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DES..=N
Compenent Grewp: Combusllen Devices Frepared: A Koy
CEL Mem: AG00-05 A pproved: T, Kylyern
Part Humbier RE009020 Approval Data: 99 g
Camponenl: Fyal Freburner Changa #: 1
FAEA ltam: AEDO Oirective #: CoRN MERN 523R

Faflura tNade [nterpropailant piate or elemenl-to-plale braze Jelnl teakage,
Fape: 10f 1

Desmgn / Jacurrert Refarence
FAILURE CAUSE:  A: Braza [2int pr Interp ropelland plata faltre,
THE EI FMENTS &2E MADE OF 3041, GRES WwWHICH IS RESISTANT TO 1Y DROGEM EMBRITTEEMENT AND OXYZFEN FLAMEARILITY {17, 1T HAE GDOD BRAZERILITY CREATING BONDS
WITH HIGH \MTEGRITY. THE INTERPROPSLLANT PLATE |5 MADE OF INGOKWEL 625, INCONZL 625 WAS SELECTED FORITS BRAZEABILITY AND MACHINABILITY. INCOMEL 52515
DUETILE AT CRYOGEENES TEMPERATURES, AND 15 GOM PATIELE WATHLO0L. AN IMCOLOY 903 GWERLAY WELT 15 A0DED TO THE GUTER DIAMETER SURFAGF A5 A PROTECTICH
AGAINET HYOROGEN ENVIRONMENT EMERITTLEMENT FOR, THE SUBSZOLIFNT EBWS DURING INSTALLATIGN INTQ THE POTWERHEAD 1) THE FAGEFLATE RETAINS BZCCD JUCTILITY
aHE EXHIETS MINOR STRAIKNS, KAKING | T STABLE IN HYDROGEN ENVIRGNMENTS (1). SUPPORT PIME ARE INSERTED IN THE INJELTOR ANMULLS T GIVE ADDITICNAL SURPFORT
TG THE INJECTOR ELEMENTS, |iELFING TO MINIMIZE THE FOSSIBILITY OF SUFPORT CRACK PROPAGATION (3} THSHT TOLERANCGES CN THE ELEMENTS aND FACGEP| ATF PRIVIDE
FOR GOAOC BRAZE BONOING (114&). THE BRAZING CPERATION 18 CONTROLLED BY EPECHRCATION REQUIREMENTS (5), PREEURNERS ARE SCREENTD FOR FABR'WCAT DN
FACEPLATE DEFORMATICN By WVERIFYIMG FACEPLATE FLATMESS (N ACCORDANCE WITH SPECIFICATION RECAXREMENTS (12). PFRINARY STRESS FAGTCRE OF GAFETY MEE: GCI
RECUNAEMEMTS 81, HIGH CvCLE FATIGUE L'FE AND LOWY G CLE FATIGUE LIFE MEET CEl KEQ UIREMERTS (7). THE INTERFROPELLANT ALATE PARENT MATERIALS WERE CLEAIFD
FOR FRACTURE MEGHAMICSNDE FLAW GROWTIH SINGE IT SOMNTAIME MO FRACTURE CRITICAL PARTS (8). THE FMEMCIL WELDS ARE CLEARED FOR FRACTURE MECH ANILSHDE
FLAV ORERYTH BY THE WELD AESESSMENT (). TABLE A0 LIS TS ALL FMEAGIL YWELDS aMD IDEMTIFIES THOSE WELDS I WHICH THE CRATICAL IMITLAL FLAW SIZE 1S HOT
[E TECTAALE AND THOSE WELDS M WHICH THE ROCT SIDE {8 NOT ACCESSIALE FOR IMEPECTION. THOSE WELDS M WHICH THE CRITHZAL INITWAL FLAW SIZE |5 NOT CETECTABLE
ARC ACCEFTABLE FORFLIGHT BY RISK ASEESSMENT (3], DURING THE TEARDCAAM OF EMGINE 2010, SHRINKAGE CRACEKS WERE ORSERVED EMANATING IROAW THE ZLECTRON
BEAM VWELD BE TWW=EN THE INJECTOR AND EQDY IN THE AREA OF THE INCOLOY B3 DVERLAY Ok THE INTERPROPELLANT FLATE ME & T ANALYSIS OF THIE CRACK SHOWED
THAT THERE wWAS MO FATIGUE PROPAGATION OF THE CRACK, STRUCTURAL ANSLYEIS OF THE ARCSA SHOWS THE REFECT TO BE ACCEPTABLE EVEN IF THE "WORST CASFS ANE

ASSEHMED (10r.  THF PREBURKER WeS TVS TESTED (1 1}
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SEME FMEALIL
INSPECTION AND TEST

