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FAJLIME CAUJSE Ar BEARING FAILURE DI W0 SPACL IR, PITTIMG, WEAR Ok CONROLICH OF BALLE DR RACES; LOSY OF RAGIAL
CLEANRNCE; CACE FAILURE; LOSS DF COOLANT; OF CONTAMINATICN IN REARIRGS

THE WIGM PRESSURE DRIDIZER FURDUPUMP USES THG SETS OF DUPLEX #EARING PAIRS PRELOMIED JM THE EXTERNALLY COMVERGING
CONTACT ANOLE CORFIGURAYION. {ME SET OF 57wn AORE ANGULAR CONIACT DEARIMGE ARE USTD AT VHE TURDIHE EMD €13 AND ANOTHER
SEf OF 45mm GORE DERKINGS ANE LUCATED AT THE FUMF END §2) OF THE TURBOPUMP, SOTH SETS PROVIDE RADIAL POSITIGNING OF THE
SHAFT OURING ALL PHASES OF OPERATION. W ADDIVIOM, FHE TURBIME END BEARINOY PROVIDE ANIAL RESTRAINT DURIME THE START
AHS® SHUTDOMN TRANSIEMTS. THE BALLE AND RACES ARE MANUFACTURED UTILEZING 448C CRES, FOR 175 HARDHESS AND LOWD CARAYING
ABILITY ¢3), THE ALLOY 1§ SINGLE VACUUM MELTED TO MINIHIZE IHPURLYY FONMATION (13 (2). 1T 19 AUSTENIEED, GUERCHED,
AMG DOVALE COLD STASILIZED AMD TEWPERED FOA ADDITIOMAL HANDMESS AMD MATERIM DINEWSIOMAL EVABILITY {1} {2). 440C CAEe
1§ LOX COMPATIBLE €3}, THE BALLS ARE POSIFIONED BY A WANDHEL WRAPPED GLASS FABRIC/TFE (TEFLDN) RESIN IMPAEGMAVED CAGE,
WHECK 15 BATCN TRSVED FOR LOX CONPAVIBILITY ¢3). TEFLOM {PFE} WAS SELECTED FOR |FS HIGH LUBRICITY, WEAR MESISPANCE AWD
REQUIRED MECNAWICAL PROPERTIES ¢33, DRY-FILM LUBNICATEON LE APPLIED T YHE CAGE AUD RACEE WHILE YHE BALLS ARE SPUTTEM
|COATED FOR LUARICATEON €13 (29, THE CLEANING {4), PACKAGING, AND STORACE SPECIFICATIONS (5} ENSURE CORROEION-FACE
EEARINGS PRIOR TO SEMVITE. TRGINE DRYING AND PURGING FRCVIDE A POS)I[VE PREISURE BARRIER FROM ANHIENT MOISTURE ENTRY
INTD THE TURBCPLMP, COOLANT TO THE PUNP END EEARINGS [E SUPPLIEG BY THE LEAKAGE FLOW OF [ME REAR PREMURNER PLHP
|DAMPING SEAL ELEHERNS ARD 1S CONTROLLED BY DRAMING CIMERSIONS (&) {7). AW ANTE-VONYEX DESTEN IWCCRPGAAIED THTG TRE
$UPPORT REDUCES YHE COOLANT FLOU UWIRL UPSTREAM OF THE WEAAINGS ¢B). COOLANT FOR TNE TUREIUE END DEAMINGE 1S #UPPLIED
BY THE DIYERVER RIAG (9). THE COOLAWT ORIGIPRTES FRON THE PREPUANER IWPELLER INLET WHICH 1% METERED BY THE HOLtOW
PREAURMER TMPELLER BOLT (103, TVHE COOLANT FLOMS ERTERWALLY TWROUGH THE SHAFT TOMMADS FOUR MADIAL PASSAEES WHICH FEEDS
THE WMIFOLD OF THE BIVERTER RNMG. THE RINO WA HULYIPLE DISCHARGE JETS [D PREVENT TOTAL HLOCKADE OF FLOW (P).

CLEANL INESS REQUIREMENTS CURING ASSEMELY (11) AMD AT THE VEHICLE PROPELLAMT CLEAULIHESS {§2) LEVEL MINTMITES 1HE
POFERTIAL OF COOLAN) PASSAGE BLOCKAGE, RUNBING AT SEAL CLEARANCES, AMD AEARING SURFATE DEGRADATION FROM CONTAMINATION.
A MD-LOBED NEARING EETENVION WUT {¥3) [$ UTILIZED DOWHSTREAM OF THE MO, 3 BEARING FOR UPTIRIZATION OF FHE PRESSIRE
IENVIRONMEHT FOR CAGE LIFE. THE INCREASED INNER RACE ENOMLOERS PERMAT NIGH COMTAZT ANGLE LOMCTHG FOR [HPADVED AXIAL
THAUST CAPABILTTY (13 {2). THE BEARINGS ARE WEAR LUFE LIMITED BY WAME WAIVERS (14}, COMTENUED USE HETH ALLOWABLE
DISCREPANCIER RESULTING FAOM OPERATION 1S EVWAYUNTED MWD COMTROLLED PER THE HEQU|REMENTS OF THE WAINTEKANCE CONTROL
IXICOMERT {1%).
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| DES1EH
FAILIRE CRUSE B1  EKCESSEvE FOF DAMPTAG SEAL CLEARANLCE

THE FRONT (1) AKD REAR PREAURHER PiMP BARFING SEALS (2) PROVIDE DAHPENG AND GTIFFMESS 10 THE ROTOR ASSEMOLY AT TKE
IPREGLRMER FLUNF JWPELLER (%) LOCATION. THE FROMT DANPING SEAL t5 PILOTE® BY THE FROWT AETAIAER RINC (&) AND THE
[PREGUNUER PLWP VOLUFE HOUSING ¢5). THE REA DAMPING SEAL 15 PLLOTED 8Y THE EUPPORT [4) AND REAR RETATHER M1MG .
THESE ELOABEEHELIEE ANE SECUAES BY BOLTS (d) WITH LOCEWASRERS (%) THF DAMPING SEALS ARE MAMUFACTURED UFELIZING
SILVER, WNICH WAE SELECTED FOR 1TS AENEILE SIREMOVH, 1GHITEON RESISTANCE, THERHAL COMOUCTIVINY, UEAR RESEATAMCE, AND
FRETFIUG CHARACTERIATICS ¢#0). THE RETRINER RINOS ARE MANUFACTURED LFILIZI®E K-NONEL, WRICH WS SEVECTED FOR [TS
TENIFLE STREMITH, IOWITION MESISTAMCE, DUCTILNTY, AHD TGLMHHESS CHARACYERISTICS AT CRYCGEMIC TEMFERATURES, AND CORROSION
AEEIATAKEE ¢10). THE ALLOY I8 EDEUTION WEAT TREANTED AHD AJE-BARDERED (R) (T). THE BOLTS AMC LOCKMASHERS ARE
[HAKUFALIURES UTILTZING A-206 CREE, WHICH WAS SELECFED FOR [T$ TEMSTLE SYNEMGEM, DUEVILETY, ELASTIE MODIRLIA, AKD
|[RESISTAMCE TO CONADBION AKD STRESS CORROSION CRACKING {10), THE ALLOY IS SOLUTION HEAT TREATED AND AGE-HARDEMED [{})
{¥]1. FPE LOCKMASEERY ARE AMNEALES FCR THIS BENSIME APPLACATION (9). DAY-FIEM LUBRICATION f2 APPLIED D THE ADLTS AND
WAEHERE TO NEL1EVE FRICTION AMD ALLOWE EQUAL LOAD DISTREGUTICGH To FHE THRERDED SRFACES (D) {9). THE LOCKWASAFES ARE
SECURED DURING ASEEMALY P PREVEUT BOLT DISENCACENENT DURIKO OPERAFIDN. ASSERGLY PROCEDUNES FOR LOCKENG DEVICES EUSLRE
|OEFECT-FREE IMSTALLATION €113, TKE SEALS ARE MACHIMEC MITH ACCOMMODATIONS FOH PRESSURE QEFLECEIONS FO ACHIEVE THE
DESIRED TAPER AMD CLEARANCE DURING DFERATI(ON {73 €22, AN ENTERHAL ®NURLED DIAMOND-EHAPEQ FATFERN 1S INCORFURATED ON
THE SEAL IHG SARFACE 10 MININTIE THE TAUGENTIML YELOCITY COMPOMEMT FON ENHAKCED ROTORDYNAMIC STASELITY. THE DAMPING
SEALS PAOVIDE SUFFICIENT LOWD CANRYING CAPADILITY TG PREVENT LNAFT COMTACT DLRIENG OPERATION. CLEAMLIRESS REQITREMENFE
DURING KAHDLING AM0 ASSEMALT (123 AKD AT THE VEWICLE PAOPELLANT CLEANLINESS {11) LEVEL MIMIMIZEE FHE ROTEMTIAL Of
CONTAN|MAT |08 INDUCCS RUBEING OF FHE SEALS. CONTAHINATES EWTRALNED YN THE FLOW ETREAM ARE ACCELERATED TEMIRIPEIALLY
FROM THE IHPELLER DISCHARDE IATO THE WQLUTE.

