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Componsn Qroup: Combuwstfon Deviees Prapared: A Kay
CIL ham: - AI0D-CE Approved: T. Hguyer
Part Humber: REna 22 Approeal Data: L TR
Componant: Fram Wjoctor Change # 1
FMEA [tem: AT [Hrextive #: CCED MEI- B238

Fallure More: LK post erack.
Page; 1ol 2

Desiar f Dottnent Reference .
FAILURE CAUSE: A:impast demange, .

HaTHCS 183 ALLOY WAS SELECTED FOR THIE MAIN INJECTOR LOX POSTS (1) BECAUSE OF TS CREEF STRENGTH AT ELEVATED TEMFERATURES ANG LOWY CYCEE SATHSUE UiFF 1M
A HIGH PRESSLRE HYDROSFN FNWIRDNMENT (3] T HAS THE STRENGTH RESHLIRED FOR THE APPLICATION AND I3 WELDABLE WITH INCONEL 718 SLLOY. =I'F [LOW SHIZLOS
HEAT SHIELD RETATHERS, AND SECONDARY FACEPLATE RETAINSRS PROTECT THE QUTER ROWS OF LOX PUSTS FROM HIGH TURBULENT FLOV AT THE HOF-GAE NANIFOLD BUCT
OFENINGS AND FROEA FOREISN DEIECT IPACT (31 THE MINIMUL FACTORS OF SAFETY FOR THE MalN INJECTOR LOX POSTS MEET CEI PECUIREMEMTS (41, THE MaIN (HJECTOR
FROM ENGIME 2010 WAS VISUALLY INSPEGTED FER SPECIFICATION (5), OVERHAUL REGUIREMENTS. AND ADDITICNAL CHECGKS SUCH AS INSPECTION OF | 0% FOSTS LA SHELD
RETAIMZRE AMO INTERPROPELLART FPLATS FCR DAMAGE VATH KO ANORALOLS CORETIONS BOTED hetl

[Ty RE009130, RS005307; (2) RES-9572-0; (3] 25009122, (4] RSS8545 CPI3R01036, 15) PLAOR2: M6y iL. S0 3s-1042
EAILURE CALSE: B: Weld or matedal laws,

PARENT MATERIAL 1S HAVNES 192, PRDCURED 10 DRAWIMG SPECIFICATIONS 11). HAYNES HAS G0OOD STRENSTH, DURABILITY, AND WELDARILITY 123, THE WELDS AKE A
FRICTIDM INER 114 PROCESS. TIE WELDS ARE CONTROLLED BY TEST SAMPLING AND PROCESS CONTROI S (1) CONTROLE INSLUDE AXIAL UPSET, THRUST, LOAD va TIWS
TORQUE va TINE, AND SPINDLE SPESDS. HICH SYCLE AND LOW CYCLE TATIGUE LIFE REQUIREMEMNTS OF THE MAIN INJECTOR LOX POSTS MEET GE| REQUIREMENTS 4). THE
MIMIMAIM FACTORS DF SAFETT FOS THE KAIKINJZCTOR LOX POSTS MEET CEI RECLNIREMENTS (5) THE MAIR INJECTOR LOX FPOST PAREMT MATERIAL WWAS ELE#«"!E{':.I'[:H
FRACTURE MECHANICSMEE FLAW GROWTH SINCE THEY CONTAIN MO FRACTURE CRITICAL PARTS {8, THE FMEACIL WELDS ARE GLEARER FOR FRAL] URE MECHANICS/NDE

FLAW SRCWTH BY TIME AELC ASSESSMENT [7]. TABLE AZ00 LISTS ALL FRMEACIL WELDS AND IDENTIFIER THOSE WELDS MWHICYH THE CRITICAL IMITIAL ELWY SIZE 1S (e
DETECTABLE AMD THOSE WELDS IN WHICH THE RDOT SICE 1S NOT ACCESSIBLE FOR INSPECTION, THOSE WELDS N WHICH THE CRITICAL INITIAL FLAVY SI7E IS KDT OETLC TARIE
ARE ACCEFTARLE FOR FIGHT BY RISK ASSESSMENT (7. TEW ROW 12 POSTS FROM THE HIGH FLOW AREAS OF ENGINE 3010 WERE DYE PENETRANT INSPEGTED, [YPE Ve AT
THE IMERTra WELD ICIMT AREA AND VISUALLY INSFECTED WATH MO ANORALOULS CONDITIONS HOTED . I

1) A5350130 RS0OO2TY; {2 ASE-B572-D [IRAIE07-044; [0} RLOOLIZ, DPOZRCADIE; (5] RS5-65435, CPI20RCI0IE; &) HASA TASK 11T, {7) RE5-A756 & |1 OO &5 04z
FAWLRE CALSE:  C:Faligoe.

