A
and 1B of the prior art, this process is prone to incurxing
damage to the substrate 10 during metallic detail 12 removal.
Damage may occur such as a change of geometry 20 of the fillet
14, and/or a disbond or separation 16 at the bondment 18 of the
fillet 14 and metallic detail 12. Furthermore, the metallic
detail 12 often requires tooling to be correctly re-installed in

the proper location and orientation on the substrate 10.

[0003] Therefore, there exists a need for a process that allows
metallic details adhesively bonded to underlying substrates to
be dimensionally repaired, without degrading the function of the
adhesive bond, and without damaging the substrate with the heat

generated during the metallic detail restoration process.



srenes at @glo tyé nes the_mpdpl | ic detail restoration process. 1
PA- 085. 0001028- US( 05- 749) SUMVARY OF THE | NVENTI ON [ 0004] In

one aspect of the present invention, a thermal rmanagenent
process for enabling the restoration of a netallic detail in
the presence of at | easMaGYeOFoMEENGNveraToal broadl y conprises
Eéggarlng at | east one damaged area on a netallic  detai

i g &Peléé?@c5n€ftﬁ@@n&FeﬁﬁﬁégéﬁﬁﬁPtéSWpoﬁeﬁte&ﬁ@ﬁ a
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mat € e metal T1c” det ai ol ne RS k| i ng
dewsilt he Shéfpxesamea @ahdat hkedondbmeg M®m®1m@1m@téhlalnhskadgy
agent; and dlnen5|onalli restoring the netallic detail dlsposed
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hermel 2ty soubi 68 woul dadeasade: hosnbondlng, é‘ﬂéﬁé'é%na%%gfnb pgon

trate, r ndnment 1 nterface therebetween
& elabid e m@tetisl anda aslvaid agesrod pheximyveat tonchai bbndeng
parent fromthe descriptjon and draw ngs, and fromthe
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detall renova 0007] FIG 19 I1s a representation of an articCle
afetbhe @mdod1mam$1eh@hlmgrdam®gengncnerm@tablihedeuhslréieposed

during det ai renmoval ; £0008 FIG 2 is a representation of an
ARt FRF 2 RETeMBI § £ or PERESSFH'P npPERRHE F G t Hav @k ehpPar

PEASESSESrOf wh e PLESEATt Qb HVEAL | ORe bonding material, the

substrate, or the bondment interface therebetween.

[0005] Other features, objects, and advantages of the invention
will be apparent from the description and drawings, and from the

claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006] FIG. 1A is a representation of an article of the prior

art before undergoing detail removal;

[0007] FIG. 1B is a representation of an article of the prior
art showing damage incurred to the substrate during detail

removal;

[0008] FIG. 2 is a representation of an article assembly for use
in implementing the exemplary processes of the present

invention;



ﬂafwg§8@@@péj@2@sL&ﬁﬂﬁqgﬂg) [0009] FIG 3 is a representation

of an article to be repaired wusing the exenplary processes of
the present invention; [0010] FIG 4 is a flowhart representing
an exenplary process of the present invention; [0011]] FIG 5 is
BO0epY eFaid.atli A of richpereartitalce cof offl Gn arheiclg trepps nregaired
according to the exenplary process of the present |nvention;
ARG 00112] SXPER L BTY SPECFPF e et at FBrPOFSHMC at R EFREL 8 enbodi ment
of the article of FIG 3 illustrating an additional surface
available on the article with an internal aperture such as a
bolt or rivet hole.f&0013] Li ke reference nunbers and
6@81ghatfiléns 4 At IFe NaMichast depwierstilngi éax eXembd aglve RRCESS

