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Component Group: Cambustion Devices Freparcd: A_ El-Ahmacd
CiL lem- A315-0] Approved: T. Hguyen
Parl Mumbsar: ROSSIT0 Approval Dater L
Component: Large Thrasat Main Combustion Cheamber Changa #. a
FMEA Iker: Ad35 Diractive #; CCBOMElQisMg |
Fallure Moda: {ntemal rupture althe MEC nozde Interface. ’ .
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Compenent Grovp: Combustlon Deviees Frepared; A. El-Ahimad
G e Al3nol Approwed: T, Hguyen
Part Humbgr: RAAR 100 Apprawal Data: 3/=0
Componert: Large Throat Main Combustion Chamber Change #: 3
FMEA ltem: A135 Direchive 8; coph MEE 0] -5238
Fallume Moda: Internal rupture at tha MGG nore Intedace.
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FAILURE CAUSE:  A: Dafamination of the nichel ptating al the afl end of the MCC,

THE LINER 15 cOMSTRUCTED OF MARLDY-Z. & COPPER BASE ALLOY DEVELQPED SFECIFICALLY FOR HIGH HEAT FLUX APPLICATIONS. NARLDY-£ WaS CHPCSEM FOR ITS THERMAL
CONDUCTVITY &0 1S COOLED BY COSLAMT CHAMNELS MASHINED ON THE BACK OF THE COMBUSTIORN WALLE (1], THE KHARI QY 2 12 CLOSED OUT W TH A CHRER BARRIER ARD
A MIEEEL OATER JACKET THE ELECTRODERISITED PROGESS IS CONTROLLED BY SFECIFICATIDNS FOR PROFER ADHESIAN 2. ELECT RDOEPOSIED NICKEL WAS CHOSEM FOR
CLCSECUT OF THE LIMER BECAKSE OF ITS STREHSTH AND SUMABILITY IN PAOWTHKC A TRARSITICN BETWEEN THE LINER AMD JACKET (3). THE BOMALIMNE ILEMGTH {8 DESISHED
TO PROVIDE ADEQUATE STRUCTURAL MARGIN AT THE 8FT END OF THE LINER PRIFARY STRESS FATTORS OF SAFETY MEET CEI REQUIRMENTS (4. TH= NARLOY-Z i5 CLISED
CUT oWITH &K ELEGTRODEFPDSITED COPFER BARRIER WHICH PROVIDES HYDRINGEN EMERITTLEMENT PROTECTION AND A NICKEL OLITER JACKET FOR STRUCTURAL STRENGTH
(1 THE BOMDLME BETWEEM THE MARLCY L SOPPER, AND KICKEL 1S DESIGHED TO PREVENT DF AKMINATION CLE TO STRUCTURAI 1.O0ADIMNG  THF FHNG OF THE SO0 ANT
CHBNMELS ARE FADIUSED TD REQUCE STRESS AT THE BOMOLIME (8} THE MNARLDYY-Z AND ELECTRQOEPOSITED NKZKEL THICKNESS IS INZREASED AT THC AT CHD TO FRICVIDE
A IEITY AND BEDCE STRESS VALLES (8. THE ELECTACDEPOSITION PROCRSE 15 COMNTROLLFD BY SPFOIFICATION FOR BONDNG AMEDINTECRITY (51 I IO CLE 84D LDV
GYULE FATIGIE LIFE OF THE LINER WMEETS CEIREQUIREMNENTS (7). THE LIMER PARENT MATER|ALS WERE I FAREDR FOR FRACTURE MECHAMIC SHDE FLAW GROWT!H SINCE T
CONIA'HS HO FIMCTURE CRITICAL PARTE (2:

(V) EP2K P RATELDD S, A KPTR-T1-175-202; (4} SOE-14L-03, CPINRECOCEE, (5 ROMATTIT, (6] ROOT 7705, C7ARLIOS3Z CrPI203IC03E, 81 MASA TASS 117
FAILLUMRE CALSE:  B: veld fallures af the tumaround mandoid of the ner.