THE HEAT S1YELD RETA MERS FROTEGT THS BAZE GF THE P2STS AND INERTIA WELD JOMINT PRI THE HEAT OF THE HOT (GAS STREAM. THE POET IS SLIPPORTED BY THE
RFCONIARY FACEPLATE RETAINFR AND FHEL. 51 EEVE (1), TUE LOWER AREA OF THE POST 1N THE HOT GAS STREAM HAS SMRAL RIBBING ALOMG THE POST LERGTH whiC! |
PESENSITIZES THE POST TO VORTEX SHECCING PHEOMENA ANE ADDS ADCITIONAL STRUCTURAL STRENG FH (20, ALL FLIGHT ENGINES HAWE HAYNES 188 POSTS Fric
STRENCTH AND DURARITY HYOROGEN TRANSPIRATION SOOL MG OF THE INJEGTOR FACEPLATE RESTRICTS THERMAL GROWTH WHIGH GREATLY REDLCES [HE oSSRl [Ty
OF CRACKING AN INJECTOR SLEMENT. THE EENDING FLEXIRILITY OF THE LIZUID DX YSEN POSTS 1S SUFFICIENT T COMPLY VATH THE RADKAL THERMAL EXSANSION S0
CONTRACTION OF FHE INJECTCR FACE. A FATIGLIE AMAL YSIS RESULTED iN ACCEPTANGE MARGIS DF HICH CYCLE FATIGUE AND LOVY GTGLE FATIGUE WISE MFRTS G
REQUIREMENTS [3). LD STRAINS ARE SMAINTAINED BEL OV CRACK INITIATION LEVELS FOR HYDROSBEN ENVIRONMENT (4. STRAIN GAGE. STATIC PRESSURE AND DY HAMIC
PRESSLIRE MEASURERENTS WERE OBTAMNED FROM ENGINE 01 10F DURING HOT FRE TEST. THESE MEASUREMENTS ARE USED TO ANGHOR DATA FROM A 3.0 AR FLOV! MODEL
WHICH PREGICT 5 CONQITIGME THRCLGHOUT THE IMJECTOR. MATERILAL FROFERTIES FUOR THE LOX, PGST HAYE RECENTI ¥ REER URDATED BECAUSE OF A .TEST PROG IR
INTENCED TO DETERMINE THE FAT/GUE STRENGTH OF THE CONFIGURATION AND THE REDUGTION CAUISED b SCRATOHES (5). TIE CATA OBTAINED IN THESE 1=STS IS USEF L
w : 3 & T ~ THE L DET FATIGUE CHARAZTERISTIZS, DURMG DISASSEMELY 2F EMGINE 7 H Iy
OF PICH CYCLE EATIGUE Was FCUND (51, 010. 10 RCW 13 POSTS WERE EVALUATED AND HO EVITENTE

(1) 95000122 (2] RSOMA27, RSCISED. (%) RLOOSI2 CPRIZIROMID (4) RGS-3672-5; (5} L, MPR.ESU228, i8) | L 00 BS-1 042

RE5-B740-11
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Component 5o Cambustlan Devites Prepased. LA
CIL e AZA0-06 Approved: T. Mguyen
Part Humhbar; FEQ0g122 Approval Date: 3999
Comporent: Maln infector Change # 1
FMEA [tem: Arng Oireslive #: CCBD MEI-C1-5233
Failura Moxde: LXK postcrack,

Page: del 2

Creslan S Decvraenl Raledacs J

FAILURE CAUSE: [ Heat shield retainar fallure.