TAL LED_DESCRI PTI ON. 14] Referring to FIGS. 2 and 3, an
%Et?%?epﬁﬁsggﬁ;%?g%%L%SQSubstrate 32 and a netallic detail 36

attached thereto via a bonding material 34. Bonding material 34
is required in order to attach certain netallic details 36 to

yi sybstrates 32 c ased aof conposi.te materjal s .and/.or
POREhLT % Horh = HeRA oA GIa ctuct SOCAPI R Hagiids: dmba?
+88al HKE. acd¥PhERY! Yo tRESExERbBLIY CpaStats SoB6L haverasamki num
service use tenperature of no nore than about 300F. This
raxeénupeuseandenper at ure nakes the use of common adhesives, such

as urethanes, epoxies and silicones, a feasible alternative to
welding. As a result, many netallic details 36 are bonded to 3

[0012] FIG. 6 is a representation of an alternate embodiment of
the article of FIG. 3 illustrating an additional surface
available on the article with an internal aperture such as a

bolt or rivet hole.

[0013} Like reference numbers and designations in the various

drawings indicate like elements.

DETAILED DESCRIPTION
[0014) Referring to FIGS. 2 and 3, an article 30 comprises a
substrate 32 and a metallic detail 36 attached thereto via a
bonding material 34. Bonding material 34 is required in order
to attach certain metallic details 36 to underlying substrates
32 composed of composite materials and/or low melting point
metal alloys such as aluminum, magnesium, and the like.
Typically, these metallic details 36 have a maximum service use
temperature of no more than about 300°F. This maximum use
temperature makes the use of common adhesives, such as
urethanes, epoxies and silicones, a feasible alternative to

welding. As a result, many metallic details 36 are bonded to
3



- 085, 0001028-WS(OS5-749) the substrate 32 rather than being
joined thereto by welding. For exanple, substrate 32 nay be

bonded to an exterior portion of the fillet 38 with a bondi ng
material 34 at a bondnent 40, the bonding interface, and a
mmea$mbstﬂetai323ﬁamhgra¢3@nbbeingnﬁeﬂn¢® aneraterbprwpbdingn of
t he flllei th the bondin nmat er i 34 at the bondnent . 40.
URBreHRTAL S 1 OB TS0 2 S8 SPReDHOTRats FnceHaTRGSH Hrbht i)
8t enpepailedrea dévnlhenofamgetateataresandtop dehahtnelao,
netallic detail 36 may be repaired and/or dinensionally
tlestlocedingi hgtanf axenphadya mGEahhicndﬂa@ehehﬁ papcassoabe

descri bed herein, which avoids hyslcall separate
PR 5P| PR HRESF1OBEPPFBHYE hR %B%s§+ﬁ% 5 YBEES ?5??FH§

ﬁMé%? F5& 4 @hé'QMH@ﬂéﬁtrQ@resﬁﬂéh”He@a19§838é£a§%e§@|ary

erna managenent process of the present invention for
sestoaiagi an béaﬂEt@hél@aMegedlarb@ndedofoaarepmbstaHEe £4, the

| | ust d. Th I t
CORBFFE ot 47 LUE= oA LPF iR B bpBF AP bPL L epde 50 ndbaneti o1
Péﬁ§9§é8n§hd?8§t9£ﬁéhgﬂo§£§P§ @Qst&@e&nQM@néoaHnéxé& 18k nary

skill 1n the art, the damaged area 42 nay be prepared prior to
tbermalngaaagemant pnd¢658featdeecoibe@eheeeahl|ﬂh1detavblas the

Typi.cal | the e aration work ye firs enovj at
PEBATES Korereal by ore i hagohe afere bt or dEret L nap aFFPE hifa

GrESescEl & 3) at step 52 of FIG 4. The renoval process nmay
be acconplished using any suitable machining process known to

one of ordinary skill in the art. Next, a first masking agent
known to one of ordinary skill in the art my be applied to the