fALLURE CAUSE €: LOSS OF EEARING RETALNIKO BDLT PRELOND

PLMR END QEARING LOADE ARE THANSHITRED THROUCH THE ISCQLATOR (1) TO TIE EUPFORY STRUCFURE {3), THE [SOLATON 1% RADIALLY
PILOVED TD TME SURPOHT AND IE METAINED @Y MIME BALYS (1) WITH LOCKWASHEAS {5). THE BILYTS ARE HANUFACTURED UTILIZING
A-288 CRES, WHICN WAS SELECTEC POR F15 TEWSILE STMENGTH, DUCYILITY, AMO ELASTIC MOGULUS {3). THE ALLOY [5 SOLUTION
HEAT TREATED (3). DAT-FILM LUBRICATION 15 APPLIED TO TWE TWREADT TO MINIMIDE FRICTION WHILE ALLOMING EDUML LDAD
|BISTAIGUrCOM T0 ALL TAE THREADER SUAFACES (33. THE LOCKWASNENS ARE YIELOED AGAINET THE ROLT HEADX V& PREVENT

J0 I SEMGAGENENT DURING CFERRTION. THE LOCKWASHERS ARE MANUFACTURED UTILIZISG 321 CRES (4). THE MLLOY 15 DUCTILE AND
NESISYART TD CORRDSION AND STRESS CORMODSLGH CRACKING (33, [T RECEIVES A GOLUNDON NEAT THEATMENT AND 15 DRY-FILMW
LUBRICATED {%&). ASSEMELY PROCEIURES FOR LOCKEXE DEVICES ENOUAE DEFECT-FREE IMBTALLATION (SF. THE BOLYS AMD
LOCNWASHERS ARE ASSESSED TO HAVE INFIRITE LIFE C7) AND MAE NOT TRACKED BY SERLALIZATION. LOSS OF SUPPORT ARD POSETICH
CONTROL WOUL® REGUIRE LOXE OF FRELOAD TQ ALL NIKE EOLTS, SINCE THE IEOLATOR IS RADLALLY PILOTES TO TEE SUPPORT.
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FAMURE CAUSE D: CARTAIDGE WE® FAILUAE OR LOSS QF §iPPORT

TUHRINE ENG BEARING LAADS ARE TRAMSMITTED THROUGH THE CAATRIDEE (1) TO THE SUPPORT STMUCTIRE (2), THE CARTRIOGE 1%
RADIALLY PILOTED BY THE SPPOAT, LniCH 15 EECUAES TO THE MAIH #LWP HOLISEMG &Y T8 SOLTS (3) ANO LOCKMASHERS {4). THE
CAATREMCE )& ELOTTED PETHEEN TNE WEARING CARRIER AMS THE MOUNTTHO FLAMWCE AND ACTS AS A LICMF EFRING {1) ' ACCOMMODATE
SHAFT MOVEWENT. AXIAL EHOULDERS ARE FACWERED NY THR SUPPDET AND ANTI-VORTEX RING {5) 10 CONIROL SHAFT ANIAL MOVEMEMT.
THE CARTRIDEE |8 MANUFACTURED UTILIZIKE AW INCOMEL T18 FORGING, WIICH WAS SELECTED FOA IT3 TEMSILE STRERGVH ALY
CUCTILITY OVER A HIDE TEMPERATUNE TAMGE, HIGH MOpULUS ¢f ELASTICEITY, AND CORROEDOM REEISTANCE (8). THE ALLOY 1S SOLUTION
HEAT TREATED ANE AGE-WARDENED {1). THE JOURMALE FOR THE BEARIRG WACEY ARD SIPPOAT FILOY, AND THE BEARING PRELOAD
SPRING LIP, AHE CHROME PLATES TO MINIMIZE FREITING AMD GRLLING POTEKTIALS (1). BRY-FILW LUIRICAIION 1B NPPEIED
TARDUGHIT THE FART 10 MINIMEZE FRETUAWG AMD RELIENE FRICTION AT FHE SLIDING IATERFACES {1};. TNE SUPPORT BULTS ARE
[MRRUFACTURED LIILIZING A-2B6 CRES, WNICH WMS SELECTED FOR [T5 TENSILE ATRERGTH, SLCTILITY, ELASTIC MODULLS, AKD
RESISTANCE 10 CORROTICH AMD ETRESE CORRGEION CRACKFHE £4). CHE ALLDY 1¥ SOLUTEON HEAY TREAVED, COLD WORKED, AGED, AND
EOLD MORXED AGARIM [3}. THE THREADS ARE DRY-FILM LUARICATED TO RELLEVE FRICTION AWD ALLTAW EOUAE LOAD DISTRIEUNION TD
THE THREADED SURFACES [1). THE LOCKWASHERS ARE MANUFACIURED UTTLIZIAG 321 CRES, WHITH WAS SELECTED FOR AT TEMSELE
STRENATM, DUCTILITY, AND AESISTAUCE TO CORROGION AN STRESS CORROBIOW CRACKINO (é)y. THE LOCKMASHERS ARE SOLUTION NERT
TREATED AND AHNEALED T THIA BEKDING APPLICATION (5). THE LOCKWASHERE ARE YEELDED AT ASSEMBLY TO PREVENT BOLT
BIEEBGACEHENT SLRIEG CPERAYICN. ASSEMELY FROCEDUAEE FOR LOCKIRO DEVICES ENSURE DEFECT-FREE FNSIALLATION {F3. The
CARTRIDGE 1% HICR CYDUE FATIGUE LIFE LIMITED BY MAJDR WAIVER (7). THE BOLTS AND LOCKHASHERS ARE ASSESSER TO MAVE
TNFINITE LLFE {83 MHD ANE KOT TRACKE® BY BEREALIZAVION, -

FAILURE CAUSE E: [|OYE DF BEARIRC NETAINER NUT PRELOM

TRE FUMP BEARING RETALNER MUT £1) PADVITER AXIAL WETENTICH ©F THE PUNP BEAKINO IHHER RACES AMO SPACER TO THE PREBURNER
PUME IMWPELLER (2}, TEE WUT L% SECURED FROM EOTATION BY THE PUHP BEAAING LOCKMAGHEM (3}, HHICH 12 TIRLPED DUR]WG
ASSEMBLY. THE PLUHP EEARTHA MUY |3 MAMUFACTURED UTILI2NUG INCOMEL T18, UNICH #MS SEAECTED FOR 175 TEMSILE SYRENOTH AMD
jrucrILITY (R A WIDE TEHPERATURE RAMGE 44). TNE ALLOY 15 SDUNTON TREATED ANR MGE - HARCEKED [1). ¥WE TURGINE BEARING
[RETAIMER MUT [5] PACWIDES AXIAL REVENTION OF THE TLREINE BEARING 1kWER RACES, SPACER, DIWERTEN, LARYRINTH SEAL, MWATING
[RING, AHD JHHER HEAT SHIELD 10 THE SHAFY (&), VHE MUY lf SECLAED FROM ROTATION BY FOLR MM LOLKS {7}, IME OF LMICH L%
YIELDED DURINE ASSEMBLY, THE TURMINE BEARIND MUT |4 MARUFALTUNES UFILITZING K-HOMEL, UNLCH WAS SELECCEDR RO ATH
RESASTAKLE TO TCMETIDN, TENRILE STREMETH, SUCTILITY AMD TOUGHHESS AF CRYORENLC TEMPERATURES, AKD CONRDSIOM RES!STANCE
{43. [THE ALLOT [$ SOLUTLCR HEAT TREATED AMD AGE-HAMDEMEC (5). THE PUMP REARING LOTKMARHER AMP THE TLRAINE BEARTHE “TM
LOEKS ARE MANUFACTURED UVILIZING 302 LAES, WHICH UAS SELECIED FOR ITS TEWSILE STREMSTH, BUCTELITY, AUD REFIETMICE 10
CORROSTON AMR STREES COARDZION CAACKIMG {4). THE ALLOY IS AWMNEALED FOR VHIS SENDIND AFPLICAREN [4]1. DRY-FILM
LURRIEAYION €1% (23 €32 (5] (&) ¢TH IS LUSER 0N ALL OF THE WOTES PARTE TO RELLEVE FRICTION aWD ALEOMW ECUAL LODAD
DISTRLAUTLON TO THE TNREADED SLINFACES. THE THAEADS OH TME REYAINER WUTS (b} (5} ANE FABAICATER TO PRMIINE
MEDUREMENTS FOR INCREASER INSTALLATION CLAMFIDS FoREE. ASSEMOLY PADCEDURES FOR LOCKIMG DEVICES ERSURE BEFECF-FREE
IMSTALLATION (8). TAE WUTH AMD LOCKE ARE ASSESSED 1O HAYE TNFINITE LIPE {93 MKD ARE HOP TRACEED £Y SERIALIZATION.
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FALLURE CRUSE f: BEARING FRELQAR SFRING FAILLAE