THE HEAT 5H ELD RETAIMERS (1) ARE FABRICATED FRLIM 313 STAIRLESS-3TEEL. THE MATERIAL waAS CHOSEN TOACT A3 AN 'NSULATOR FOR THE [NCONEL 718 EOD™.
FROTEC™MNE [T FROMW TRE THERMAL STRAINS THAT WOLULD BE CREATEL IF HOT GAS WAS ALLOWED TO MRECTLY COMTAC™ THE INZORNEL 72 ALLSY (20 THY M6 STA M S35
STEEL |5 ALS™ RESISTANT TOHYDROGEEN ENVIROMKENT EMERITTLEWMEMT. ALL MATEZIAL IS PROCURED FER DRAVI'NG REQUIREMENTS (1. THE HEAT SHISLD RETAMNEI IS A
THIN WALLED SHELL THA™ FITS OVER THE BASE OF £ACH MAINIMIECTCR LOX POST (d), To PROTECT THE IMERTLA WELD ARD THE EASE ©F THE POST FROM SIRECT CSORMITACT BY
THE HOT SASES. MAM INJECTORS ARE LIFE LIMST E0 BY MALICR WAIVER DUE TO POTEMNTHL EXFOSURE OF THE LOX FOST 3TUB RADIIE TO HOT GAS IMPINGENENT (101, THE
INSULATING FACTOR i§ CIEATED BY THE DEAD ZONE OF AIR TRAPFED BETVEEN TIIE POST AND RETAINER. THE HEAT SHIELD RETAINER 1S HELD N PLACE BY A CRIME RING AND
ALSO HELRE KEEP THE HEAT SHIELD AGAINST THE SURFACE GF THE INTFRPROFELLANT FLATE. THE HI@H CYCLE AND LW G GLE FATHGUE LIFE. AND RHNIMUM FACTLRS UF
SLFETY MEET CE| REGUREMENTS (50 THE HEAT SHIELD RETAINER A3 CLEARED FOR FRACTURE MECHAMICS/NDE FLAW CROWTH BY EITHER DETECTKIN OFF THR CRITHZAL
IHITIAL FLAVW SIZE O RISK ASSESSKENT [6). OMSASSEMBLY RESULTE OF ENGINE 2010 SHOWED NO CRACKED POSTS EVEN THOUGH RE TAINEHS WWiRL UAMAGEEU T L LE (O
16,000 SESCMDS OF TES |1 (7. HEAT SHIELD RETANERS WERE RE-DESIGMED TO PRECLLDE DAMAGE FROM HIGH FLOW [2). CONTINUED USE WITH ALLOWABLE
C14CREPANCIES RESULTHE FROYW OPERATICN 15 EVALUATED AND COMTROULED PER THF REQUIREMENT S OF THE MAINTENANGE CONTRCL COCTUMENT {20

(17 RS373144, {7° RSS-A572-0 (3% RS009744; 4] RS009122; (5! RLOCEIZ, CPI2CADNOIR, RES-E64E; (1MASA TARK 117 (Th1.L. CD BE1042, [B] RSO0 42 (6 55 8747 (10N DAR 267
C:AR 2877

FAILLIAE CAUSE:  E:Secondary laceplate retainet fallure,

THE SECTMNARY FACEPLATE RETAINERS (1) ARE FABRIZA™EL ~ROM HAYNES 188 ALLOT. THIS ATERISL WAS SELECTED FOR ITS GREEF 3TRENGTH AT ELEVATED

TEMFCRA TURES AMD |75 LOWACYLL E FATISUE L'FE IN HYGH PRESSURE HYCROGEN EMVIRDMIMENT (2}, THE ALLOY |5 PROCURED FER NRAVANG FEOLITREMENTS (11 THF
CECOHOLRT FACERPLATE RETAINER 15 DESIGNED T FHIVIUE A SUPPOAT POINT FOR THE LOX POST, LOCATE AKD HOLD TIIE SEGUHDARY FACEPLATE IM FLACE, AND ZFANKEL
FUEL RICH [AASES Do ALONG THE DUTSIDE OF THE LD¥ PQST (4) HIGH CYOCLE AMD LOW CYCLE FATIGUE LIFE, AND MINIFAUR FACTORSE OF SAFETY FOR THE SFCOMEIARY
FACEELATE RETAINER IEET CEI REQUIREMENTS f5). THE SELOMDARY FACEFLATE RETAIMER PAREHT MATERIAL WAS CLEARED FOR FRACTURE MECHAMIGENGE FLAYY GRIVITH
SINCE IT COMTAING NG PRACTURE CRIMCAL PARTE 18], DISASEEMBLY OF ENGIME 2010 SHOWED NO CRACKED POSTS EVEN THOUIGH RETAIMERS WERE DMMACED DURINSG
TESTIMNG (7} SECOMORRY FACEPLATE ML TAINERS WERE RE-DESIGNED TQ IMPROVE STRUCTURAL MARGIN (37 CONTIMUED LPSE WATH ALLOVIARI E DISCREPANCIES RESLL TING
FROM OFERATICMN 15 EVALUATED AND CONTROLLED PER THE REQUIREMENTS OF THE MAIMTERANCE CONTROL DOCURENT (9}

111 R300212], R&5I0A] 34, (2) RSE-EEF2.M; (2) RE0912S; (4] REGAS122: (5) RLOOR3? CPIZCAMIOIE RSS.2545; (5] MASA TASY “17; (71 L S0 8E- 102, (By RSTO0133 ASI0Q13Y; 5 RES.
nral

FAILURE CALSE: F: Loz af lincllon of ffow shisld.