%M.gi el%%(fe%trﬁltgeﬁlloﬁﬂ t%f PG 4A:' a'veﬁigmf&guart representing a

general exemplary thermal management process of the present
invention for restoration of metallic details bonded to a
substrate is illustrated. The exemplary thermal management
processes may comprise a set of surface preparation steps 50 and
a set of dimensional restoration steps 60. As known to one of
ordinary skill in the art, the damaged area 42 may be prepared
prior to restoring a detail and/or feature of the metallic
detail 36. Typically, the preparation work may involve first
removing at least a portion of the damaged area 42 of the
metallic detail 36 (See FIG. 3) at step 52 of FIG. 4. The
removal process may be accomplished using any suitable machining
process known to one of ordinary skill in the art. Next, a
first masking agent known to one of ordinary skill in the art
may be applied to the article 30 at step 54 of FIG. 4. Masking
may be applied to at least the exposed proximate surface area 39
of the bonding material 34 and the substrate 32. The first
masking process may be accomplished using any suitable masking

process known to one of ordinary skill in the art. Once the
4



pRYobe . appl bed_to(at-veast the exposed proximate surface area 39
of the bondi ng naterlal 34 and the substrate 32. The first

maski ng process may be acconplished using any suitabl e nasking
process known to one of ordinary skill in the art. Once the 4
808564 0061028 UB§ 08xr 74D) 34 expdsedr baodi agesas 2r pabxBdaaadce the
surface area 39 _proximate to the bonding naterial 34 are

heRgtad Wﬁ%eﬁéﬁﬁg%ﬁ aFeamaokedy bhe dpeaned AEFAgranyd¥uPtabl e
g e Kk op r S ip.t at

gigﬁﬂ 1 u$£H§G§§£ Q%%?aégg eQﬁan ? @%¥asg#%g p?%cggga%%y be

us&dnanycthahlthﬁ sheface at shep BﬁtaleDGdeﬁallFeﬁ ergupl&nga

di mensional restoration. Afterwards, the first maski ng agent

gyt bBlRERDUSIPEPCEERpTEE B URRE CQ GiFAQ BRA %BF?%%?eoﬁa%Re

o] he art.
TOOTE ReperRTEBonrab el Aimef el Peloral hoh e
RAvageaeds, conpohentt mayskhengpagonal hyy dbsposedvapoat attépase af

gortlon of, substantially all of, or the entirety of a surfacg
tea %6uﬁh%$e39ﬁestﬁﬂP%ﬁ Wﬁ?%rFﬁwogﬂlaﬁﬂoﬁ?%ilﬁﬁ?ﬂnsﬁ?f%E% @t ea

§9d95an2 spREficlg ange gxposed at step 58 of FIG 4. Ther nal

managenent conponents such as chill blocks 70 are generally
known to one of ordinary skill in the art. For exanple, at
Ieast one chill block 70 may be pl aced directly upon the surface

6i1§| or{?%k%{:hﬁr% %6“2%”?( éalq %%ﬁa V%l in% ecg?%lr Ietgllsermal

rlﬁéﬁé(géﬁéﬁtt6oﬁlb6néﬂbsﬁlé@tEe38paﬁldn§llb§t<ﬂﬁ§po§@difapﬁﬁ at least a
substantially free of,_or free of, bonding material 34, such as
PREL 30BsPF at BUBEFRBEE2YAY oPpbsPEe BBNENAGSHALEFFHI ©B42 B4 EAGRAN

area 86 where the bonding material 34 and proximate surface area
39 of the article are exposed at step 58 of FIG. 4. Thermal
management components such as chill blocks 70 are generally
known to one of ordinary skill in the art. For example, at
least one chill block 70 may be placed directly upon the surface
area 39 and/or bonding material 34 as well. Optionally
additional chill blocks 70 may be placed in other areas
proximate to the substrate 32 and substrate surfaces
substantially free of, or free of, bonding material 34, such as
the substrate surface 74 opposite bonding material 34, as shown
in FIG. 5. Optionally too, additional chill blocks 70 may be
placed proximate to and/or upon an edge 80 of a perforation 82
on the exterior surface 86 of the metallic detail 36 and

opposite a dimensionally restored area 84 as shown in FIG. 6.