THE REARING PRELDADS ARE SUPPLIED BY STEP SPRINGE {1} i2) ACTINE 0N YRE DUTER RALES OF THE #UMP M TLRAIKE EWD AR rRODIZEA
[PEARINGE. THE SPRINGS ARE WANUFACTURED UTILIZIRG INCOLOY 905. INCOLOY 903 IS AN IRON BASE ALLOY MKICH EXHIBI1S A 1M (21 RO0IZ230
THERMAL ENPARSICH COEFFICIENT AND RH INYERMEDTATE ELASTIC MDOLLUS, BOTH OF WHICH ARE MEARLY COHETANT OVEM A WEOE (1) R8%-8578-1
TENFERATUAE RANSE, THUS AFFOEDIVE A MEARLY COHETANT SPRING ETREWGTH (3). THE ALLDY [E EOLUTIOU HEAT TREATED AUD ACE- th) DAR 203X

HARDEMED €13 £33, THE MATERIAL IS RESISTAKT TO STRESS CONRDSICH CRACKIMI ¢3). THE AWOUNT OF PRELOAD E5 SET AY CLSTOM
GAINCING THE TRICKNESS OF THE SPALERS WHICH EEPARATE THE IMMER RACES, T MAINTAIN THE DESIRED DPEHAYIUHAL WAELOMI,
COMPEKSAYION IS5 FADE FISt THENMAL AND CEVTREFUOAL DIFFERENTIAL GAOWTA OF THE |MMER RACES, SHAFT, AMD OUTER RALES. FHE
TUABIKE EKD PRELDAD EPRING 16 WIEH CYCLE FATICUE LIFE LIMINED BY MAJDR WALVER (4).

FAILAME CAUSE G: EXCESSIVE TURBIME [NIERSTAGE SEAL CLEARANCE

TIE INTERETAGE SEAM. COMTRIGUTES DAMPING AHG STIFFKERS T0 THE ROTOR AT THE TUROINME LOZATION. THE EEAL RESIER 1% (1) REFINST
COWPRISED OF T ELEMENTS: K ROTATING INTEASTAGE SEAL RING (1) AMD A STATIONAAY SEAL SUBASSEHDLY, WHECE IS PART OF 1HE (2] ROM&02T,
SECOMU-SIAGE NOZZLE {2}, THE INTERSTAGE SEAL RING IS5 MANUFACTURED UTILIZING AW INCOLDT 943 FORGING. INCOLDY 3 15 AN REIOTTS2
m LROM EASE MLLOY WHLCH WA% BELECEED FOR 1T3 TEHSELE SIREHGTH, AMD BESIRTAACE TO STAESE CORAOSION CHACKIME AND HYDROREH Je1 reg-asTg-11
D:J |ENVIROAMEHT EMBRITTLENENT (3D, THE ALLDY IS YNERWO-MECHANICALLY PROCESSED FOR IWPRONE® HEGH TEMPERATURE STAEES MUMURE (R} RSODITOS
o [OUCTILERY {33, SOLUTION SEAT TREATEG, AMD AGE-WARDEWED (1), FHE IMTERSTAGE SEAL RIKS IS RILOTED &Y THE FINS1-STAGE t3) RS0DTTOR
La 0ISC (6F AMD SHAFT ASSEMELY (5). TAMGENTIAL APIEHTION 1% PROVIDED 0¥ FOUR TAMES DM THE [MRER DIANETER OF THE RING {1}, (&) RLOD532,
wEicA EMBAGEE WITH ELOTS OF THE LHAFT CURYEC. TVHE AIMG PRCORPORARER FOUA VENT HOLES AT TNE OPSTAEAM LOCATION, WHILH CPAZ0RD0NA
PRETEUNNZER THE INVERMAL CAVITY ESTABLISHEQ BEFMEEH THE DIEC, SHAFT, AND IMTERSTAGE SEAL WIKG. WA1S TEATUAE RETNICES (¥ AR 2147

FNE PREESURE BIFFERENTIAL ACROSE THE REML REMG WHMILE ENMANCTHE THE ARGIAL PILOT FIT AT THE BOMNBINEAN SHAFT INTERFACE,
THE STANIOMARY SEAL BLBASSEMALY CONTATMS A BEAL AND RETALSER ELEMENT, THE BEAL 15 MARUFACIURED UTILIZING LALDHEL £25,
WHICH WAR SELECYED FDR IT3 ETREUGTH AT ELEVATED TEMPERATUNEX, FABRICARILITY, AND BRAZEABILITY {J1). THE ALLOY tA
IIHIEII.EII. FORMED INTO HONEYCOME CELLA, AMD ARAZED (23 ONTO THE RETAINER. ALTHOUGH TACDNEL 825 15 MFFECTED AV HIGH
[PRESSURE WYDROGEN, PROTECHIOH 5 NOT ACGUIRED DUE TO THE LOM QFERATADMAL STIRAINS {3). THE RETALHER 15 RAWUTACTURED
UTILIZING AMMEALED MAYNES 188, WHICH WAS SELECTED foi 1145 StREUETH AT ELEVATED VEMPEARTURES, CRROSION RESISTAMCE, AMD
RESISTAUCE T DECRADATION IW HIGH PRESCURE EASEOUS NEDROCEH {3). THE PETAINER, HITH THE AVIACHED SEAL, 1% SECIRMED YD
THE SECCUD-STAGF WOZZLE ASSEHRLY BY B RIVEES {2). THE HONEYCOMA CEILG ARE CESIGHED TO ACCEPT COMTALT FROW 1HE
IMIERSTABE SEAL KING. OAAWIHD DIMENSIORAL AEQUIREMEMYS ENGURE SEALTHG CONTROL BETHEEW THE TWG FUEBINE BTAGES. EWEGINE
DRYING AMD PURGING WEQUTREMENTE PRECLUOES THE FORMATION OF TCE COATAMINATION [MOUCED WUPGIHE.  THE SECOND-EIAGE WOIILE
IHEE'I'! LE1 REQUIREMEATE Foit MIGR CYCLE FATIGUE LIFE €53, BUT 1§ LOV CYCLE FATUGIE LEFE LIMITED BY MAJOR WAIVER (1),
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|eAMPING AMD SFIFFMERS ARE CONTAIRUTED BY THE TURNIE SEAL ELENENTS 1O THE NDTGR. TWE DEGAEE OF COWTAEBUTION 1% BASED . [€1) RSS-8578-19
[ON THE OPERATIMD CLEARANCE ESTAGLISHED BEVMEEW TNE SEALS AND TNE SWAFT SLEEVE. THE TURRINE SEAL ASSEMELY COMSISYS OF & [(2) ReO07964
HOUSHMG AND TWO SEAL ELEMENTS. THE KOUSING 15 FRARICAVED [N TKREE PIECES (HOUSING, RETACRER, EMD PLATE) UTILIZIRG (%) RSOO77OS
INCOLOT 903,  1ACOLOY 903 15 A% IROW BASE ALLOY WRICH WAY SELECTED FOR [F$ TENSILE STAEMOTH, AND RESESTANCE Y0 STRESY
CORRDSION CRACKAKO AND HYDROGEW ENVINOWMEKT EMORTTTLEMENT (1). THE ALLOY 1$ SOLUTION HEAT YREATED AND AGE-HARDENED
2. SIX NASTINZEDL-15 SCREMS ARE USED TO ASSENELE THE MOUSING. THE SCHEW THREADS ARE DAY-FILM LUBNICATED FOR ECUAL
LOAD DISTRIBUTIIN AGD FRETTIRO PROTECTION, AMD FHE HEADS ANE STAKER 10 PAEVENT SCREM DISEMCAGEMENT (2). ORY-FILM
LUBRICATION IS MSO UTILIZED AT THE SEALING EURFACES WHERE THE RUSE PAPN OF THE SEML ELEMEHTI COMTACE THE HOLSINB FOR
EASE DF SEM, MOVEMENT (2. TNE SEALING SURFACE 15 GAOUND 70 ACNIEYE A NICACFINISH SURFACE ¢2). WULVIFLE RADIAL
PASSACES ASE WACHINED FAOM TAE PRIMARY AND SECOMDARY CAVIFIES FOR MESUNDAWY PARALLEL DRAIW PATNS TO NIHE MAIN PLMP
HOUSING BRAINS {23, THE MOLISING ASZEMELY 1S RADIALLY AND RKIALLY FILOTED 10 TNE MAE PP HOUSING AUP 1§ SECURED BY 10
BOLTS. THE SEAL ELEMENTE ARE RADIALLY FNEE-FLOATIRO FD ACCOMMGCATE SHAFT DYNAMIC OEFLECTIONS AND UFILIIES A DUAL MOSE
Irn DESIGH OM THE BOMMSTREAN FACE FOR BYPASS LEARKGE PREVEHTION {2). THE PADS ARE GROUND TO ACHIEVE K MICROFINISH