THE AFT AMHLULUS FORMED BY THE IMLET. LINER AND THE CLOSURE RING ARE FABRICATED BY WO CIRCUMFERENTIAL WELDS 11, 12, AND TIWO SHORT CONNESTIMG wRING 13
14 THAT JOIM THE SFUT RING HALVES. THE WELD FREFARATIONS ARE SFECIF'ED UN THE DRAWINGS (13(2),03). THE INLET TEMPERATURES OF THE MANIFOLD PR 25 TP
SUBASSCMELIES AND 'WELDS FROM MYOROGEN EMBAITTLEMENT (4}, THE WELD PREPARATION AMD PROCESS IS CONTROLLED PER SPECIFICATION PARMIETERS 15! HICKEL 51
FILLER '3 ISED FOR WELT'S 11 ANU 12 BECAUSE OF ITS COMPATABIL T WATH INGOMEL 625 SPLIT RING AND THE HIGKEL BEASE. WELD JZINTS 13 AND 14 ARE MALE FUK
INGOHES 625, THE PRIMARY FACTORS COF SATETY MEET CEI REQUIRMENTS ). THE PARENT MATERIAL ADULCENT T4 TIHE ROOT FREP 1S RADIUSED TO REDUGE THE LOADIHG
OM THE SPLIT RIMG (11571, THE FAGS SIDE OF THE WELDS AND RING ARE MAGHINED FLUSH 10 REDUGE SURFAGE STRESS RISERS (2). KIGH CYCLE AN | 0w CYGLE FAIIGUE LI
oF THE WELTE MEET CF| REQJIREKENTS [8). THE FMEANCIL WELDS ARE CLEAREQ SOR FEACILRE MECHAMKCESNOE FLAYY GROWTH BY THE WELD ASSESEMENT (3, TANLE AX5s
LIZTS ALL FUEAMIL WELLS AN IDENTIFIES THOSE WELTS IN WHISH THE CRITIGAL NITIAL FLAW SIZE IS NOT DETEGTARLE ANG THOSE WELDS INVHICH FHE KOS SICE 15 MOT
ACCEELIBLE FOR INSPESTION. THOSE WELDS INWHICH THE CRITICAL IMITIAL FLAW SIZE 1S NOT DETECTABLE ARE ACCPETABLE FOR FLIGHT BY RESK ASSESSWENT 13

O] R00s 206, 12 ROME0D; (3; RO4GEEN; (10 572K 15 RL1EM Y 4G, RSS B755, CPI20R00OSE; (MRC4E200; 21Kl 2052, CPA0RACIZA; (¥ AB5-3768

R3S AT40-11

F__ 9 F_ % F__ 9



Gal -

Companeni Group:
CIL kem:

Part Humber;
Camponent:

FMEA Fem:
Failurs Mode:

SSME FMEA/CIL
INSPECTION AND TEST

Combustion Devices Prepared:
A3asa3 Approved:
RO44300 Approved Data:
Large Throst Main Cambuafian Chamber Change ¥;
A3X5 Diractlys #:
Internal ruptors al #he MCC nozzle inlerface.
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1ol 2

Falwie Causes

Sign fizart Characlar stics
LINER

MATERWWL INTEGRITY
HEAT TREAT/ANMNEAL

ELECTRODERNGTED
FPLATIHNG BOND AND
STARENGTH - EDCw AND
ECMi

WELL INTEGRITY
RO25330
WELDS 11,1213 5 1d

AZENDOLY INTEGRITY

FLIGHT FLOWY TESTING

Inapeactianis)d Test(sh

THE HARLOY-Z MATER:AL 15 YERIFIED PER SPECFICATION RECUIREMENTS.
HEAT TREATMHHNEAL |£ VERIFIED PER DRAMWING REOUIREMENTS,

THE ELECQTROCERISIT OF COPPER TO NARLOY IS INSPECTED FOR CEFECTS AND NEPOSEITION
PER SPECIFMZIATION REQUIREMENTS

A FOTWATER IMMERSION TEST CHECKS FOR COPPER BOND AND PLATING INTEGRITY.

THE SFFCIMENE FLATED AT THE SAME TIME AS THE LIMEIL ARE IKSPECTED FOR, METALLURGY,
MECHAMICA. BONO. AND TENSILE STRENGTH.

