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Background Many turbi ne exhaust cases of gas turbine engines exhibit
circunferential cracks or weld repairs in the case wall adjacent to the
mount | ugs. WORU445Ht egrity of the engine rear nount is a cheESM28M2h regard
to these cracks and weld repairs. These concerns are focused on a
phenonmenon whereby thermal cycle | oading conbines with the constraint of

t he engi ne attachnent hardware thus causing a condition which “mmmm“
circunferential cracking i 3R EURBINE EXHADST 2CASE ' Shoul ““mm

present in the nmount area of a structural nenber, the integrity of.ds-
engi ne nount area may be conprom se ic an event such as a fan bl ade out or
a rotor seizure. Additionally there E;ﬁ%';}sgeq—ﬁ% or weld repairs of
circunferential craMRBYi hurbtneryausteaasesich gagy tushiine ergings i nat e

strength of thexpdsatWelitchytérditaduccRdckaSér RRA repatbhe {wraad

m crostructure._ Sunmm A.process i rovided for repaiti the hari zont al
nount area of famﬂaéér%?ﬁaec%& }l?s?:h%algguﬁ%s}%s'tv\g ﬁobﬂ?‘? I{;{%}f ac’%es by
i nspecti ng t he ther iepgang| repumounteds feraneeymivwiithg reggracteciteseound in

the case wal |l ajddkashabl waLd ardRiiHsQr CeRBSE d¥rfe@ n@nbeet PEchded dh of the
case wall in the horizontal wlrlrglurgy qhea rei nfr%cerrent br ace

erejn .the.
overl aps an ar eaaplljlr?(?gpegﬁlé nount i°-ng hferrgﬁ‘égc%%de elﬂagﬁa‘g F8M AN Bverl aps the
area under the widdordensanstryint afgdhepengindatdmopment bardwarer awi ngs
Figure 1 is a payusPeaubifgVacroriiticnlivhiBe $xdtitds ecagBunfélelttiad i S a

partial top view.of .the.ex t e of Figure 1. and_Fi e31s a
sectional vi ewcarlaoc%gmpi ﬁg.‘g@o uc%sl §r gxgaug\ﬁ hca}gﬁa?'noaﬁf’ﬁ#é ?ﬂagc’kcfsel et ed.
WO 00/ 44525 - Xe pCESERSOON 26l gnquittaiared o st rafmickurihemenprept of the
rﬁpa: r plr_ocezs te liltegirA¥@NdE Othd erigink ﬁb@%eiﬁa‘aomgrmat brﬁ:e Ij_educes
the localized sir epnirati rience e ,cas adj acent to
t he nount | ugs %or?%%t%)’&%%?ﬁg%l %&1 ée)‘ge"g‘ﬁ%?‘ﬁé %(g)rarlm‘%)a\ﬁ tﬁerar?ﬁl ogfl\(lz\% ny of the
engi ne whi ch wi¥qto¥r &edarene %fg%#ﬁmaéémthewm deeRriar €eHEki ng.
Further, the addigai@abrstieaghterdntila bracks i Ithecadantt eed®cal i zed
stress of the rea A a I u uch as a
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fan bl ade out or ‘rotor “seizure. Figurée 1 shows urbi ne exhaust case 1 of
a JT9D gas t ur BheEFGANELRVFRTE MRFado iRt Fhy forarsedisrarBrachirehe
outside of the case wall 4 which are gussater attaching the turbine exhaust

case to a rear engine (POt ShA . ¢Fl J ay ki vi ew of
Figure 1 show ng the% r?ogggtg%ﬁgp?ol%ng_g‘s A gggggéﬁﬁmt%hghﬁoﬁ%%f%%%s 0
secured t hr ouglaHe RsEAt PRg f I BIRrbingypshaugts caseebaVdAdl W7 ew al ong
line 3-3 from maguitang. fEagyges By shapectiiag ReiRaiHomizontadgnbhange 2 and

SRai | mounti ng afxl@.p,gfa,eadeeg{aab@y@gﬁm@%&@%&mﬂ +HBUBLs@i il es 5 and
6 respectively, for, insertion of 1he nount Igg%c%\l% shown in Figure 2. The

hori zontal mourfPhAdstalling g seinfogcemgatc ntos thgj pgtte (¥ and
bet ween t he hortlEonrtagle waliit ipi violhesiZoakdl Gmountt lke-eapowheuein nthd | anges 2

and. 3. The procEssifrdeedt! B¥&EE i&iéﬂl’&\é@.' ¥fSafdd Undersaet }nBGnEilﬁ;
hori zontal noun{. area 7 tur

of the bi ne exhaust case 1. Any .defects found in
The | mepact | on Ehaide P, BELEPaT £q yL SVPELERS ARE Adiedi ROASE, B abl y
using a filler smiald aoounkéngafibamgewposition as the turbine exhaust case,

whi ch can be a martenseti @ 3b8Chesdr bt 1NMBo204Re DA il €1 Nf or cenent brace
8 is installed onto the insi e _horizontal nount