INEQLEY 303 ALLCY WaS CHOSEY FIR MAIMN INJECTIR FLOW SHIELES ) BECAUSE OF ITS THERMAL EXPANSI DM CHARACTERISTICS (Z) WHICH 5HOULD REQUCE THERNMAL
CRACKING ALL 803 ALLDY 15 FROCURED PER SPECIFICATION REJUIREMERTS {2). THE FLCW SHIELDS ARE DERIGNED TC DISTRIBUTE THE FLEOW LCADS OYM THE ROW 12 FOSTS
AND RECUCE <IYE LOa COYNTEMFRATICNS (41 THE SHIELOS ALSD PROTECT THE POS1S5 FROM CONTAMIMNATION [N THE FLOW, THE HIGH CYGLE ANG LOVY CYCLE FATGUE LIFE,
AHD K IMIMUM FACTORE OF SAFETY MEET CEI REQUREMENTS (31, THE WAIN INJECTOR FLOW SHIELDS PARENT MATERIAL WS CLEARED FOR FRACTURE MECHAMICE/HDE FLAW
CROWTH SIMCE THEY CONTAIN N FRASTHRE CRITICAL PARTS 6], DURING TEARDOWYN OF THE WAIN INJECTOR FRURM ENGINE 20710, NO ANTRA LIRS W TH THL | L0 SPIERES
VWERE HOTEED (73, CONTINUED USE YW.TH ALLOWABLE DISCREPANGCIES RESULTIMG FROM OPERATION IS EVALUATED AND SOMTROGLLED PER THE REALISEYELTE OF TE
NEATERNANTE CONTROL DO CUMENT (B}

{17 RCO1G53T; (2 SS-8572.6; (3 REC1P0185; o) R3QDMI2Y (5 RLODSIA. CFSHIRACOZE, RES-B56: i) NASEa TASHK 117 (7l L. S0 33-17H2. @ R3E-8793
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SgnBicant Shasacterlstics
FOSTS
POSTS
FLOW SHIELD
HEAT SHIELD RETAINCR
BOOY ASSY

UPSTREAN COMPONENT
CLEAMMLINERS

FOSTFROTECTION
SHIELDIMG
"WTEGRITY

(L

8-

NOETE
POSTS

L POST MATER AL
ITELRITY

FOST SURFACE FINIEH

WELD INTEGRITY - INERT A,

WELD
JOINT

irepectkinis) | Tests)

ALL UPFTREAM COMPONENTS ARE CLEAMED TOFUELLOX USAGE TD YERIFY ABIENTE OF
CONTAMBNATIONDAMAG NG TAUSING DEBRIE.

ALL ACCESSIELE FLOW SHIELDS, SECONDARY FACEF_ATE FETAIMERS. AND FEAT SHIELD
RETAIMERS CN QUTER ROWS ARE WISUALLY AMD BORESCORE INSPECTED COR SECURITY AMD
AR GE PRIOR TO EACH FLIGHT AND WWHEMEWVER HIGH PRESSURE FUMPS ARE REMDVED,

MATERIAL INTEGRITY |3 YERIFIED PER SPECIFICATICN REQLIREMENTS.

THE POET MATERIAL 15 ULTRASGMICALLY NEPECTED FRICA 1O MACHINING

THE PCET IS HFAT TRCAFCD I ORAWIMNG AND SFECIFICATION REQUIREMEHNT S,

BEFORE WELDING, POST QUTSIDE SURFACES ARE PEMETRANT INSPECTED. FOST 10O 1S
BORESCOPED AT 4 PCWIER MIMIWMUM MAGHIFICATICN FOR FLAMS.

THE EURFACE FIMIEH {5 IHEPECTED PER DRAWING REQLREMENTS

AL WELD PROCESS CONTRGL SANMFLES ARE CESTRUGTIWVELY TESTED PRICR T AND AFTSR
VELDOING.

THE YVELD SCHEDULE FARAME TERS ARE WERIFIED 8Y MACHMNE READOUTE AFTER EVERY WELD.
IN BROCESS WELD PARAMETER INSPECTIONS INCLUDE AX 1AL UPSET MEASUREMENT, THRUST,
LOAD v TINE, TORGALUE ve TIME, AMD SFINOLE SPFEN.