SURFASE (23. THE BEM ELEMERTS CORTAIN AN OUTEA ADMFTER NING MAKUFACTURED LWILIZING INCOLOY BD3 MMD AN TNHER NIk OF
CAROIA #-5M. THE ADAWIER RING PRCNIDES AN INTEAFERENCE FIT TO THE CRRBOR EING AMD HAS ARTI-ROTATION TAMES (M THE DUTER
[OIAMERER T LINET TAHSENTIAL MOVEHEWT {2}. THE CARBON RINGS ARE HANUFACTURED UTILIZING FLRE CAREON GRAPMITE, WEHICH 15
SIHTERED I¥ A PREFORM SHAPE. THE MATERIAL 1% THEM [WFRECHATED WITH LITHTUM- FLOIRIDE TO EWHANCE LEAR RESESTANCE {1).
175 WEAR RESISTAKCE, COEFFICEERT OF FRIET|ON, ANE LICNVUEIGHT RESPONSE ANILITY TO SHAFT MIWEMERT MRE SUILTED FOR Tirid
APELICATION d1),. DUARNG CPEAATION, THE SEAL RIAGS MME HTORDOYMAMEICALLY LENTERED E¥ PRESEURE LDADIHG DN TAE CONVERGING
TAFER DESTGN OF THE IMUER JOURNAL DIMNETER (2). THE SLEEVE |5 ALSO FAHRICATED LT ILAZIHG INCCLOW 903 RND 15 SULUTION
HEAT TREATED AND AGE-HARDENED ¢3). THE SLEEVE 15 FLAME-SPRAY CODATED H!TH TUMGSTEN CARHIDE AME THEW FiWAL FIRI4w GROUND
JOM THE SRAFT ¥0 ACAIEVE A HICROFMISH SURFACE (3}. THE TUNGSPEW CARBIHE PROVIOES A HARD FIWISH FOR EMHANCED WEAR
RES1STAMCE. TWHE SUEEVE 1S AADIALLY POSITIOKED €Y TWO PELOTS O THE SHAFT WHECH ALSO PROVIDE AN AMIAL SHOULDER.

PoZ -4

FATLURE CAUSE 1; FRENTING OF BEARTNG AMD/CR CAATRIDGE oA |HOLATCR

|puMP EMD BEARIHG 1% RADVAL LOMIS ARE TRANSMITFED TNADLUGH THE 1SOLATOR (2F, WNICH 15 PILOTED AUD REVAIMEN AY THE {1} RIDDFPSE
EUMPOAT (53 BY D BOL1S {&] AMD LOCKWASHERE £5). THE DUTER RATCEN OF THE FUMP END EEARINGS AAE BESIGAED TO SLIOE AX1ALLY 2] As00TYIR
TO ACCOMMODRIE SHAFT MOTICN, FHE LSOLATOA 49 MAMUFACTLMES tT¥itziug FORGED IMCOMEL T18, WHICH HAS EELECTED FOR [13 (31 REDDMISY

TEMSILE BTREAGTH ALD DUCTILITY DVER A UIDE TEMPERATURE MAKCE, MIGE MODULUS OF ELASTICITY, AND CORROSION NESISTAMLE {4). (4) ROD1IZ2O
THE ALLDY 15 SfruTiay NEAT TREATED AND AGE-~HANGEMED {2). TIE BORE DIMETER TS5 CHROME FLATED {2) TO PROVIDE DISSIMTLAR £3) ROD1FESE

HARDMEES AN COMPAAED FO THE BEARING MATERIAL. ORT-FILM LUBRICATION |5 UTILEZED AY THE BORE D RINTHER MINIMIZE (41 Rs5-2570-1t
FRETTIMA POYENTIALS WHELE ALLEVIATING FRICTION {2)- THE TUNBINE END BEARIHO (T3 WADIAL AMD AXIAL LDADS ARE TAAMSNIITED |(F)  RS007953
THROUOH THE CARTREDOE (81 T0 THE SUPRORT (V). THE CARTRIDGE 13 PLLOTER BY TRE BUPPORT WHICH 1% SELURED 10 THE HAIW 31 RSOOVRTS
HOUSIMA BY 18 BOLYE {107 AND LOCKWASHERS {11). THE CARTRIDEE |5 NRMUFACIURED UTILIZINO FOROED INCOMEL FIA.  YHE {#1 RSO0TRS

CARTNIDGE IS SOLUTICN HEAT THERTED AWD AGE-HARDENED {33, TNE CARVRIDLE 18 MIBH CYCLE FATIGUE LI1FE LIMITED BY MAXIR (A0} REDDTHS |
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[WnivER §14). CHACME PLATING 1S UFIL1ZED AT THE WEARING BORES AHD YHE CARTRADLE TO SLPPOAT INTEAFACE TO FIOVIDE
|[BISSIMILAR SURFACE MARDRESS fE). BRY-FILW LUBRICATION 15 APPLIED 10 TWDSE LOCAFLOMS TO MINIMIZE FRETTIHG POTENTIALE
WHILE ALLEVIATING FRICTIGR [8]. TNE BEAKING SALLS AMD ERCES ARE FAWUFACTURED UTILIZIMG &30C DRES, WHICH WAS SELECTED
FOR 115 HARGUESS AND LONS CANAYING ABJELITY (&), THE ALLOY 15 SINGLE YACUIN HELTED 10 HIMIMIZE INFLRITY FOAMATION {1)
£FFk. [T 19 AUSTENIZED, CUENCHNED, DOUOLE COLD ETABILIZED, AMD TEMPERED FOR ABBITIOMAL HARDMESZ AND DIMEHSIONAL
ETAMRILITY €13 &), THO SPRINGE {12} ARE LSED 10 PAOVIDE PRELOAD FO THE TURAINE END BEARINGS, WANLE A SINSLE SPRING
C13) 15 UTELTZED WETHWEEN THE winae ENT DEARINGS. THE SPAINGS ARE MAMUFATIURED UTTLIEING INCCLOY SD3.  WWCOLOY 983 15 A
TRON BAGE ALLDY WRICH WA SELECTED FOR |T5 LOW THEAWAL EXPAHSTOM COEFFICIENF, INTERMERIATE ELASTIC MODIALS, AMD
WESISTAUCE 70 ETRESS CORAOSION CRACKTHO (41, THE ALLOY IS SOLUTION HEAT TREATED AND ADE-SRROENES {12) (13. ROTATING

LOADS ARE DAMPENED TW THE PHASE 11 DESIQON., COMPONEMT AAD ADTATING ASSERBLY BTHAMIL BALANCE FURTHER REDUCES SYNCHRONOUA
|UHBALRNCE,

FAILURE CAUEBE o1 LI5S OR INCRERSE OF DENDEAMB

[DEADEAKD |5 DEFIMED A5 TWE RADEAL CLEAFANCE BETWEEN THE BEARING OUTER WACES (1) [7] AMD TRE |SOLATOR (3} ANP CARTRIDGE
&) WONES, THE CLEARANCE PERMHITS MON-RESIEICTIVE BEARING MOVEMENE AND IS ESIABLLSHED 1O ALCOMHT FOR OUTEN RACE TILT
|pUE TO LOADIMG, AND GROVIE DUE 0 THERHAL REAVING. THE IBOLATOR AmD CANTRIOGE AAE HAMUFACTURED UYILIZTHG FORGED 1HCONEL
jF14, WICH \m5 SELECTED Fok [FS TEMSTLE SIREMGTH AHE DUCYILITY OVER A WIOE TEMCERATNE RAUCE, WIGH NOOLLUS OF ELASTICITY,
AMD CORRUSION RESTSTARLE ¢3). 1HE ALLDY IS5 SOLUTION REAY TRERTED AMD AGE-HARDENED 43} [4). THE BORE DEAMETERS