[0017] Referring again to FIG. 4, once such thermal management
components are in place, the dimensional restoration steps may

be performed. A second masking agent or series of second

5



PR-686 0501 6psionabty749p, additional chill blocks 70 nmay be

pl aced proximate to and/ or upon an edge 80 of a perforation 82

on the exterior surface 86 of the netallic detail 36 and

opposite a dinensionally restored area 84 as shown in FIG 6.

7@k Yhg Refent s ngs agadwnt bo F@: dkibheeé suchheherhahapabagepphied
onen%s are in_place, the dinensional restoration ste
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led in the art nmay be applied to a surfate 76 of
7@ernﬂhlaaaagen@nmasbnpgnegest7pramddeheeféeealmé puefaceion to
he thermal ma ment conponent 70.  This second

|natet0 na
BLSErE Zaemptpraur dBg BRFRBLR 0 hr b5 CBPEBANT cOF olli FABRt 96 and
bpochap gBLecisl i34 e, PrevEBLoRELn 1) 3t e, cLhesRBbndegt 2daEi oF

of the or its conponents ondi ng

e eboadidg, mdUernglthe réstongt toa pestesseson| P0G8¢s¥hen

di sposing the second naski ng agent at step 62 of FIG 4, an
insulation material may be di sposed upon the surface area to be
masked, and then a second maski ng agent known to one of

oodianr Wiski Ididpodiie; atte nmyedirl dissased ageen tdre durguleat iodh
material . Typi cal bonding mat eri al s approved for use in the
BEFoshacdni hafstrylaremeapabit %?YMP?hg%ﬁﬁﬂﬁﬁﬁ verRpefBeupeELRES

§PQHt 8095 &gﬁﬁédtl?ﬁéoHﬁ ﬁOQFségéﬁéamaggingxﬁgBhg kn QHreéogEe

epOX|es are therm stabl e af tenperature out

614860 inst)i shnes up tbeabout mbPObe (268Lpsehupen apprmuedlatlon
pol yi m des can mnthstand operating tenperatures over about 600F

W@E%E&alcbnEYaFF9 E@P@éﬁac@aFﬁHhé%Fyaaﬁﬁ?ﬁﬁgd OBoHﬁ?nb“

gereLhaks thatstal! apet bipahhe Bf%%HQEéH&?HgWE‘éEnHH%tures of
about 200°F (93°C) to about 600°F (316°C). For example,
approved epoxies are thermally stable at temperatures up to
about 300°F (149°C), silicones up to about 500°F (260°C), while
approved polyimides can withstand operating temperatures over
about 600°F (316°C). Generally, aerospace industry approved
bonding materials that fall within the aforementioned maximum
use temperature ranges include the following: epoxies,
polyesters, cyanocacrylates, polyamides, polyimides, and
combinations thereof. The insulation material may be any
insulation material capable of withstanding temperatures higher
than the adhesive or substrate, if necessary. Generally, the
insulation material is present in an amount sufficient to
sufficiently reduce heat flow into the adhesive bonding material
34 or substrate 32 such that the respective maximum use

temperature is not exceeded.



b E0 § £ NPEH A6 b eUE apgesqoncl ude the fol |l owi ng: epoxi es,
pol yesters, cyanoacryl ates, polyam des, polyimdes, and

conbi nati ons thereof. The insulation material may be any
insulation material capable of w thstandi ng tenperatures higher
{bans hewrdhesitte @xssylishmateoddsgrecessahy pGewamal liywved on,
insulation material is present in an apmount sufficient to
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tenperature of the bonding material 34, and under|yin
@@%s@?a@édggarﬁa§kbélnﬁﬂ.EB@e@rasun505 ebhvRhe i oRAF H@@r@%couple