A PROOF PRESSIIRE TEST 15 FERTORMED QN THE LIMER

THE AFT ENIIOF MOG 15 NSPECTED ULTRASCRICALLY FOR BOD AFTER PROOF PRESSLRE
TEET!MG

BONHDLINE |3 "CHETRANT INSFECTED AFTER EVERY PEOQF TEST PER SPECH IGATION
REQUIREMEMNTS,

WELDS ARE INSPECTED TO CRAYWNG AND SPECIFICATION REQUIREMENTS FPER WELD CLASS.

INSPECTIONS INCLUDE: VISUAL, INNENSHINAL, PENETRANT AND FILLER MATERLAL AS
APPLIZABLE. THE ROOT 'WELLEE 11-14 ARE BORESCOPE INSPECTED TO VERIFY WELD
PEMETRATION,

WELNS ARF PROF TESTED PER SPECIFICATION REQUIREMENTE.
WELDS ARE L EAK CHECKED FER SPECIFICATION REIUIREMENTS,

THE GPLIT RING 13 LLTRASUNICALLY INSPECTED FOR WALL THICKMESS AFTFR FIMNAL MACHIMiker2

MCE |5 PROOF PRESSURE TESTED PER SPECIFICATION BEQUIREMENTS
THEI1DT FIRE TESTING AME 2MI £ & M INSPECTIING VERIFY MEC INTESRITY

THE MCS BOND LINE 13 UL RASONICALLY IM3PECTED AFTER EACH FIIGHT,

A THRIST CHAMBER NOZZLE LEAK TEST IMCLUDIMG THE MCC HISKELCOPPER BONDLINE 13
PERFORMED FRIOR TO EATH FLIGHT.
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G 1kem:
Par MNumber
CompeHient:
FMEA Hem:
Faillure Moda:

Cambiumlion Devicas

AJ38D3

RO4R300

Largz Thraat ain Sgmbusilon Chamber

A 335

Internal ruptura at the MCOC nozzle Inlefaca
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Irepectin s ¢ Tesl(s)
Cenprenenswe failure hislory deta s mainiained in bhe Problem Reportirg falsbass (PRAMSTFRACA}
Faferenge  MASA imier 5421307303 and Rocheldyne lelher FRRICOTES
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WELD ,JINTS
Component Group:  Soanbestlan Devices Frepared: A. El-Ahriad
CIL {beniv: A5 Approved: T.HNguyan
Component: RO4EI00 approval Date: 959
Part Humber: Large Thraat Maln Combasiion Chamber Change #: k]
AZIE DArnetive d: CCRBO KME3-01-5271 -
Page; 1of i
Crilicak Lzilial
Rogt  Flaw Size Mol
Sie Mol Cretactabla
Gamponerl Basx Par Mumber Weld Bumber Weld Type Claas Access HOF LCF Cammerts
BATH SOMBLUSTION CHAMBLR RO43100 L] EBWS & X X x
RSN COMBUSTION CHAKMBER Pi45100 87 EBn b X x h
WAl COMBIST IO CHARMBER Pa45100 5A,5% GTAW L] x x X
EAAIM COMBUSTION CHARBER RO4E300 0t GTA 1] X x X
KA COMBUSTION SHAMBER RO453040 1117 GTaW 1] X » i
kI COMABUSTION CHAMOCR PO4E2040 13,14 GTAW 1] x x A
KB COMBUSTHIH CHAMBER RO4E300 15 GTAW ] x X x
AN COMBLUISTHEIN CHAMOGR RCABLDT 16 FBW L] x X X
mAIH SORMEBUSTION CHEMBER ZOL x]e 18 EBAT | X
AN SOMBUSTICH CHAEMBER RI4EI00 22,21 Egws (ME] x
1IN SO BUSTION CHRMNMBER R 4E 300 39,40 ERBW b X
MAIN COMBUSTION CHANEBES P 4E 500 53 GTAW L] X L3 X
MAR CORMBUSTICN CHAMBER P ARSI} 59,70 BTAWS u X x X