OF THE [BOLAYOR AKD CARATRIDCE ARE CHADME PLATEQ TO FROVIDE A HARD COMTALT SURFACE FDR THE WEARING ODUTER RACE, AND DRY-
'ﬂlﬂ LUBRLEATED FO MIMINZE FRETTING AP FRICFEOM {1) ¢4), THE YSOLATOR AMD CARTRIDEE INCORPORATE A TRICK CYLENDRICAL
lﬂﬂﬂE BESIGH WWICH MIMIMIZES O OF AOLMDNESS OUF TO FADIAL LOADE (1) (&), THE LEHGTH OF THE BOAE IS INCREARED TD
IELlHHﬁTE OUTER RALE OVERNANG QURIMG SHAFV AXIAL ENCLURSIONS (31 {4). TH{ CARTRIOGE |5 KIGH CYCLE FATTGUE LIFE LIWMITEG BY
[MadaR WATVER {Th. FOR FRE |SOLATOR, THE LEG WNICH COMMECYS THE CYLINDRICAL BORE YO THE WOUMT FLAUGE PROVIBES ISOLATHOH
FOR THE DORE FROM FLAKOE WENDIUG AMO KADJAL DIEPLACEMENTS 43). T MINIMIZE THE TAERMAL GRAD[ENT RETUEEW FHE LASTREAN
AHD BOWHSTREAM SURFACES OF THE ISOLATOL, AFFRONIMATELY 1 PERCEMT OF THE BEARIMG COOLAMT U5 METEMES THRDUGR NINE EQLMLY
SPACED ORIFICES M THE ISOLATOL FLANGE AMD DISCHARGED IMTD A CAVIFY FORMED AETWEEN THE TEERMAL SHIELD {G6) AND THE
IS0LATOR,. THE LEAKAGE 15 ACCOUMIED FDR AW THE DAHPIRG SEAL DESIGHM, THE THERMAL SNIELD [5 MAMIFACTURED UTILIZING

INCONEL T8, WHICR 15 SOLUT [ON HEAT FNEATED MND AGE-NAADEWER c4], THE REARINE RACES ARE MAHLHACIURED UTILEITNG LEDC
CRES, HHICW WAE RELECTED FOR [TE HAPDNEES AND LOAD CARRYING AMNLITY (53, THE ALLOY IS5 SIRGLE VACULM MELTED TO HIWIRIXE

[MPURLTY FCRAMATION €1} (2). LT 0% MUSTENIZED, GUENCMED, DOUBLE COLD STARILIZED, AND TEWPEREC FOR ADDITIONAL HAROMESS
AUD DIMEHSICRML STARILITY £1) (2).
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ALL CAUSES:

EILVER, K-NOMEL, A-38¢ CRES, 102 CRES, 221 CRES, 4i0C TAES, TWCOLOY P03, A%p [NCOMEL T18 SATISFY LOXK COMPATTBILITY
NEQUIREMEMTS [1}. MIGH CYCLE AMD EDW CYCLE FATIGUE LIFE OF THE FROMT AMD REAR OAMPING SEALS, DEARING RETAIRING BOLTS
AND LOCKMASHERS, BEARING RETAINING NUTH AWD LOCKS, SUPFORT, JTOLATOR, PRELOAD SPERTHGE, INTEASTAGE SEAL, TURBIHE SEAL,
AMD SHAFT HEE1 CEI REGUIAEREHTS {2) WITR THE EXCERTION OF THE TURBINE END PRELOND SPRING, WRICH 15 HIGN CYCLE FANIGLE
LEFE LINETED (3), AWb THE CARFREIDGE, WEILH [% HICK CYCLE FATIGUE LIFE LINITED BY AR WAIVER (7). THE WINIWUN FRCTORS
OF SAFETY FOR THESE PAATE, ALOWG WITH THE #UmP End PEARING, TURBIHE EHD BCARIRG AMD SECOHC-3TAGE KORZLE, MEET CE1
REQUIREMENTS 1(G). THE WARDWARE PANEMT MATER1ALY HERE CLENRED FOR FEACTURE HECHAWICE/HRE FLAW OQROMTH SINCE THEY RRE NOY
FRACTURE CRIFI(CAL PARTE, EXCEPT FOR THE PREWURMER FLMP BEARING JSOLATOR, AMD EUPPORF WMICH VERE CLEASED AY CRETICAL
PRITIAL FLAY E1Z€ BETECTABILINY, THE SECOMD-STAGE NDZZLE WAS CLEARER BY ®13K ASEESSMERY (3). REUSE OF FARTS WURING
[OVERHMA. ARE CMPADLLER BY THE RECUIREMENTS OF TINE DVERHAUL SPECIFICATICN (6.

| oL 11EN: BRm0-13 | IMSPECTIOU MWD NEST

e e Y L L ey

| POSSIBLE CAUSES

rmmmrmmn camammmsmms AT e EmmAmmmmmimiddbsEmfiammmmr s s me i imEEsEmEEEEET

|FAILURE CRUSE A:

4ac- 8

s msmmsssmrmrrhiiEEiEEE s smEm T Ebrr i AREANE R EETET FA- L AEEAEsAEmEEEEsmE o rwT -

| SIGRTFICANT CHARMEVERTETICS | IHSPECT ICH(S)/ FESTM)

|RsDDOTYSE - PUMP END BEANING
|RsoD¥sS - TiRBIHE END NEARIME

[PATERBAL INFEGRIEY [HANERTAL IWTEERITY 45 WEKIFLEG PER SPECIFICATION RECUIREMEHTS.

[NEARLNAE RACES ARE PENETRANT INSPECTED PEM SPECTFICATICN REQUIRERENTS.

BEAAING BALLS ARE EDOY CURAENT IMSFECTED PER EPECIFICATIOR REQUIEMEW!S.

HEAY TREAT HEAT YREAT 15 WERIFLED PER SPECIFICATION REJUIREMEMIS FOR THE BALLE AKD RACES,
SUNFACE FIMISH BEAR VKA DEY-FILM LUGRECATION 1% YERIFIER PEA SPECIFICATIOM REGUIREMENTS.
ASSEMALY INTEQRITY EEARINGE ARE EDDY CURREMT INEPECTES PER SFPCIFICATION REOUIREMENTS.

THE BALLS AND RACEY ARE CNSPECTED TO AFBMA STAMDANDS FOH S12E AND RRADE PER DRAMING
REQUINEMENTY .
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DOCAMENT ACF.

n58-8578-11
RLOTS 22,

[ EI DALY
DAR 2033
R&S-B540- 15,
ERI20NCHSE
NAEM TASE 117
RLOBAZS

DAR 2293

T e LR L L L L LR e b bbb b Ll bl el el bl

BOCUMENT FEF.

REOT1S0- 0545
FEO130-013

PAOTIS- 115
PLOSE4

RA1611-005
RATBO9- 039
[an1505- D60
[Fr1812-002

100743

25007958
AEDDFPSS

A remmEEm Ay, aa




dune 41, 15w CRITICAL ITEMS LIST PAGE ¥
| cie 1e|m: Ba0d-13 | ERSPECKIOM AND TEST |
| FOSSIOLE CALSES | SIGMIFICANT CHARACTERISIILS ] INSPECTLON(S)}TEBTIR) H BOCUMENT REF. |
B I R I I it
| RACES RRE VERIFIEG IO BE COPLAMAN PER DRAVINE REQU]REMENTE, - . [RsoDTesa
RSODTSS
CAGE FABRIL LATENS ARE IHSPELTED FER UNMAWIMG REQUIREHENTS. RS00FYSE
RIDGTIST
BEARINGS ARE ASSEMELED AMD DIEASSEMELED PER SPECIFICATION RECUTREMELTS, ALNOR 1S
CLEANL INESI OF COMFDMENTS |eEAR|MGS ARE VERIFIED CLEAMED PER SPECIF ICATION REQUIREMENTS. RL10001
RA1SID-D51
JSEAR INGE ARE IWSPECTED FIR COREOSEON PRIOR TO PACRAGING, BEFORE ASSEMELY, AKD EEFORE RS10795R
INGTALLATION PER OAAWING a0 GPECEFICATION AEQUIEFEHEHTS. RSO0795S
RLOGR1E
RLOOATE
FAILURE CAUSE B: k5007723 - PREBURMER PUNP REO07723
IMPELLEA
AS0OTT6S - FORHARD PREFURMNER RSO07TER
DAMPIHG SEAL
ASGOTPES - AFN PRENLRHEN REDOTTLE
DAMPING SEAL
|Hl.1ER[M THTEGRITY HATERIAL INTECQAITY 13 WEALFIED PER ZPECIFICATION AMD DRAMWIRG REQUIRENEHYS. Fe0ifD- 155
I REO07764
NE00TEE
IHPELLER CASTING 15 £M0IQERNPHIL [MSFECTED PER SPECIE)CANEOM REGULREMENTS. AADT §5- 005
PHPELLER 13 PEMEFKANT INSPECIED FER SPECIFICATION REQUIREMENTS. AADT15-116
HERT TREAT HEAT TREAT 1% VERLFIED PER SPECHFICATION REGL[REMEHTA. ABO1T0-1ER
THPELLER 15 HOT [SOSTATIC PAESSED PER BPECIFICATION REGIMIREMENTS. ALDONT,
ASSEMBLY INTEGRETY SILVEA EEALE ARE PENETRANT THSPECTED PER SFECIFICATION REGAIREMENTS. RAI115- 114

£9¢- 8
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| POSSIBLE CAUSES

Y L L LA LEE LI T T

FAILURE CAUSE C:

84 -8

| SLGHIFICAMT CHARALTERISTILS

AQDH1M20 - BOLTS
AS00793T - SIFPORT
RSUOFTIP - vILUIE

|PWATERIAL IMTEGRITY

HERT TREAT

HSURFACE FIHISH

NSSEMELY INTEGRETY

CLEAHLINESS OF COMPONENTS

INSPECT[OR AND TEST
| IMSPECTIGNCE ) /TESTS )

b RTEE N A EE R EEAEEE S EEEEEARRASLEAEEEEEEEEEToTTEECTEEANEEESEEE-FEEEToToTE—-———aE-Ew---amTTT

SEAL AMD PMPELLER SEMLIMS DIAMETERS ARE PWTPECTED PER DAAWING REOUIMEHERTE.

