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SSME FMEA/CIL

DESIGN
Cothponent Group: Combustion Devlcas Prepared: A, Foy
CIL ftemn: A15E.02 Approued: T. Nguyan
Part Number: RQAT0ED Apgroval Date: &eraa
Compaonent. Single Tute Heal Exchanger [Phase 14} Changes & 1
FMEA [betn: A135 Directive §: Coab MELDT-5219

Fallura Wode: Intlct, by pass fing, or outlet Fuplors,
Pape: 1of ?

Cesgn: Document Refsrence
FAILURE CAUSE:  A: Wald er parent material frachare.
THE INLET PAARITOLD (1) QUTLET MIXER (2: AND BYBASS LINE ASSPMLY [3) ARE MADE FROM HAYRKES 198, HAYNES WAS CHOSEN FOR ITS WELDARILITY AMD 51 REREGTH AT
CRYOGEMIC ANO ELEVYATED TEMFERATURES THE Al LOY HAS SEEN T3 TED N OX¥GEN AND FOUND TO BE SATISFACTORY (4], THE HEA T CXCHARSER QUTLET DU T ¢5) 15
FABRICATEN FROM INCONEL 525 NICKEL BASED ALLSY. IHCOMEL 525 \Wa8 SELECTED FCR STREWGTH. DUCTILITY, OXYySEH COMPATIBILITY, ANT WELDARL [Ty (5). PEIRMARY
STRESS FACTORS OF SAFETY MET CEI REQUIREMENTS (7). HIGH CYZLE AMD LOW CYCLE FATIGUE AMALY SIS 5HOWWS THAT CEI LIFE REQUWIREMENTS ARE MET 8. THE PARENT
“ATERLAL OF THE INLET KAHIFOLD, JUTLET MIXER, BYPASS LINC ABSCMDLY, AMD QUTLET DAICT WAS CLEARED FOR FRACTURE MECHAKICERDE FLAVW GROYITI SINCE THFY
COMTAIM KO FRACTURE CRITICAL PARTS (0, THE FMFACIL WELDS aRE CLEARED FOR FRACTURE MECHANICSMNDE FLAW SROWTH BY THE WELD ASSESSMFMT ) TABLLC &155
LISTS ALL FRREACIL WELDS AMD IDENMTIFIES THOSE WELDS 1IN WHICH THE CRITICAL INTIAL FLAW SIZS 15 NOT TETECTABLE AND THOSE WELDS IN WHICH THE RCOT SIDE 15
ADCESZIBLE FOR INSEES TION. ThOSE WELDE Y WHKSH THE CRITICAL IITIAL Fl AW SIZF 1S NOT DFTFCTARIF ARE ACCERPTABLE FOR FLIGHT BY TISK ASSESSMENT (0.
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SSME FMI  IL

INSPECTION Auwva? TEST
Campanenl Group: Garnh ik nn Devwireg Fropared: A Kay
CIL Izm: A15E-RZ Approved: T. Mguyen
Part Number RAIL0ED Appraval Data: 9y9g
Component: Sing ke Tube Meat Eachangsy (Fhase [1+) Change #: 1
FMEA Ham; AlEE Mreective ¥ crab ME-011-52348 -
Failure Sode: Ihiled, by pass Wnc, or cullet roplure. h
Page: 1of 2
Fafura Cauzas Slgn T camt Charaeierislics [mspeatien|s) / Teslis) Document Ialarance
A IN_LET MAMNIF LI BOFA5E
DUTLET MIXER ROAa052
BYPASS LINE ASSEMBLY ROZ9054
DUCT, PREZZLURANT ROSWOCE
FLAMNEGE ROZ905:
POWERHEA L ARSEMBLY PO G
M&aTERLAL INTECRITY MATERIAL INTEGRI™Y rS VERIFIED PER DRAWVING ARD SPECIF CAT!ON SCOLREMENTS. RBSIF-A14
AMS E7F2
fB3170-132
RBIT70-212
AYPASS LINE DETAILS ARE PEMETRANT INZPECTED FER SPECIFICATIQHN REQINREMENTS PRIDS RAIT15-115
TOUSE.
OUTLETDLCT DETAILE ARE FEMETRANT INEPECTED PEFR SPECITZATION RF QUIREMEMTE
TUBING |3 ULTRASCKIZALLY INSPECSTED PER MATERIAL SPECIFICATICN REQUISEMENTS FRRB0I7C 214
I- FAXTAE-124
! HCaT TREAT BYMASS S¥ETEMW DETAILE ARE HEAT TREATED MEfR ORAWING ARND SPECIFICATISH RAD: 1-00%
9 REZUIREMENTS.
PRESSURAMT OUTLET DUCT 1S ANNEA_ED AND HEAT TREATED PER DRAWANS AND
SPECIFICATION RECUWIREMENTS.
PRESSURANT DHCT FLAMGE IS5 ANNEALED ANDHENT TREATEDR PFR DRAMIMNG AMD RADG1.CZ0
SPECIFICATION RECANREMENTS.
WELD INTEGRITY ALL WELDS ARE IMNSFECTED TQ OFAWING AMD SPEUEISIZAT10W REQINREMENTS PER WELD C 455, RL'CC11
IMSRELTIONS MCLUDE: WSDAL DIMENSIOMAL, FEHETRANT, RADICGRAPHIC, ANDFILLER RAH15-115
MATERIAL, AS AFPLICAB.E. RAM15-208
BYPASE LIME ASSEMELY TUBE WELDS 2ARE BORESCOPE |MSPECTER AFTER FABRICATION PNER Rssase
DRAWING AND SFECIFICATION REQUIREMENTS. RLCI11
THE FABRICATED EYFASS SYSTEM(EMLET MANIFOLD BYPASS LIME ASSEMBLY, CUTLET MIXER, FROXECA0
AND FRESSURANT DUCTY IS PROQF TESTED PER DRAWING AND SPECIFICATION REQUIREMENTS L0 css
{PROCE TEST),
A HELIUM LEAK TEST IS ®ERFORMED OH T1IE IMLET WANIFOLD, CUTLET MIZER, PRESSURANT RA115£8
MGT, SO ASSFIMBLY AND RAYPASS LIME 45SEMTLY AF TER FASRICATION.
THE IMLET MANIFOLD AWD OUTLET MEXER ARE CLEANCE 10 SPECE{ZATION REQUIREVENT S Roza0cz
RO390:5
FL100C 1
ASZEMILY INTEGRITY THE HOT FIRE TESTISG AME 2HT E & M INSPECTIONS VERIFY 453EMBLY INTEGRITY. EI (007 2y
RLMIDSG-CE