REG-BF4C.11

Dasument Refrrenmss ¢
RE0049207
RECI130
ROD19530
REDNG144
R5o05237

BIAMCM

CDMRS0 Va1 Bl ol
CMRSD w41 BUD.CR]
CMREDWVATRID 1A

R3008227
0080

RAN11500 2

HS0C2027
RADT11-018

RAap115116
R3009120
REQ0920 ¢

H &S00 22
RSCCE207

RAIGOY -4



Companent Group: Sambustion Davices

£iL Iremn: A200-28 Approved: T. Hguyen
Part Humber: RE009122 Approval Date: Bigrqy
Companent: Hain Injoclor Charga ¥ 1
FIFEA [tem: Aron iraclive 3 CCED MEZ-D1-5233
Failure Mode: LOX postorack.
Page: 2af 5
Faiure Causes Zign-ficant Characierielics Inspectionis] S Testls)| Dz ourre=m qarerﬂ-n-.--_- N
B WELDIINFCSRITY - IKERT A ALL BOW 11 POSTE ARE ETZNED AND FENETRAMT INSPECTED, 0D THILY, AFTER MaCHRMING OF RAJ“ 15 1°F .
VIELD WELRD FLASH.
JTIHT
ALL POSTS ARE EDDY CURRENT INEFECTED. [REOCC2y:
SHCCTA TRANEITION THE CUTER ROV OF POSTS ARE INSPECTED FOR MISMATCE Y THE IHERTHA WELDED AREA
ADROSSE THE INERTIA
WFILDARER LD, AWD 0.0,
THE INNER ANMD OUTER DOIAMETCERS &RE INWSPECTED FOR OEFESTS PER DRAVIMNG
REQUIREMENTS.
AFTER WELDING AND KACRINING THE POSTS ARE INSPECTED 7O VERIFY THE ETUBI D.
DlanCTER 1S CONTAIMED 'WITHIN THE POST BORE DIAMETER
I=
C.ﬁ' THE INERTA WELDS ARE LESK TESTEDR WITH HELIUM FOR DEFECTS. IMERTIAWELDS ARE PROWIF RGCM2IT
— FRESSURE TESTED. Ratoa123
THE CXTERMAL SURFACE OF INERTIW WELDS OF ROW 13 ARE VISUALLY IMSPECTED AFTER R5C28128
FRIMF PRESSURE.
ASSEMBLY INTESRITY THE HAT FIRE TEATING ANG 2HO E & M INSPECTIONS VERIFY "NJECTOR POST IHTEGRITY, 1 00R50- 04
RLAODESE-IE
RLo0meE-07
A&FTER EAZK FLIZHT AVISLIAL INSPECTION 1€ PERZQIMED TO CHEZK FOR EVIJEMCE COF OWREDR VARG 245
THERMAL DAMAGE TS THE 'INJECTOR. (LAST TEST)
o RELAINER I1EAT SHIELD 5003144
MATERIAL INTEGRITY MAIERIAL INTECHITY S YZRIFIED PLE OPsING REDUIHEMENTS.
THE RETAIMER 15 FEMETRANT INSFECTED PER SPECIFICATION REQUREMENTS RABTIE-116
ASIENBLYT INTEGRITY THE RETAINER |5 CLEARWEDR AND INSFECTED PER SFECIFICATION REQUNGEMENTS. RAM 10018

RL10C0
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Cempaonent Carmhuzten Devices e i
CiL kem: AI0D-CE Approved: T. Nguye
Part Mumbar: REMIT12E Approval Date: 9/999
Lomponent: Main |njeclor Change §: 1
FVEA Ilem; Al0p Directiva & CCBD MEJ-01-5222
Falhire Mode: LO# post cragk,
Fage: Jof 5
Failure Causes Zignifiza~t Charadariztics Irpeciinnish ! Tastis) Dosu-rae Raterance
Ly ASSEMBLY INPEGRITT THE RETAINER 1S IKSTALLED AKND IMSPECTED FER SPEGIFICATIIN AND DRAWING RAn i2-002
REQUIREMENTS. RLOGH®Y
R3003122
THE RETAIMERE 4RE INSPECTEDN PER MRANING ANT SFECIFICATION REQUIREMENTS FOR FINAL  RLADISY
ASEEMELY ACCEPTAMCE. RSOIE122
THE HCT MRE TESTING &NEZND E & M IKSFECTIONS VER FY INJECTOR POST IMTEGRITY. FrLW0s1-04
FLOODES-06
RLOMJGE Q7
AFTER EACH FLIGHT &WISUAL INSPESTION 15 FERFORNMNED TO CHECK FOR EVIDEMCE O "OMRSE WA1BLZ G40
THEBMAL DAMAGE TD THE INJECTOR,
ALL ACCESSIBELE FLOW SHIELDS, SECONDARY FACEPLATE RETAINERS, AND HEAT SHIELSS O CMRED W44 B 10040
DUTER ROWS ARE VISUALLY AND BORESCOPE INSPECTED FOR SECURITY AND DAaMAGE PRIOR CWRS0 w4’ BUO O3
TO EACGH FLIGHT AND WITEMEVER HIGH PRESSHEE PUNPS ARE REMOVED. RETAINERS ARE CRMASD W BUNOA?
INSPECTED CH QL TER DMAMETER FACING PORTIONS ONLY. LASTTEST}
E . ----_".HETAINEF! IAalN ELEMEMT - FSma1:2 T
INLEGTOR
MATERIAL INTLGHITY MATERIAL INTEGR|TY IS VERIFIED PER DAWA NG REQUWREMENTS.
RETAINER 15 PCHETRAMT INSFCCTED PER SPECIFICATION REDINREMENTES RAM 15116
AZILYMBLY INTECREY RETAINER |3 CLEANED AKD INSPEC VELDFER SPECIFICATION REQUIRENERNTS FL1GO01
RETAINERS ARE INETALLED AND [NEPECTED FER DRAWANG REOUIREMENTE RE00D- 23
RETAINES 15 INSPECTED TQ DRAWING REQUIRFMFNT S FOR DRY-FILM LUBE AFPPLICATION
RETAINER |3 ERAZED AND INSFECTED FER SFECIFICATION AMD DEAWING RFQUIRFMENTS. RADIGV-0110
RBO 7 1ED
RS003 37
RETAINERS 2RE INSPFECTED PER DRAWING RECLIREMENTS FOR FIMNAL ASSEMELY ACCEPTANCE. RSCI91 kK]
RECIO12
THE HIT FIRE TEET/HG AND 2ZND E & M INSPECTIONS WERIFY INJECTOR POST INTEGRITY, BLOCasC-CcA
FLOCCEAT -3
RLCCOSE-