KADIAL AND AMEAL CLEARANCES #EIMEEM THE SILVER SEALS AMD THE IMPELLER [5 INSPECTED PER
SFECIFECAFEDM REQUIREMENTE.

CONCENTRICITY OF THE SILVER SEALS AHD TRE [SOLATER 1% EMSPEETED PER SPECIFICARION
RECUIREMENIS,

|#ATERIAL IKTEGRETY 15 YERIFIEC FEA DRAMING RECHIIREMEMIS,

BOLTE ARE PEMEIRAAT INSPECTED PEA SPECIFICATION REGU[AEHEMTS,

HEAT TREATY AMZ AMMERL (NG ARE VEALFIEC PER SPECIFICATION AND ORAWING REQUIREMENTR.

BILY DRT-FILM LUBRICATION IS WERIF|ED PER SAEC|FICATION RECUIRENEWTS.

JHCLT IWSTALLATION AMD STRETCH ARE YER1FIED PER DAAWING RHD SPECLFICATTON REQUIRENEWTS.

LOCKHASHER EEFORMATION 15 WERIFIED PEN DRAWING AND SPECIFICAT|OM RECUTREMENTS.

COMPGNENTS RRE VERIFLED CLEAMFD PER SPECIFICAT|OM REQUEREMEHTS.

| OOCUMENT REF. |

L T

|nsoor723
NS0T 764
RSO07TS6

RLOOBIE
RLOOB1L

ROI1 1520
RED0FITS
REDDF FIR

nai 110
k5007917
REA0F IS
RAGT15- k14
REV18G-014
RAD511-020
ROO17251
RAA1%2-003

REQ0H01
RLO%E1

PRS00SO
RLOGE1G

rRL108D1
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| CIL ITEM: EaO-15 | INSFECTICM AND TEST I
......----------__a--a-.'a-—a--l--.-.-.-------------------a-a--------------------l-.------------.----------l--l-td---------------q.--.-.--------.-.---------.--.-.----.--.-.----——.-.-..-...----a__ rEERRAL - e
| POSEIBLE CAUSES | SICNIFICANT CHARACTEANSTICS | IRSPECTIONCSYS TESTLS) | DOCUMENT REF, |
------.-----a----------l-------------------a---—---.-------I---------a-—---—-1-----.------—-—---—---—----1-----------u-----.1-.------.---.---------.-..-........._‘.____,...........___.,.._.,__'_
FAILURE CAUSE D: R5007¢P4 - CARTRIDGE - e |ns00TRTe
RSDOTPPS - SUPPORT REO079TS
REDOTITS - WORTEX Atkg RENO7ETS
RODIFAST - LOCKWASAER RNI7H5T
RSTOFPLS - POLT LETLE 3]
HAFERIAL 1HTEGNITY {MATERIAL INTEERITY 15 VERIFIED FER SPECIFLCATION AND DRAMIHE REUUTREHENTS. REMI T-153
REQOTOT
RODITE4T
CAKTRIGGE 15 PEMETRAAT AND ULTRASOMIC IWSPECTED PER SPECIFLCAT ION NEGUTREMENTS. RRA115- 116
RADY1S-Qr2
|
SUFPORT 1S PEMETNANT IMSPECFED PEA SPECIFICATION RECHMIREMENTS . RAOT1E-114
HEAT 1REAT HEAT TREAT AND ANMEALING ARE YER!FLED $ER SPECIFICATIOH AMD DANMING REGUIREHENTS. |rA0611-020
|reatroTs
RONITALT
SURFACE FINTSH CARTRIDGE BORE CHACME PLAING 16 VEREELED MER SPECIFICATLON REQUEREMEMIS, |na160%- D02
CARTRIDGE AMD SUPPOET DRY-FILK LUBRICATION 15 VERIFIED PEA SPECIFICATION HECUIRERELTE, RADT1Z-003
FAILLRE CRUSE E} |RO017255 - W RO T25%
RSODTTIS - W0 AS0O7 715
RSPDTTEZ - LOLEWMASHER jesmFTaz
REOGIME - LODE RSTOT7 16
MATERIAL ERTECRETY HATERIAL INTEGRITY 1% WERMELED PER ORAWIMG AND SFECIFICATION NECUTREMENTS. REGATTS
RE0OT714
RSO0F 722 f
REO1TD-153
KUTS ARE PEMEYRANT INSPECTEC PER SPECIFLCA1ION REQUIREMENTS, RAOHIS-314
HEAT TREAT REAT TREAT IS VERIFIER PER SPECHEICATION REGITAEMEMIE. a4 11 - 020

68¢ -9
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Y CIL 11EH;  B400-13 | INSPECTIOK AMO TEST ]
| POSSIBLE CAUSES | SIONIFICANT CusRacTERISTICS | INSFECT [ON¢S)/TESTES) | DOCUMENT REF. |
._..__....-......__...-4..-..-"----....--......-+.-.----i--."-.-"—-----------"—“u--------"-"--—-".."."_,-..,__.--.-....-.........,.._______h.., v raEEressmE———a
SUNFACE FINISH NUT DRY-FILM LUBRICATION IS VERIFIED PER SPECIFICATION REQUINEWEWTS, , [RAOY2-003
ASSEHELY INIEGRITY WUT THSTALLATION AND TORGUE WRE WERIFIED PER DRAWTHG AND SPECIFICATION MECUIREMEMTS. RS007701
RLOOSTS
LOCE AND LOCKWASHER DEFORMATION 1S VERIFIED PER DRAWING AMD SPECTFICATIOH NEQUINEMENTS.  [RS007701
|RLOOS14
I
FAILURE CASE F: ROD12Z28 - FUMP END SPRINO 70012220
ROD1ZZ - TUNBINE END SPRING ROD12230
MATERIAL INTEGRETY \WATERIAL IMPEGRITY IS VEAYFIED FER SPECIFICATEDN REGUIRERENTS. RROITO- 176
SPRINGS ARE PENETRANY [WSPECTED PER SPECEFICATION NEOUTREMERTS. RAD115- 114
HEAT TREAT HEAF TREAY 1% WERIFIED PER SPECIFICATICN REQUIREMERT. ] .HI.UMI'UZI]
ASSEMBLY INTECHITY SPRINGS CRARACTERLSTICS ARE VERAF(ED PER SPECIFICATION REQUIRENENTS. RLOOS TS
RLOOAT
SPAINGS BIEP LANDS ARE INSPECTEU PER DHAMENG REQUIREMENTS. ROO12228
. : RDO12230
FALLURE CAUSE O: RS007752 - SECOND-SIALE HOZILE RSIOTTSE
RONY4027 - NOZ2LE ASSEMALY ROHIE027
RSODTOST - INFERSTARE SEAL REQDTIST
MATENIAL IMTEGRITY [MIENIAL LHTECRIVY 15 VEAIFIED PER SPECIFICATION RECUIREMENT. © |wsoDTE2
ABD1Ta- 197
SEAL 1% FEMETRAST [RGPECIED PER SPECIFICATION RECUHREMEHTS. : RADT13- 118
|
NOZZLE 18 PENETRANY AMD LLTRASONIC INBFECTES PER SPECEFICATION REQUIRENENTS. RADHIS- 114
RAO115-012