‘beal Q&EHB&OHgiﬁ?7§t P%aEEféﬁé e&@eiﬂRgﬁRﬁé%e &HP“@otQFe

I nary SKi In the art exa erm)coup
D@asbetﬁétB@h@ﬂngsmageaialeast @ﬂ@/beadubsﬂea(@oﬁzshomn¢rﬁ@rato
| east the bonding material 34, and/or substrate 32, in order to
ReniEor Ehe F%ﬁﬁ%?é?ﬁ?% Ehrougheut Ehe Festeratien PFecess:

RLAGRRILY: (38 FROMR AR FAGuEE B, Lhe LoRpRESLUFE 1RgLEaLLAd
agt ocdsmhyneeohit shgheédacceskef gurfheeci afi chti gl tdevi g8 dhichg

t he di_nensional restoration process. The di nensi onal
@ég@ééétibﬂepPécééghﬁa9CE%S§|BaédtB? tafirnaiea Pevorer@uring

EHQD&E&éﬁglea gﬁ@%ﬁE?gongPBgéQEUreTﬁ?p&9ﬁ8H§§ Lbe

tenperature at ing material, the su strate, and/ or
r@stbnadnentpbegess heydegr atlevedr oat tarpiedetérnrined to
tenperature lLower than all three of these tenperatures if
completion if the measured temperature approaches the
temperature at which the bonding material, the substrate, and/or
the bondment begins to degrade, or at a predetermined
temperature lower than all three of these temperatures if

desired.

[0020] After masking is completed at step 62, the metallic
detail 36 may be dimensionally restored or built up at step 64
of FIG. 4. Suitable metal additive processes for dimensionally
restoring the metallic detail(s) 36 may include, but are not
limited to, thermal spray processes, plasma vapor deposition
processes, dual wire arc processes, vapor deposition processes,
plating processes, weld cladding processes, and other metal
additive processes known to one skilled in the art. Typically,
such methods are not utilized for use with bonded assemblies
because these methods generate thermal gradients at a
substrate’s surface that can exceed the temperatures where the
physical properties of the bonding material 34, the substrate

32, or the bondment 40 therebetween degrade, or where the
7



ﬁ@sgggdgobgggglugqggr7@g§k|ng is conpleted at step 62, the
netallic detail 36 may be dinensionally restored or bU|It up at

step 64 of FIG 4. Suitable nmetal additive processes for
dinmensionally restoring the nmetallic detail (s) 36 may incl ude,

Busmatehnof theéntbegdohent thetsrlasprayf pLoLessesof ptasmmavapor
deposition processes, dual wire arc processes, vapor degosition
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asseidl ¢ espebecatgephheset st hadg genesasierbheedvtegtadi ents at
a substrate's surface _that can exceed the tenperatures where
?ﬁ@PeE%9§¥@a@tpFB%eP?D@én%fm@h@rbéhdﬁﬁg fabpekrare342 apd the
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gvéper i ahecoetbhai aakring é@eﬁaahayemeaﬂém@ﬁsdeacegdephesbondFmg.
adhesi ve shear strength. However t he af orenentioned therna
ﬁahag@ﬁeﬁﬂyc@ﬁﬁéﬁéhesmeﬁhbrﬁ@avaﬂtﬁr0§9§§|kﬂ@wepéea@nﬁgof

89§erla§ gﬁﬂ? ES Eﬁgd %B gEEﬁg&disteﬁﬂg @%Hé?l?& 50€,PPndENg

stra ondnmen I nterfaces.
el | bai ng- thﬁtdhﬁéﬂst@nahapeShﬁﬁaﬁt@é ast epept be, se€ondcensiing
agent may be renoved at step 66 of FIG 4 using suitabl e
Hﬁékgr%ﬂﬁvaﬁtb@6c5§QWRn6anOP% 6ﬁe06@ln6FH|ﬁ5%}lskP|Eh?na¥hewaﬁFh

r d e e, e ot 0 shape
ke L Sk Pe SRLELLLCALoLALL,P <MBrobeck olahal sl
aaseablor di nasylgki thei bhéheaar hanhgehentdoesmpohehtpard and
sufficient thernmal energy to degrade t he
temperature monitoring dévices 72 may be removed at step 69 of

FIG. 4.