AFTER EAZSH M ISHT AVISLAL INSFECTICN 15 FERFORMED TQ CHFCK FIIR EWIDERCE OF
THERMAL DaMaASE TO THE IRIECTOR.

ALL ACCESSIBLE FLOW SHIELDS, SECONDARY FACEPLATE RETAINERS, AND HEAT SHICLDS
RETAIMERS CH{ OUTER RCWIE AHE YISUALLY AND BORESCOFE INEFECTED FOR SECLIRITY AN
DAMAGE PRIOR TOF EACH FLIGHT AHTD WHENEVER HIGH PRECSSURE PURFE ARE REROVED.
RETAINERS ARE INSFECTED OY OUTER CIAMETER FACING PORTIORS QMUY  (LAST TEST)

RES57a0-1

QMRI0 VA 33040

CIASED e G0 sy
DR Y BU0I03T
DRRSE e 16008
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Fafure Mode:
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Fajl-re Cauges

Sigrileant Characterizlize
CLIP-PCSET
STRAIZHTEHING MAM
{4JEGTOR
MLT
T-BOLT, POST
STRAIGHT EN'HEG AW
INJECTOR

MATERAL WTEGRITY - ZLIP

AESEMELY INTESGRITY

MATFRIAL INTFGRITY -HLT

AS5ENBLY INTEGRIT

MATERBL IHTEGRITY - 7
BAT

Iraped onlz) f Tastie)

KATERIAL :MTEGRITY 1€ VERIFIFD OER SPECIFICATION BEGUIREMEMTE.

CiIF 15 FENETRANT IMGPECTELD FER SFECIFICATIDN RECHIREMENTS.

CIP 18 CLEAMED AND INSPECTED PER SPECIFICATION RECL'REMENTS.

CUP IS INSTALLED AND INEPECTED PER, SFEZIFICATION AME: CRAMING REQURELENTS.

HEAT TREAT 13 VERIFIED PER SPECIFICATION REQLIREMENTS.

MATESIAL IMTEGRITY IS YERIFIED PER SFECIFICATION REQUIREMENTS.

MUY 15 FENETRANT INSFECTED PER SPECIFTCATION REQUIRSMENTS.

NUT iS5 CLEANED AND INSFECTED PER SPECIFIZATION RECLIRFLFEMT S

LT 15 FLASH STILVER PLATED AMD IMEPECTED PER CRAVNHGC REGUIREMCHTS.
#UT TORAQLUE I3 APPLIED AND INSPECTEDR PER DRAVWING REQUIREMENTS.

A VISUAL INSPECTON 15 PERFQRIMED AFTER MUT INSTAI LATICN HAS BEEM COMPLETED 4ND THE
THREAD MELT HAS BEEM FERFCRMED

HUTS ARE H3PECTED FOR FINAL ASSERMELY ACCEFTANGE PER DRAMNW NG REQUIREMENTS.

THE HOT FIRE TESTING AND ZHD E & M HEPECTIONS YERIFY POST IMTESRITY.

AFTEF. EACH FLIGHT A Y'SUAL INEPECTION IS PERFORMFN T CHFCK FOR EV.DENCE DE
THERMAL DAMAGE TO THE [RIECTOR, .