gic-d
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| et 1TEH: B400-13 | INSPELTION AHD VEST I
| eoggleLE causEs | SICATFICAMT CHARACTERISTICS | INSPECT IOKCS b/ TEST{E) | DOCUMENT REF, |
[ L L Ry ) e Y L L L L L R R L R R R N L LN
{HEAT FNEAT AEAY TREAT 15 VERIFIED PER SPECIFICATEON RECIEPEMERTS. _[rADS1 020
UNAZE [UTEGRLTY AGNEYCOME GRAZIMNG 1% IWSPECIED PER SPECIFICATION NEQUIREMENTE. RAMIOT 010
ASSEMALY [NTEQRLTY SEAL AND WOZTLE SEALENG DIAMETERS ARE INSPECTED PER SPECIFLCATION RECQUIAEMENTS, JRLODAT
ROTATEME ASSEMSLY 18 DALAMCED FER SFECLFICATION REGLINEMENTS. RLODA1E
FRILURE CRUSE H; REAOTROG - TURGINE DEAL REDDTEE
RSSEMBLY
REODTFOS - BHAFT {SLEEVE ) RSO0T 703
MATERIAL [HTEGELTY [PATERIAL IHTEGRIYY S VERIFIED PER SPECIFLLATION REQUIREMENT. REO17D- 184
REO130-115
SHAEY ELEEVE [5 ULTRASOMIEL |NSPECFED PER SFECIFRCAFIOH RESLIREMEWTS. ] ARD115.012
e
r:} SURFACE FINISE SHAFT SLEEVE TUNGSTEM CARAIDE FLAME SPRAY 15 VERIFIED PEA DRAWING REQUIREMENTS, RSO0T 703
-_\_]
- ASSEWELY INTEGRITY SEAL AND SNAFT SEALIMG DEAMETERS ARE INZPECTED PER ORAMTHO REQUEREMEWYS. RSODTPAG
REQDTTOS
CLEAARNCE METWEER TNE SEAL ANO SLEEVE |5 YERIFIED PER DRAWIND MEGLIIMEMENTS. ES0RTTIS
REAOTOAS
PRIMAEY AND SECONDANT TUABINE ZEALS ARE LEAK TESTED PER SPECIFLCATUON REQUIREMENTS. RLOOB14
MAODEEE
FAILURE CALSE [, J: [ASDO?9SS - fUREINE END BERRING EEITS5S
AEOOTO5H - PUMP EUD BEANIMNG ES00795S
b ASO0793S - 150ULATOR : 00733
i ASO07FTL - CARTRITEE RSOO79TG
|MATERIAL ENTEGRITY MATERIAL TNTEGRITY LS VERIFIED FER SPECIFICATIDN REGLIREMENTE. REG160-064
RED130-013
AG0170- 153
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TMSPECTEOR AND TEST i
e e e Rm e immama s aeEEm—mem e waaNaEmEma s s mmE A EEe e A AL @ ke e A R R R KR R R KR NN R A R R A R SR LA Sk ke e
| SIGHIFICANT CHARACTERISTICS t LHSPECY IONCS )/ TESTLS) | DOCUMEHT MEF. |
wmmmmmmdmmmamEmE s rrranadr o — 1 m- - - m - LN AN EEEE A EEEEE R FEE T - A R A AR R e e e e e A A LA EA N EEA TN LE NSNS AR AR Af RSN EEEAEEE LN EAEId oo ams
NEARING MACES ARC FEMETNAMT ENSPECTED #ER SPECIFACATION REGUTREHENTS. . |rADI15-114
NEARTEC AALLS ARE EODY CURREMT IWSPECTED PER SPECIFICATION REQUIREMENTS. RLUDSSS
CARTRIDGE AMD |SOLATOR ARE ULTRATONIC AND PEUETRAKT 1NSPECTED PER EPECEFICATION [RAp115-012
REGLHIREMENTS . {RAB115-H14
HEAT TREAT [HEAT TREAY 15 YERTFIED PER EFECIFICATIDN REGLIREMENTS. ANT811-005
RADST1 028
SUMFALE FIMISA [CARTRIDEE ARD I$OLATON BONE CHROME PLATING IS YERIFIED PER SPELIFICATION ANTBDY- 002
|REQiH REMENRTS .
CARIRIDGE AHD L5OLATOR DRY-FILM LEGRLCATION 1% VERIFIED FER SPECTFICATION AADT12Z-003
REGUIAEHMENTS
ASSEMBLY THIEGEITY |REARIMES AME EQOY CUNRENT INSPECTED PER IFECIFICATION REQUENENEMTS. |rLDDZAE
!Iim:uns ANE ASSEMALED AND DISASSENALED PER SPECIFICATICN REQUIREMENTS, RLOOT16
1EARING QUTER NACE DUTSIOE DEAMETERS, AMD |SOLATON AMD CARFAIDGE GDRE DIAMEIERS ARE RECOTII
INSPECIED PEA BRAWING RESLIREMEHTS. JRADDFHES
RSGOTPSE
RE0DFIT4
CLEANLIKESS OF COMPOMNEHTS BEARIHGE ARE VER[F1ED CLEAHED PER BEPECIFICATION REQUIREMEMTS. RL1000Y
RA1G10-D5% [
REOOFTON - HPOTP REOA7TDY
ASSEMELT THTEQRTTY THE PUNF SUNASSEMELIES ARE INSPECYTED DUR{NG OVEANALL PER SPECTFICATION REQUIREMENTS. RLOOSTS I
CRSPECTIONS TNGLUBED WISUAL, DIMEMS|ONAL, PEMEVAAKT. AMD MEPLACEMEHT OF USAQE |TEMS A% rOii5-116
APPLICABLE, PER OVERHAUL CLASSIFICATION.
OPERATION/PERFONMANCE |5 YERIFIER AT ERGIHE HOY FIRE TESTING AND #ND E & M INSPECTIONS. FLOGDS0- 04 |
RLOOOS4- D4
RLONOS4-DF
RLOD5ST




Juna Ot, 199 CRITICAL |TEM5 LEST PacE 15
| €1L 19EH:  BAED-11 | TUSPECTICN AUD TEST |
P T L R e R e L L L L E LR T
| POSSIBLE CAUSES | SIGHIFICANT CHARACTERISTICS | INSPECT 10H{ 1) /TEST(S) | DOCUMENT REF, |
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FASTEMEN INSTALLATION AMD TOARQUE ARE YERIFIED PER ORAWING ANO SPECEFICATION NEQUTREMENTS. [RSDDTTOY
" {RLOES14
|LOCK AND LOCKWASHEN DEFORMATION E% VERIFIED PER PRAWING AND SPECIFICATION REGUIREMENTS.  |RS007701
[T ET
[MO. 3 BEARING |5 AORESCOPE INSPECTER AFYER EACM HOV FIRE PER SPECIFICATION REQUIAEMENTE. KLO0038-04
MLooans
OMESS V4IELD, (AS I
TORGIE CHEDKS ARE PERFORMED PRICA TO EACH FLIGHT. DHRSD V41850,048
HAGTP WICRASHAFT TRAVEL MEASUREMERTS ANE PERFORNED RREON TD EACH FLIGHT PER SPECIFICATION |RLO1D34
REQU |AEMENTS. RLOQES0- (e
DHRSD ¥4 150 045
[OATA FROM PREVIOUS FLIGHT OR WOTFIRE IR REWIEUED FIR PROPER TURBOPUNF : MSFC PLH 1228 I
QFERATIDN/PERFORMANCE . (LASY TEST)
FALLURE HISTORY: COWEREHENSINE FAILUME NISTORY DATA (S MAIHTAIKED [N THE PEDALEM REPORTING DATABASE (PRAMS/FRACA).
REFEREWCE: WASA LETTER SAZI/BB/503 AND ROCKETDYME LETTER GENCO¥T41.
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FHEA{LIL WELE JDINKTS

[RLE 0409,
BASIL WELD
CONP IHENT PRAAT WD, WELD MO,  TYPE
MATH HDUS N A5907729 1,2 £
HAEN HOUG1HG TSTIH 3 EEN
HRIR HIYS1HG K5B07T2 CRU
NN NOUGIHG REBOTTEY 1,12 6N
HATH HOUS1ME REOOTTZY i3 EON
TA14 HEUSIHG REROTTZY W17 I
NATH HAUSIHG RBOOTT2Y B, EM
YAIN HOUSEHR RIDO772Y 2,13 AW
HATH HDUS1 HE R5007728 2,0 o
NAIH HOUSTER RIRIIZY NS9O
NATH 1DUSING R9DR7 729 15 BERY
HATH HDUS!KE AGOET7RY " BIRY
NAIN MDUSING R3O0} 124 1 L
NATH IOUSIND RSADIT2Y 0 BIRM
RASH HOUSTHE Lt a2 G
HATN MEGS|HG 25607729 54 STAW
NRIN HOYSTHG N5ROIIZY 15,5 S
HAIN MELS |G REOOTTZY Y HTW
HATH HOUSTHE RB0OTTZ 82 BTN
NATN HOUS 1HG k3002 43 Bl
NATN EOUS1HE RE0OTTZ v A
MAIN HOIS1HG RBOTIY 45 BT#
HAIH HOUSIHG RBCOTTZY §6-70  BTAH
INET WSTHG RG007712 1 AT
INET HOUSIHG RS00TT32 8,9 BT
VOLUTE FB007772 1,15 9T
VOLUTE RB007732 0,H 0T
YOLYTE RS007712 nn oA
WALUTE RE0077T2 W2 KT
YOLUTE AEOTTIZ 2/, BN
FLAKGE ASOETTIA 1,2 GIAN
F{MEE RE6OTTIA 1,2 BION
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L1-OF L8554