RLDONSE-C7
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Eomponent Groum
CIL fem:

Part Humbear:
Gamponant

FMEA Nlem:

Fallure Mode:

Comouselon Levices
A5 02
REI8050

Bingle Tube Heal Exchianger [Phase 114}

LAEL
Inlet, by pasa 'ine, ar put'et roeplura,

I mpddl L,
Appraved:
Approval Date:
Chang &
Oiracliva #:

Page:

Cp
T. Hguyen

arargn

1

CCRAM MEJ-01.5238

2ol 2

Fai'uie Cause:

Faiturz istory. Compreliens’ ve fBilure hisiory data iz rraintzinzd in the Preelem Reporling databaze (PRAMS/PRAGA)

E3gniticanl Cha-acietls] 25
ASSCKELY \MTEGRITY

Inspescticon [5) ¢ Teslis)

AN EXTZRMAL LEAK CHECK OF GOX HEAT EXCHMNGER JOIMTS |15 PERFORMED FRICR T EACH

FLIGHT.

BYFASE LINE TLRING 15 INGPECTED FOR DAMAGE PER TRAE/CY CLE REGUIREMENTE.

HEAT EXCHANGER ASSENBLY IS LEAK TESTFI PRIOR T EACH FLIGHT |LAST TEST).

Raference: WASE [gHar EA2/88ACE and Racketdynd etor RARCLOTEY.
Qperatizrgl Use: R Apalicable

R33
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WELD JOINTS
Component Gropp: Combaslian Devlces Praparar: A, Hay
CIL llam: A1ES Approved: T. Nguyen
Companant: RO390ED Approval Dale: grargq
Pa=t Humber Single Tuba Heat Exzlanger (Phaze -] Change #: 1
A155 DMrective #: CCHD MEZ-01-5238 =
Page: 1al 1 i
crirealinif=t
Rogt  Flaw Size Mot
GCide Mot D[Eteciacie

Camgpcnznl Eagiz Part Number Yvald Number Vink Type Chzs Azears HCF ICF (ammen
STHFX COIL ASZEMEY RA32CA0 1 Eaw |
SIHLE ZDILASSEMBLY Rar2d40 2 EBW f
STHEX XRACKETS ROAI45 1-2 GTA I A
STHEX FRACHETS RO3I04E 4 ST 1 b3
STHEXR BRACHETS Jpcial 1 ER 1 ST L} X
STHEX LOWER LINER FO3a047 - Ly 1 X LS =
ETHEX | DwdFR | IMETE RO3A0s] ‘-1 GTAN I} ¥, LS X
STHL# LoweER LIMER Ro3tnsn 156 GTAW 1
STHEX LOWEDR ! INETR: RO3e05) 157 TSTAW |
ETHEXL LOWER L INFR RC3S050 {21337 58. STAW 1] H

173
STIHEL LILNWALFE LINER R0 35050 1470 47 " dB- ETAVY | X,

155
ETHEX STRUZTLIRAL Se[=1 RI118051 5 EBWY 1
STHEX BYPASS LME R39CE4 12 GTAW 1
SVHEX 0|0 TANK PRESSDAMT IIYCEC ROZ P0G 1
STHEX 42 TAYK FRESSURANT RO393ED z GETAV 1l A )
STHEX OXI12 TAMY FRESSLRANT ROEFIETROIECH 3, ST 1] X 13 LS
ETHEX QXD TAMK FREEZURANT RO300ED, RN LA 1 STAVY Il x Ed #
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SSME AL

FIELD CONFIGURATION YAR. .4CES FROM CIL RATIONALE

Companent Group: Soambirstlon Devices Prepared: A Kay

Ibart Mame: Single Tube Heat Exchanger (Phage I1+} Apgroved; T. Hyuwyen

|lem Mumber. A1EE Appraval Date: R0

Part Numboar: FREI%0ED Change - 1
Dirapffwp #: CORAD MEJ-CT-5228
Fage- 1aof 1

Haze Line !‘-.a1i-:|:a'e Waciaree Changz= Ratianalk “a-ianl Dazh r.lumhﬂ: -
1 MO RATIONBLE EFFECTED CUTBACK TURMING WAKE CUTBACK DESIGH WAS INPLEMENTEDR TQ STCOF CRAGKING OBSERVED WHEN  ROO35E4-025
FODIFICATION EXISTS OMONE ATD HPOTP WAS USED,

? MO RATICHALE SFFECTEQ

POAwEHARAD BSEEMBLY.

USE AS IS RATIONALE:

I-?ﬁﬂgﬂm WELDF 34 A EXIZT CN 3
FOAWERHEAD ASSEMBLIES.

STRUCTURAL ANALY 513 SHOWS WO HFRE FROTECTION REQUIRED ROGO0E - 11

R3586740-41