e of the case wa I N
area 7. The brace 8Fd\?é’rrleaﬁslﬁnaa‘?ee'ésﬁﬁﬁ%é?’eoﬁéemﬁ fyEPrBfige 2 and
extends to and exterdsipsase;ar ea under a second nounting flange 3. WO
00/ 44525 - 3 PCT/ U38%\2@839;8ddi 1d.qnal1 thpPyild I 13RS hkBdultlcage! ude
x-ray and fluorescent penetrant inspection of the weld repair and repair of
any defects fould ?W“F%el\iveF‘Bfi Following the repair a heat treatnent is
carried out in a vadugurleuBniseatsecttiausileNnievzalemgl Yiawpsr-3t b€ t ur bi ne
exhaust case, epfhudoldGaaeeAt ddahidOnud HOYESea cO0l to 600F for 30
m nutes and tenper at 1050F for 2 hours. The reinforcenent brace is a netal
pl ate preferably of the same conposition as the turbine exhaust case. The
brace extends at |east about 0.5 inches beyond the nounting flange and has
a curvature which matches the inside of the exhaust case. Typically the
brace has a length of about 6 to 7 inches, a width of about 2 to 5 inches
and a thickness of 0.080 to o0.250 inches. The brace is |
wel ding, e.g. TIGwelding and typically two braces are mmmm"m‘lw each
JTI9D exhaust case. The edges of the reinforcenent brace can,g.f apered for
aerodynam c stability. WO 001 44525 - 4 \Wat is clainmed is:
PCT/ US99/ 28819 1. Process for repairing a horizontal nount area of a JT9D
tur bi ne exhaust case) the turbine exhaust case having two nmounting flanges
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i nspecting the horizontal nmount area of the turbine exhaust case; weld
repairing any defects found in the case wall of the horizontal nount area,;
and |nstaII|ng0 a reinforcenent brace onto the inside of the case wall in
the hori zonVR%AHAHht area, wherein the reinforcenent bracBCHUEY2ENE an area
under one mounting flange and extends to _and overl aps the area under the
second mounting flange, and wherein the ei nf or cenent br ace conprises a
netal plate. 2. Process of Caim1l further conprising heat treating the
repaired turbine exhaust case. agﬂgw 2 further conprising

i nspecting the weld a| IS and alr_ of [ects fgynd . 4. Process of
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mount pinholes 5 and 6 respectively, for insertion of

orizontal

the mount lugs 10 shown in Figure 2. The horizontal
mount area 7 is the area of the case wall 4 adjacent to
and between the horizontal mount pinholes 5 and 6 in
the two mounting flanges 2 and 3.

The process of this invention involves first
inspecting the horizontal mount area 7 of the turbine
exhaust case 1. Any defects found in the inspection
are weld repaired, typically by TIG welding, preferably
using a filler metal of the same composition as the
turbine exhaust case, which can be a martensetic steel,
e.g. AMS 5616. Then a reinforcement brace 8 is
installed onto the inside of the case wall 4 in the
horizontal mount area 7. The brace 8 overlaps an area
under one mounting flange 2 and extends to and overlaps

an area under a second mounting flange 3.
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Additional steps to be carried out include x-ray
and fluorescent penetrant inspection of the weld repair
and repair of any defects found in the weld. Following
the repair a heat treatment is carried out in a vacuum
furnace to reaustenitize and temper the turbine exhaust
case, e.g. hold case at 1850°F for 2 hours, cool to
600°F for 30 minutes and temper at 1050°F for 2 hours.

The reinforcement brace is a metal plate
preferably of the same composition as the turbine
exhaust case. The brace extends at least about 0.5
inches beyond the mounting flange and has a curvature
which matches the inside of the exhaust case.

Typically the brace has a length of about 6 to 7
inches, a width of about 2 to 5 inches and a thickness
of 0.080 to 0.250 inches. The brace is installed by
welding, e.g. TIG welding and typically two braces are
installed on each JT9D exhaust case. The edges of the
reinforcement brace can be tapered for aerodynamic
stability.
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What is claimed is:

1. Process for repairing a horizontal mount area
of a JT9D turbine exhaust case, the turbine exhaust
case having two mounting flanges on the outside of a
case wall of the turbine exhaust case for attaching the
turbine exhaust case to a rear engine mount through
horizontal mounting pin holes in the mounting flanges,
wherein the horizontal mount area is the area of the
case wall of the turbine exhaust case adjacent to and
between the horizontal mount pinholes in the two
mounting flanges, near the rear engine mount attachment
point, comprising:

inspecting the horizontal mount area of the
turbine exhaust case;

weld repairing any defects found in the case
wall of the horizontal mount area; and

installing a reinforcement brace onto the
inside of the case wall in the horizontal mount area,
wherein the reinforcement brace overlaps an area under
one mounting flange and extends to and overlaps the
area under the second mounting flange, and wherein the
reinforcement brace comprises a metal plate.

2. Process of Claim 1 further comprising heat
treating the repaired turbine exhaust case.

3. Process of Claim 2 further comprising
inspecting the weld repairs and repair of any defects
found.

4, Process of Claim 1 wherein the installation
of a reinforcement brace is repeated on at least two
locations of the turbine exhaust case.

5. Process of Claim 1 wherein the overlap of the
reinforcement brace under each mounting flange extends
at least about 0.50 inches beyond the mounting flange.

6. Process of Claim 5 wherein the metal plate of
the reinforcement brace has a curvature matching the
inside of the exhaust case.
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7. Process of Claim 6 wherein the metal plate of
the reinforcement brace is of the same composition as
the turbine exhaust case.

8. Process of Claim 7 wherein the reinforcement
brace has a length of about 6 to 7 inches, a width of
about 2 to 5 inches and a thickness of about 0.080 to
0.250 inches.

9. Process of Claim 1 wherein the weld repair is
carried out by TIG welding using filler metal of the
same composition as the turbine exhaust case.

10. Process of Claim 2 wherein the heat treatment
is carried out in a vacuum furnace to reaustenitize and
temper the turbine exhaust case.

11. Process of Claim 10 wherein the reinforcement
brace is installed by welding.

12. Process of Claim 11 wherein the edges of the
reinforcement brace are tapered.