[0021] The exemplary non-invasive thermal management processes
for restoring bonded metallic details provides several
advantages over the prior art. The processes described herein do
not require separation of the metallic detail 36 from the
substrate 32 or bonding material 34. Any time a firmly bonded
part 1s removed from a substrate, the substrate risks being
structurally or dimensionally damaged. In addition to potential
substrate damage, the part must be realigned and re-bonded to
the substrate, introducing the potential to misalign the part.
Moreover, time, labor and associated costs all increase when a
part must be removed from a substrate to be restored. The
exemplary processes described herein eliminate the potential to
both structurally damage the underlying structure and misalign
the re-bonded part, and do not incur additional exXpenses as a

result of such work.



BESeEP| Yool@stlys (dhes4oer mal nmanagenent conponents 70 and
t enperat ure nDnltorlng devices 72 may be renoved at step 69 of

FIG 4. [0021] The exenplary non-invasive thernmal nanagenent
processes for restoring bonded netallic details provides
teveznl On@dw&nmag@s embeid itdee tpr iodr tduel prE@ennr deeeses othe $ericbed
herein do not §U|re separation of _the netallic detail 36 from
baen deperikee- 32 %Ye%fh% ®%S mat brvvall 32e WpgeYPhRCA Fhdm y
paresds failcl st pORYClal OO AaSUDBLIRLE: G0SaPLDRG! ALEN L RES
erng structura { mehsi onal nadditron to
poient i ahd subﬁérafetﬂanﬁgeenthenparAc@usﬁlbglyeabt@@ﬁd and
re-bonded to the substrate, introducing the potential to
%‘F%%‘Ii%‘@%n?ﬁeaﬁ‘ér‘t’lth%r'é%@e‘FCOP?rr%f FhpofohhewhRgoe} at®8- cost s
all increase when a part nust be renoved froma substrate to be
restored. The exenplary processes described herein elimnate
the potential to both structurally damage the underlying
structure and msalign the re-bonded part, and do not i ncur
addi ti onal expenses as a result of such work. 8
PA- 085. 0001028- US(05-749) (0022] One or nore enbodi nents of the
present invention have been described. Nevertheless, it will be
understood that various nodifications may be nmade w t hout
departing fromthe spirit and scope of the invention.
Accordingly, other enbodinents are within the scope of the
following clains. 9 what is clained is: 1. A thermal managenent
process for enabling the



restoration of a surface of a netallic detail in the presence of
at | east one bonding material, conprising: preparing at |east
one damaged area an a netallic detail bonded to a conposite
subs{uﬁg]:e ?ycﬁ bn%'léjl ng. mat erial; disposing at |east one thernal
man agerren% conponent upon said bonding material or a surface
area of the substrate proximate to said bonding nmaterial to

whi ch sald netallic detail is bonded, the thernmal nanagenent

conpénent® EQﬁﬁW?%lmﬁf%ﬁem%ﬁﬁﬂ999ﬁﬁﬁﬁtﬁ8ﬁ EBAPAERPNE E he

substpatgraten &ONY a&}fm;ebgjm MRRASHEE LBe. TRt gkl fgedetail so

that said substrate and said bonding material are between at

I easpresandep@ftabnl&ﬁstt rreiet rl:e:mmngrrmﬁagenreht compohehtgand t he
metal lic detail | east, said surface, area and__said

bondPRESAALER 13 TRATE PHaslag Sodne? Hao BERAhLRSnartys

rest BbhAgd ac s U f @sp®d i sl shiytraltlel @ ydat Bbhdidy @aPEPCLBSI N
tenperature |l ower than a tenperature of degradation of said

bondFhgPeBiRY | aF , 1835t Fubstheme ] AndagemBBRdAERPONAR br fRRR
ther@??&"‘@@ﬂ? @? J ﬂceosrg Lfs el re&’”SEetHed%éBQﬂé@e

