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SSME FMEA/CIL

REDUNDANCY SCREEN
Component Graup: Igniters and Sansora Prepamd: M. Oliver
CIL Hem: J21a-n0z Approved: T. Mpuyen
Camponenl: Fuel injection Pressura Transducar (GT.2) Approval Date: 3M30ias
Part Humber: REIZIARESTOO Chanpga ¥; 1
Fallure Mode: Leakapa into senaor housing, Directive #: CLRD MEI-{1.a004
Page: TeF 1
Corilicalily .
Phase Falvra ! Efecl Dascrpllan Harard Peferenca
b Leakage results in housing failura  Ovempeasurizalion of aft compartmant. Logs of vehizle. 1
4.1 ME-D35.8 M,G

Redundancy Scraens; SINGLE POINT FAILURE: WA
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SEME  EACIL

DESIGN
Component Qroup:  honifers and Sonsors Prepared: M. Olver
CIL Metn: J210-02 Approvad: T. Nguyen
Component: Fuel Injectlon Prassure Transducer (G7.2) Approvael Bale:  3/30/95
Part Humber: RE2213RESTIH Change & 4
Falhere Mode: Leakage Inlo gansar housing. - Directive &: t-CBO MES-1H-4904
Paga: 1ol 1

Ceslyn ! Dacuman Rabarence

FAILURE CAUSE: ALL CAUSES
STATHAM:

THE PRESSURE CAVITY AND EXTERNAL CASE ARE MANUFACTURED FROM INCONEL 718, THIS MATERIAL WAS SELEGTED FOR ITS STRENGTH, TENSION MODULUS, WELORBILITY,
EORROSION RESISTANCE, AND RESISTANCE TO STRESS CORROSION CRACKING (1) THE DESIGH CRITERIA FOR THE FRESSURE CAMITY REGUIRES THE UNIT T0 BE GAFABLE OF
WITHSTANDING 1.5 TIMES THE FULL SCALE PRESSURE, WITHOUT COMPONENT DAMAGE 12). DESIGN REQUIRES BURST PRESSLUIRE TO BE 3 TIMES FULL SCALE PRESSLRE {2,

EATON-

THE DAFPHRAGM AND A PORTICH OF THE ISOLATOR ASSEMBLY ARE MANLUEAGTURED FROM A-285. STREMGTH, DUCTILITY, ELASTIC MODULUS, RESISTANCE TO CORROSION, AMD
RESISTANCE TO MNYDROGEN ENVIRCNMENT EFFECTS ARE THE PRIMARY REASDMS FOR SELECTING A-2058 i1, THE REMAINDER 0OF THE |SOLATOR ASSEMELY, FRESSURE CAMITY,
ANMD EXTERNAL CASE ARE MANUFACTURED FROCM 304L ERES. THIS MATER AL WAS SELECTED FOR ITS STRENGTH, WELDABRILITY, CORARCSION RESISTANCE AMD RESISTANCE TO
STREES NORROSION CRACKING (1), DESIGH CRITERLS FOR BURST AND PAQOF PREASURE REQUIREMENTS ARE IDENTICAL IN BOTH LIESIGMS {2).

THE SENSORS ARE A VENDOR ITEM, ORAYING SPECIFICATIONS AHD MANUEAGTURING PROGCESSES ARE CONTROLLED BY ROCKE TOYME (2), WELD CONTROLS 1NCLUDE WELD
PREPARATION, CLEANLINESS, OPERATOR CERTIFICATION, AMDWELD PARAGMETERS (25, ALL SEMSOR DESIGNE ARE SURJECTED TO A CRMCAL DESIGH REVIEW, ANY DESIGH
CHANGES ARE PE-REVIEWED {¥). THE SEMSORS HAVE CONMPLETED DESIGN VERIFIGATION TESTING (11, INCLUDOMG VIERATION TESTIMG (4). THE MIMIMUI FACTORS OF SAFETY
MEE! CEI REQUIRERMENTS {5). THE SEMSORS WERE ANALYIED FOR HIGH CYCLE FATKIUE AND LOW CYCLE PATIGUE LIFE AMD IMEET CEl REQUIREMENTS (5). TABLE J20 LISTE
ALL THE FMEAMCH, WELDS AND IDENTIFIES THOSE WELDS 1K WHICH THE CRIMEAL INTIAL FLAYY SIZE S NOT OE TECTABLE, AND THOGE WELDS IM WHICH THE RQOT SI0E 1S NOT
ACCESSIBLE FOR INSPECTION. THESE WELDS HAVE BEEN ASSESSED AND DETERMINED TO HAVE [MPROVED LULTIMATE AND VIELD STRENGTHS, ENDURANCE LIMITS AMD
FRACTURE TOUSHMNESS OVER THOSE WELDS LIST IN THE WELT ASSESSMENT (7). SENSORS FROM ENGINE 7010 {EATON) WERE RE-SURJECTED TO ACCEPTANGE TESTING
SEHEDRS FROM ENGINE 2014 (STATHAM} WERE RE-SUBIECTED TO AGCEPTAHCE TESTING ALL SENSORS MET ACCEPTANGE CRITERIA FUR THIS FAILURE MODE,