ALL ACCESSIBLE FLCAY SHIELDS, SECOMOARY FAZEFLATE RETAINERS, AND HEAT SHIFI DS
RETAMERS ON CUTER ROWS ARE VISUALLY AMD BORESCOPE INSFECTCD FDR SECURITY aND
LAMESE PRIOR TO EACH FLIGHT ANDWHENEWER HIGH PRE3ZLRE PUMPS ARE REMOYED.
YVWHEMEVER HIZH PREZELRE PUMPS ARE REMDVED FLOW SHIELDS ARE PHYSICALLY INSPECTED
F&gp%?TNESE RETAMNERS ARE INSFECTED M OUTES DIAMETER FACING PORTIOMS QMUY

¢ !

MATCRIAL INTEGRITY |3 VERIFIED PER SPECIFICATION RECUIREMENTS.

PENETRAMT INSPECTION |2 PERFORLED PSR, SPECIFICATICN REQILIFEMENTS.

Dot iens Reference N -
R112550

oD 37
RCIrasx

REGTO-1865
RADI1S-116
RL10CD1

RO0714H530
25000232

ARC |85
RACs1 020

RCC11372
HACT#5-116
FLCHNM
RO21 1575
RSO05Z2

ROD" “ B3
fEECOR122
RLOOCE0-02
R LGnSE 05
RLOMIGE .7

OMRED WA1B D 842

CIRSE VA L 040
OMRSE V<" 3140 03
OS] VAIBL0 OR2

REO170. C5
ROD9251
FAC115 1°F

RLat95iH
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Gomannent Comrpushon Leviges )
CIL fam: A200.06 Approved: T, Myiryet
Part Humbar: RE@0S112 Approval Date: ooy
Component: Maior Injector Channga A: 1
FMEA Hem: A 2GD Dirackies & CCRI ME3-DI-5211
Failure Mode: LOX post crack.
Paye: Sof 5
Fa 'ure Cruzes Signibearl Characle: stics {aepadtionls) f Tests] DeeLmen! So'araos
F AGSEMBLY (NTEGRITY CLEAMIMG JE ACCOMPLISHED PER SFECIFICATION ROQUIREMENTS RL10M 7
P 9s3
INETALLATION 15 VERIFIED FER SPECIFICATION AND DRAWING REQUIREMENTS. RAC 1953 -
FRENCA 22
AVISUAL INSPECTIIN |15 PERFORMED AFTER NUT INSTALLATION HAS REFMN COMPLETED A RS2 22
THREAC MELT HAS HEEN FERFORMED.
Failure = &hary: Comprehens.ve failure vigiony data is mainteinad in the Problemn Repoaring databaae IFRAVMSFRACA)
Refererte  MHASE [eder 42188308 and Racadyna [abder SRRCODTET.
L amal Lse Fot 4ppicable.
REE-A740-11
i i
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aoME ¢ Ails b
WELD ... JINTS
Component Group; Combustion Devces Prepated: A Kay
GIL tem: Apprmoved: T. Meuyen
L omponent: Approval Date: 9./9,99
Part Mumber: Change ®: 1
Diracthve 4: CCBO WME3-DY-5230 -
Page: 1ef1 '
Crincat Ininal
papd  Flew Size Not
Sida Mot Deteclable
L ompises Bag'c Farl Numhar Viald Mumker Weld Type  Chaes Access HGF LCE Comments
MAIM IMJZCT DR ASI FR&C 006" 3 GTAN | b4 )
MAIM TMLECT DR ASI RACDO00 3 GTAN I X x
MAIN IHJECTCR RSA0L126 1 EBW f
MAIN NIBL 2R RSICLTEE fi, 752,573 QAW | X x X
MAIN IMJECTGR ASA02475 B EBW/ | X
MAIM IMJEGTOR RENIES1 26 El EB¥/ | X
MAIN INJECTOR RS 26 i EBw/ Il X A X
AN IHIECTER RICN%1Z6 12,22 QTR 1 X
SAAAM HUER TR RE925 14,15 STAW | x X =
MAIH 'HAECTCR Q&oa9 24 14,17 e Al | x
MAIW MIEZTOR RE008* 26 21 GTAW | X
AN PHAECTOS BEO01 26 " GTAW il X
MAIM M IECTON FEHHI 28 22 CTAMW i X
RAM IHISCTO= RS0 26 2325 54 GTAN | X
AN M IECTOe RS00N1 28 44,45 OTAW | X *<
FAR [N JECTOR RSO0 28 50,51 EEW 1a X X b
MAI INJECTOR RSO0 28 a9 EEW 1l X
rAH INJECETOR R300912% G061 STAN I X X
IMLET SHELL RADOE2AE T LFT EBY |
INLET SHELL R3CIES 1 RHT EBWY | S X
IN.FT 3HELL RSCO5ZYT B0 FLES FRWY I b



BE-V¥

SSME FMEASUIL

FIELD CONFIGURATION VARIANCES FROM CiL RATIONALE

TUBE TOHBEI FEM TLHRES

LSE AS |2 RATIOMNALE:

1
r

3.