conprises east one therm onent

uponpsakﬂmabenﬁmrmpiﬂumnndmngmmhmﬁnldISMDfanecarealﬂrmatmhlﬁcto

sald bong rlal to mhlch said netallic detail is bonded.
. 2 cbgs Fai Tha, e MeRGREPES NGORBANEDBFi ng  a

te”D@&ﬂbHi§19 é% 1é%§% Sadk DopdicRG cAREehyak her suBYPSLEAL exhét
The process of claim3, wherein nonitoring conprises 10 using a

tenpgpatggblm@db@gmqr@pmnﬁmqﬁgthe metallic detail so that said

substrate and said bonding material are between at least
said portion of the thermal management component and the
metallic detail; masking at least said surface area and
said bonding material with a masking agent; and
dimensionally restoring a surface of said metallic detail
at a processing temperature lower than a temperature of
degradation of said bonding material, said substrate, and a

bondment interface therebetween.

2. The process of claim 1, wherein disposing comprises
placing at least one thermal management component upon said
bonding material and said surface area proximate to said

bonding material to which said metallic detail is bonded.
3. The process of claim 1, further comprising monitoring
a temperature of at least said bonding material or

substrate.

4, The process of claim 3, wherein monitoring comprises
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5. The process of claim4, wherein said tenperature indicating
device is a thernocouple or an infrared thernoneter. 6. The
process of claim1, wherein dinensionally restoring conprises
usin? a net aj additévqapr%§%% to b%hLd up said surface of said
met al PI 89 gt AP 1P ant P hen Eoresur g ©V&fd built up surface of
said netallic detail. 7. The process of claim®6, wherein said
netal additive process conprises any one of the follow ng
procéssesTnN® PHPERHE Shrah2 it deesdergiphépidl LePPaYaprbRess, a
dual ; wyt h .deposi.ti ess, a
platﬁﬁgig%%gﬁ g@?&%%%9%9&£ﬁ§mgﬁg%§%%éep§gcggs?95?9% g process of
cl ai mhérmwhetet n di nensionally. restoring conprises

di mensionally restoring at | east one feature of said netallic

detail. 9. The process of claim1, wherein preparing conprises
the gtepstef:pred®yd ngr at1dieast, aHREihoRiAEnd1daREEd area from
said netallic detail; masking at |east said bonding "material and

sai drsakputed ar@Br M 395 arfindsta medkilngddgéave pepeans ngo s dld
porti.qn; d_r ving: said, first ski_ng. .agent ‘. Th rocess
PgiSa?Q %%Ppgbe o 1%}@$tallq% e 312980 tbépecongb&E%Péa

of ¢ m ereln nmaskKin onpri ses naski ng a ast “Ssal

sur f agedapenl angp sau gf dondi Mg a IAerniaall iwi tbtaigecond maski ng
agent. it 11. The process of claim 10, further conprising
removing said second masking agent after dinensionally restoring

sai dysurfage pf sadd Jetal dinf det@iclrein said metal additive
process comprises any one of the following processes: a
plasma spray process, a thermal spray process, a dual wire
arc spray process, a vapor deposition process, a plating

process, and a weld cladding process.

8. The process of claim 1, wherein dimensionally
restoring comprises dimensionally restoring at least one

feature of said metallic detail.

9, The process of claim 1, wherein preparing comprises
the steps of: removing at least a portion of a damaged area
from said metallic detail; masking at least said bonding
material and said surface area with a first masking agent;
¢cleaning saild portion; and removing said first masking

agent.
10. The process of claim 1, wherein masking comprises

masking at least said surface area and said bonding

material with a second masking agent.
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12. The process of claim1, further conprising renoving said at
| east one thermal managenent conponent after conpleting said
di mensi onal restoration. step 13. The process of claim1,

wherein disposin fur e rises disposing,said at | east one
ther b1 mER BT CHach it Mo St E o R PRAE45F B 2 PTPTEM ¢ o
WthBaﬁ@'Qec@ﬁﬁdﬁééKﬁﬁEﬂ ént|a$tQQn@QﬂenéﬂonImQypf@@@@ﬁl@@ claim
1, wherein dlsp05|ng fur er conprises disposing said at |east

one fA&EnBIr hapRigehemid duthsdddst dgpenla surface of said
substrate substantially free of said bonding material. 15. The
process of claim1, wherein masking further conprises nmasking
sai dlat | Bastponesddheriradl ammndgefent:heconpapensingt hesav thagraski ng
agent rocess of claiml1l, wherein masking further