Component GAroom: CombusllonDevices Praparad: A, Hay
CIL fters: Adda.0% Approved: T. Hguyen
Part Mumber RS009920 Aprproval Date: groran
Component: Fuel Preturrar Change #; 1
FMER 1tam: AS0Q Directive ¥ CCHD MEXO1-5218
Failure #Made: Interprapellznt plate or elemen]-to-ptete braze [elot leakaga.
Page: laf 1
=ail.ma Causes & gni‘icant Tharazeraling Intpedionis)  Taetrs! Tocienen' el anoe
A N, BAFFLE RI09352
El FMENT R30093:s
IHTERFROPELLANT FLATE R520M024
FIk RO 15757
MATERIAL INTCGRITY MATERLAL WTEGRITY I3 YERIFIED PER SPECIFICATION REQUIREMENTS RS s
[z Lal e
THE PLAYE & PERETRANT INSFECTED BEFOR S MALHINIMNG AND AFTER MACHINING PER A5 16
SPECIFICATION REQUAREMENTS,
FLATE IS LLTRASOMICALLY INSPECTED BEFORE MAZHIMING PER SPECIFISATION RECLINEWMEMTE. RADIAG-912
ERAZE OPERATION |5 INSPECTED O SPFEZIFICATION RESUREMENTS, AND THE ALLOY 15 RA1GO7-407
TREACEABLE TO CERTIFMATICNS. FERGITC-150
ASSEMBLY JOINTE ARE LEAK CHECKLD, FENETRANT INSPECTED, AND INSPECTED VISUALLY T RS 0920
IMSURE 360 DEGREES OF ALLOY FILLET. RAJEIS 145G
RATBL 00!
AFTER BRALZING THE BAFFLES ARE FLOW CHECKELD. R|_0OSER
WELD IMTEGRITY ALL WELQS ARE INSPECTED TO DRAWING ANR SPECIFICATION REQUIREMENTS FER WELD CLASE It {0gid
INSPECTIONS IMCLUDE. wISLAL DIMENSMINAL, FEKETRANT, RATHOGRAPHIC, UL IRASCNIC, AND RACEDT-094
FILLER MATERrAL, AS APFLICABLE, RACI1S 116
PLALT 1505
RAQTI5-127
A= 1 5-0e1
ASSENBLY INTEGRITY THE INJECTOR ASSEMALY 1S PRESSURE TESTED AFTER DRAZING. WELDIHG, AND IMETALLATION RLacz41
FLiOCHE7
FREBURNER :NJECTOR FAZEPLATE FLATMFSS 15 VERIFIED FER SPECIFICATICH RECUIREMEMTS. RLDOS2S
THE HOT FIRE TESTING AMD 2MD E & M INSPECTIONS VERIFY ASZENELY INTESRITY, ILAST TEST)  RLOOCED D&
RLOQCES-06-
F LY 56-0F

Falure Fislzme-

Qperatloval Liga:

Lomprehensive feilure history data |8 mainlamed i~ the Prodlem Repor ng database (FRAMSFRALA)
Feference; NASA ketlar SA21/A8/308 and Rocketdyva keiter BARCODVE

Mot Applicabla.
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SSMEF  AICIL
WELD . INTS

Componeni Group:  Cembustlon Devices Propansd: A Kaw
CIL fem: ABOD Aoproved T. Nguyen
Campaneni: RSO 03000 Approval Daka: 009
2art Humber: Fuel Praburnee Change #: 1
ABDD Dhirective #: CoBD MEL.DM.E235
Paga: 1of 4
Critiea! inltial
ool  Flaw Sice Mol
Side Mzt DElectanla
Comporen Bzgic Pad biumbser Wie'd Humbe- Weld Type  Class Access HCF o LOF Comimens
FFRR CHAL'AFR RENRN9 1.2 GRS | x x X
FFE iHJECTOR R30Ca0ER 1 EBN 19 X X x
FPBE IHJECTOR RENCSO0 = E@A il X
FFB IMJECTOR RS D Eancd 2 57040 ! X x X
FFE INJECTOR RS DO L =2 0) 1l X
FPBE 'MJECTOR RS DOREAD 2B EBN {] e
FPB INJECTOR RS DD 4 EBW IF b
FFB BODY RS ICEH:S 1 4GPT] GTALW | x [C11%- 1]
FPa BOEVY RSILER23 5 B | = [AL S0
FPR FLIFL. MANIFILD R30%e0M ?r'*li:aj: 11, 8 G AN | A X [ACHN
12PTy
reo FUEL MANIFILD ASHcensa 11 (GPT; GTALY I X AL
rea FUEL MAK'FOLD AGSCOEDZE 13 [P T} GTAV | £ [ACEOY
Fr& XD INLET RECOED30 1 GTAV I X
FEE CEIDIHLET RECDE030 2 GTAVY | X ¥ X
FFR QI IMLET RECOED30 L GTAVW I
PREBURNER EXPANIIDH J2INT RE0I8322 1 GTAW 1
PREBEURKNER EAPANSION JOINT R&ti9h32 P GTAW ] »
FPBE aSIFUEL LINE RECI0525 1PLG TN | *
FP5 CHARMBER RE008018 A 0PTY. 4 GTAW | X b [AL500
R

FPE CHAMBFR RS00801E 5 I0FT) GTAW I X [#OH0

FOB CHAMBER R3008078 S0Py GTAVY | x (AR,
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SSME FMEA/CIL

FIELD CONFIGURATION VARIANCES FROM CIL RATIONALE

Compohent Group: Cambusticn Devees Pregared: A Koy
Ikewn Warme; Fuel Pribumar Apprayed: T. Mgy en
[kem Mumbet: ABN1 Approval Data: 4r, 88
Part Mumbwer: RIMad20 Lhanges & i
Dlroctive #: CCAC ME3-01-5215
Pagpa: 1ef 1
Rase Lire Palicnals \ariange Chang= Zat.onzls warant Jash Number -
', AGE]- WO RAT ONALE MTLY LIMER IS INSTALLED 1M LINER MAY IECONE DAMAGED. R0 7051-1441
EFFECTED. WARIOUS PREBURNER UEE AE IS FATIOMAIE: RS T -145%
AGSENE. [T, DEBONDED L'NER FAS SEEN UETERMIMED T BE A CRITICALITY T?IREE.