BRAZE JOINTS ARE DONE WITHOUT INDUCEE LOANS
MO RESIDUAL STRESSES IM TUBRS.
SECTIONED HARLDVIARE SHIAWS NO PROBI FIAS

5. AIC0-07 SPLITTER VANE SPUITTER VAHE GEOMETRY
GEDVETRY IS VERIFIED FER AOES HOT MEET CURRENT
CURRENT CHLAWY NG DRAW'NG REQUIRERENTS.

RECIUIREM=NTS. (ECP 938R1)

RE-DESHIN GF THE SPLITTER WANE ALTERED THE SFRUCTURAL RESFOMSS
O THE WAMES T FLOW, ELIAINATING FLOW INOUCED CRAGKINS,

USE AS IS RATIONALE:

*. EMNGIMNES NOT MEETIMNG CURREMT SPLITTER WAHE DRAWING
REQUIREMENTE ARE SCREEMED AT (SREEM RLUH T IDEMTIFY TROGE
EXH'BITING THE 4 liHz RESPCMEE. THESE ENGIMES ARE REMWORYED T
LLURRENT DRAWING REQUIREMENTS. RE-PRESSIIRE TEETED AMD RE-
[DEMTIFIED.

Cogmponenl Group: Combuglion Devices Prapetad; A Kay
Mem Nama: Main Injeclor Approvad: 1. Nguyen
Itarn Mumbar: AZCD Approesal Dake: B/oron
Parl Number: ARO03 {22 Change ¥ 1
Dlrective & CEBD MEI-D-5235
Paga: 1ol 1
tha Line Rationa'e Warmnze Change Rationale wariart Dazh Number *
©ARLR-aT | DK an $L..E uF RO BORESGAPE INSSECTICN. VISUAL VERIFICATIGON GAVE AGDITIOMAL COM| IIMEKCE THAT RRAZING HAS T41, 7RI TEY
OoaTE |5 E-RATED AND HOT CREATED LIGLID METAL EMBRI TTLEMENT. 7E1 731,800,
BORESCOPED (ECF 697} LUS=AG 15 RATIONALE:
1 Al! SLEEVES ARE X.RAYED, WHICH SPECIFHIALLY INSFECTS FOR LIcUID
METAL EMBRITILERENT CRACKING;
2 JAINT SUSCEPTIRILITY 15 LOW (NOD STRAIN 20 TUBE DURING WL DING,
BINIE I".'ILIET FLOMAY ORLY TOWITNESS HOLE).
2 A.:nﬂ 05 WAL THI"‘WE“ QF  PREVIOUS COMFIGLRATION FAL TIIII:KEF'. Wﬁ.LLS GAVE ADDITIONAL LCJH POST SUFPORT M T‘-IE HIGH Froa A0 -
SCCONDARY FACEPLATE & THINMER whaLL. ARFAS,
FETAINESRS 'MCREASED G LSk AS 1S RATIONALE;
QUTER THFREE RCWS. (ECP #24) 1. HICH FLOW AREA POSTS 'WERE PLUAGRD AND RCDDED FOR ADDITICNAL
SUFPORT;
2. LIFE LIMT ON THE MAIN TMJECTOR LOX PDSTS PREVENTS DAMASE
LEVELS FROM EXCEEDING Al I CUVABLE LILITS. [BAR 1373)
3. A200-0€ EDDY CORAEMT MO EOCY CURRENT INSPECTION EDDY CURRENT INSPECTION PROVIDE ADDITIGMAL COMFIDENCE 1N IRTERNAL -4 1-, -5 -7?1.. -
INSPECTIOM N ALL LOX FOST OF INERT L2 WELDS, WELD INTEGRITY, L1 DT - T
IMERTLA \WELDE, /ECF 847 USE AL IS RATIONALE: BB
1 INERTH WWELDS ARE CONTROLLED BY SPECIFICATION:
2 MO FAILURE HISTORY WITH HAYMES 188 POSTS:;
3 SURFACE FINLIH IS CONTROLLED T REDUCE STRESES CONCENTRATICMNS;
4. ROW 3 POSTE ARE OYE PENETRANT INSFECTED QN 0.0
4 AZ00-07 ELMINATION OF ARAZER BREVIOUS SLIMINATION OF BRAZE JOINT ELIMINATES THE POSSISILITY O° LIGUID FETAL 741 71, 781,
ERALFE JOINTG OF ASI INLET COMFIGURATION EMBRITILEMENT.
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