TABELE 1400,

FREA/ELL HELD JOINTE

HiG FRESSUME GXIDIZER TUMSOPUN

ADET CRITITAL INITIAL
BASIC NELD S10E WOT  FLAY BIZE NOT RETECTANLE
CONPDNERT PARTMD.  NELD HR. TYFE  fUASS  ACEEBS HEE Le¥ LOHNENTS
FLNGE RB00T736 bt 1L I | Y
FLARBE ROIIZIE ML M I ¥
FLANGE RE007 734 -6 B 1 Y
FLANGE REONI I3 19,20 BAN \
FLANGE REO#773b 1 s |
FLRNGE RENDTTH 22 EBN 1 X
FLAKBE AEN07T34 7 g 1]
FLANGE REOOTT34 0 w4l 1
FLANEE REOTT34 % 1 K
BELLD¥S REOOTIM 1,25, ot ] y
FELLNS REDOTIM 3,1 (40 ]
HOVSIND RECOTI 1,1 ) 1 Y y
HODS Kb ABOTINS 3 g i g
HDUGi+ ¥ RE007744 ' 1 Rl "
HIMSE ABO07TNE 3 a0l k 1
HOUS 144 #0007 145 11 w1l 1 I
NDUS 1M RI007THS -2 a0l I I I
HAL T 007745 XTI L B! ] '
EELLDWS RBLOTIAN ) EER 1
FELLINS RE07THS 7 o I
¥ELLOWI R007IMY 14 L
BELLNG 9007747 5,6 ) 1
BELLOWY RH07149 I ] I
BELLENS RSONIT4Y 12 £ 1
BELLONS RI007751 3 £ L 1
BELLONG REORI73) ‘ EM [ ] 1 ]
BELLOAS R508I751 ] B 1 1
BECOND GTAGE NOTILE REH0ITS2 1,2 EEN ) 3
BECUN® ETARE MDTILE ma08I75E L i L ; Y ]
Y 01N RSI071SH L BT I i X '
FRINTNG RSEOTTIA -2 B ) ¥
FRIRIKD R50077 TN I~ BT 1 1
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CAMPENENT
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FIMIT
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SEM
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TAELE BARN,

HiGH PREESURE DKEDITER TUMBLRUNF

FHEATCIL MELA JDIATS

ROOT . CAITICAL INITEL
BAdIC NELD SLOE KOT  PUNK GIIE HDT GETECTABLE
PART B, MELI WD, TYPE DLASE  ALDESS KEF LLE - LOMHENTS
RGN0 M -3 WM ) \
RSOETTH 11 BIN 1
ARDLTTTA 0 B Il X
RSDOTT7Y a4, HMM I k
113144
RE0OTHY #-4t, BTN T 1
165194
RGaL: 1N i g 11 1
Ro007779 W, EW n 1
f5E0I1% 2 W i
1880777 ” 3 1] 1
REGEITTY N-M E I
1467719 g5,0  £OW It 1
RBOOTTAI 1,11 6 I
- JEOBTT0L 34 B 1
REC0ESHE 1PLL B I
F5000ETT 1PE B 1 X
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PAGE 1 OF 2
GIL JVEMS: BADD-XH | _ wors PSR RSOOTFY
e L L L L L L L L E T R R T I T T g ey S
BASE LINE RATIOWALE | VAR [ANTE ] CHANGE RATIONALE [* VARTANT DASH HUMBER
e L R L e T T
1. BMB-02, BADO-03 SECOHD  |SECOND STAGE WOZILE CARTINGE |WDT [SOSTATIC FRESS IMCREATES STAUCTUAAL INTEGRITY §¥ REQUCING CASTING -121, -§31, -r4r, 154,
ATARE ROXPLE CAETINE 15 NOT HAVE MOT @€EM HO! 1SCSTATIC  |WICROFORDSLTY. =141, -tr1, =199, -1,
ISOSTATIC PRESSED PER DAAMIND |PRESSED =M1, 211, 22, -5,
REQUIREMENTS. {ECP 1K-2R40) |usE AS ES RATIOMALE: -241, -251, -281, -a,
: . =201, -30F, =317, -18%,
1. LEFE LIMIT oM WoM KOT ISOSTATIC PRESSED ZWD S1AGE ROXILES REDUCES =350, -IM, -4
PROBARILITT ©F LOW CYCLE FATIGUE CRACKING RESULTIMG FROM EXLESSIVE
HICROPURDEIFY. C(OAR 294T)
Z. A PENEIEMNT INSPECTION IHTENVAL WAS BEEN IHPOSEC OR WOM HDT 1305TATIC
PRESSED 2MD STRGE NOZILES TO VEAIFY MO CRACKIHG M ENCESY OF ALLOHABLE
LIHITE.  (PAR 2147}
2. B4O0-13, A400-22 BEARINGS ARE PROCESAED AND LOWG TERH FATIGUE LIFE ©F BEARING |5 ENTEROED BY REDUCING THE ALLOWELE SIZE AKD {-121, -131, -1, -15t,
PROCESSEC: MNO IMSPECTED PER  |INSPECTED PER SPECIFITATION  [GIMATIVY OF ALLWARLE DEFECTS, : -1, 10, -1, -,
SPECIFICATION REGLIREMEMTE REQUIREMENRTS (RLOOSSA), -2, -4, -211, -IN,
(RLODD1S].  LECP M9} JUSE AE IS5 FAT!OMALE) =21, -39, -281. -2,
-291, -3, -911, -33%,
1. WEAR LIFE LIMIT ON DEARNHGY PREVENTS WEAR FROM CRCEEDING NLLOWMILE -3R1, -3IM, 404, AW
LIMITY. (DAN 2054, DAR P02 -R21, -4, 44y, -E51,
-4 41
2. CONTIRUED WSE HITE ALLOWMALE DISCREPAMCIES 15 COMTROLLED PEN THE
WAIMTENAHCE COMTROL OOCUMENT REUUIREMENTE {PA£-270%).
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CIL ITEMS: B&00-NK |
BASE LINE RATTONALE | VAR IANCE
3. BAG0-21 HOUSING PETAILS |[HOUSIMG DETAILS HAWE NOT BEEM

ANE ULTRNSONIC LNSPECTEG PER |UI.'I'IH.EBI.III: INSPECTED PER
ORAVING AMD SFECIFICAYTION IIIIMHII[‘- ARD SPECIFICATION

RECIREMENIR. {ECP &HB0% |REQUIAE PEMTE.
£, B&D0-21 FITTIK] ASODTTZ7-059 TEE-FATTING 15
. |NATERIAL IHYECRITY I§ MAMUFACTURED FROM AIR MELT

VERIFIET PER SPECIFELRYIOH 321 cRES DAR (0D-5-TEX CLE
FECUIREMENTS {IACOMEL THE, COMD AD.
REDIID- 153,

b
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FIELD COHFIGURATION VAREANCES FROH CIL RATIDWALE

hPoTR
| CHAMGE RATIUNALE

THE ADDED WDt PROVIGES ADOED CONFIDENCE THAT THE CRITICAL FLAY 21ZE 1% DETECTEN
IW THE PAREWT MATERTAL OF THE HOUEING OETAILS.

USE A5 [5 RAFICHALE: -
1. HWOUEING DETAILS ARE ACCEPTABLE WITHOU1 ULIRASUMIC INSFECTION DUE T A

PENETRANT IWSPECTION OF JHE HOUSING QETAELE, TIE PEMEVRAMT PRSPECTION
[9 ADEQUATE VO BETECT CRITICAL IHITIAL FLAUS UNILH ARE THROUGH TRALKS.

INCOKEL T15 MATERIAL DOES MOT EXHIAIT IWCLUSION STRIMGERS WHICH ARE SUSCEPTABLE
T CHEMECAL ATTACK AHD MAY RESULT 1N LEAYAGE.

|UST AS 15 RATIOMALE:

{. FITFINGS ARE LEAK CHECKED FOLLOWING PNOOF PRESSUNE TEST PER RLIDST.

7, LOADS THOUCER BT FAHRICATION {WELDIHG AHD PROOF PRESSUNE TESTING) ARE

HIGMER THAW DPENATIOHAL LOADS AND EUFFICIENT TO SCREEM -O5¢ FITTINGS
FOR LEAKAEE.

.‘hI

PAGE 2 OF 2

P/ REODFT
VAR AU DASH HUMBER

121, 131, -1, 16,
81, =171, 4181, -1,
201, -211, -281, -8,
261, -251, <261, 27,
s2¢, =301, -3, -331,
-351, -371, -501, 411
421, -§31, -&&1, -451,
481, K71, -4B1, 591,
-5M

-1M1, -t
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