6. T
coin?éé aﬁa@%f A9 i i1l NGRS R d CRBPAPFT E GEF%fI is

bondégmpigt1J@es£Hd“H%ﬁ%ﬂgldHé¥'Pe%toW@%&%hnsﬁébd bondi ng materi al
conprises any one of the follow ng. epoxies, polyesters,

cyanoacr vl at es, polyanldes poi vi m des, and conbi nati ons

t her eqf . hod rest.oring_a surface of ag

deta?? 1%§%0%H%dé ? Og§ﬁ5§n3£t h%rglﬂond ﬁashﬁ9e ngﬁﬁeﬁ hol e
exteadmpgl§@9ughs@$§nﬁuﬂgafduét Hém%tb@ﬂdlﬂgeﬂmh@rmahagém@ntnethod
conpri si ng: glacrng at | east one thermal nmanagenent conponent
uponCPRECHBME| PRPheterR E* g te d¢r Padd Lértt Re W%uﬁgtF§%%

proxj,ppt €110 dbe,pondi ng, i erial so as to extend

14. The process of claim 1, wherein disposing further
comprises disposing said at least one thermal management
component upon a surface of said substrate substantially

free of said bonding material.

15. The process of claim 1, wherein masking further
comprises masking said at least one thermal management

component with said masking agent.

16. The process of claim 1, wherein masking further
comprises masking a fillet to which said metallic detail is
bonded.

17. The process of claim 1, wherein said bonding material
comprises any one of the following: epoxies, polyesters,
cyancacrylates, polyamides, polyimides, and combinations

thereof.

18. A method for restoring a surface of a metallic detail
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t hrough the hole, contacting the substrate, the bonding
material, and the netallic detail; and dinensionally restoring
the surface of the netallic detail at a processing tenperature

| o te I I deg i . 1he ihg material,
th\gqi%llf)asft@r]attaoe,a g%g)sg&%ggngpna ?{lggﬁgc@% e#‘ge}g’etﬁeq{(ylg.éqlg. The
nmet haxdk ofd iclaithdl§h wher eubsthetthetihal bonchage mente r icdnp dment

contacts the substrate opposite said surface of the netallic

det di§th SO frétod Pof ¢ Pdi fit 1 e%%r%‘?%:t%%%]né%aeﬂa%ntti ve
Pr OCESSH R h3R% atk 8Bedaehgt Reclellowng, processesis andl asna
spray process, a thermal spray process, a dual wire arc spray

pr ocesss t i beapooxdapdsi tioohpr beedsng anglar el s prascdgs e xdmdda
vel o bl 18 PG csBad-32hd DBRCL s ! Al SapLises am
pol yrdrieleisa 1 peind Mindesetrandiccagbhnal i &0$ dheseofonalS y
restoring the surface of the metallic detail at a
processing temperature lower than a temperature of
degradation of the bonding material, the substrate, and a

bonding interface therebetween.

19, The method of claim 18, wherein the thermal management
component contacts the substrate opposite sald surface of

the metallic detail.

20. The method of claim 18 wherein: said metal additive
process comprises any one of the following processes: a
plasma spray process, a thermal spray process, a dual wire
arc spray process, a vapor deposition process, a plating
process, and a weld cladding process; and said bonding
material comprises any one of the fcollowing: epoxies,
polyesters, cyanoacrylates, polvamides, polyimides, and

comblnaticons therecof.
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