(N RES-3503, (1 ROT00; {1 DWE-SSME-203, RE5S-8560; {4) RSE-203-13, REE-203-14; (5) R35-6548, GPIZORALOGE; |87 ALDOA32, CPIZOROD0AR, [7) VREQ550



bor-f

SSME FMEA/CIL
INSPECTION AND TEST
Componenl Broup:  Igniters and Sansara ' Propared: B, Olfwar
SIL Ibermn: J210-03 : Approved: T. Nauwyon B
Companant; Fual Injection Pressore Transd yoar IGF.2) Approvat Date: 0D D !
Part Number: REZZIYRES TN Change &: ]
Fallure Mada: Leskage Inte aensor houslng, Oitechive ¥ CLBD MEX-01.4994
Page: tal 4
Fallie Calzes Slgnilicant Charactetistics InsLectionis) ! Tesl{s) Cacumant Rafereca

SLL CALSES SINGLE PICKUA, QAL RE2231/ RESMO

QUTPUT, PRESSURE

TRANSMICER

MATERIAL INTFGRITY MATZRIAL INTESRITY IS YERIFIED FER SPECIFICATION REGUNREMENTS, RCA001

WELD INTEGRITY

ASZEMBLY INTEGRITY

HCT FIRE ACCEPTANCE
TESTING (GREEN RUNM|

DATA REVIE WY

FRE-FLIGHT CHECKOUT

ALLWELDS ARE INSPECTED TO DRAWING AND SPECIFIGATION RECANREMENTS PER WELD CLASS.
INSPECTIONG INCLUDE: VISUAL, DEAENSIONAL PENETRANT, RAGKIZRARH K, ILTRASOMIC, 4ND
FILLER MATERIAL, AS APPLICABLE.

TRANSDUZERS ARE PIYOIOF PRESSURE TESTED FER SFECIFICATION REQUIREMENTS.

WALLWIM CASE IS LEAK CHECKED T2 VERIFY EEAL PER SPE CIFICATICN RECUIREMENTS.

AFTER THE CASE 1S WELOED, HELIUR LEAK TESTS ARE PERFORMED TO VERIFY HERIETH: SEAL.

ALL VENDOR INSPECTION AND TEST CRITERIA 15 UNDER ROCKETDYME APPROVAL AHD CO HTRAL.

SENSCH OPERATION 15 VERIFIED THROUGH HOT FIRE ACCEPTANCE TESTING. RLOM4A1

ALL CONTROLLER 04 TA FACM THE PREVIOUS FLIGHIT DR HOT FIRE |5 REVIEWED. ANY MSFC PLM 1220
ANOMALIUS CONDITION MOTED REQUIRES FURTHER TESTING OR HARDWARE REPLACENENT
FRIOR TQ THE WEXT FLIGHT.

SENSORE ARE VISUALLY IMSPECTED, CMPSD AR LG ()
SEMSOR CPERATION |5 YERIFIED EVERY BISSION FLOM! BY SUCCESSFUL COMPLETION OF THE OMRSD W41 AD0.010

CONTRELLER SENSOR ELECTRICALC HECKOUT (LAST TEST). OMASO S0OFAD. 27

Fai'ure Hlstery: Cemprehershoe falture history 4583 |5 mainlainad [n lha Prablem Rapoding database (F RAMSIPRACA)
Falarence: NASE ker SA21/A8 108 and Rockatdyne letler ARRCCO7ET,

Oceqatlenal LUse:  Naot Appheabls,
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. ssill EaciL
FIELD CONFIGURATION VARIANCES FROM CIL RATIONALE
Component Group: Ipnlarz #nd Sensars Prapared: M, Cllwar
fletn Mame: Fuel InJactlen Pressure Transducer (G7.2) Approvad: T. Nguyon
llem Numker; J21d Approval Data:  ars0rsa
Part Nurrber: REZIINARESTOOT Chanpga #: 1
Clrective #: CCEOMEI-C1.4054
Page: Tof 1
Dase Line Ralivna'e Varkance hange Ratianale Waslanl Dazh Wumber
JEE0 - Thesz walds hava haen Weldy wia'a sssensed as arceplabla  Haw dealgn elimina‘es one weld and increasas syeralr Carmponent stenglh. RES70M -214,234
assasznd and dele mined to hava or L lghe by ris: aszesiment (RES. LISE AS IS5 RATICGHALE: . FEZ233.051

Imiproved Uit mate aad piald
slranghs. endarance fimits and
Iractura [a-ghness avar (hose walda
lisled |12 weld essessmant (VRS-
IS0,

2P5E),

Vitelded assemblles meet all SF| requraments IRGE-BTHA).

!

An -nleral vasuum case 5 used for
DETG prasanre referanns pofL

210 - Lew deslyn mprovas
precuslbiily inspectabil by and
rllabdity of tha Iransducer, Mow
das-gn &qcres the tig of the
Inraduction of sonductlwe
Contamiradion

kiew daslon ellmingtay
corterinatlion.
USE AZ IS rationale,

intamad vacuum £ase ord redvces polerd gl for canductheg

Functionalily of zem pressure refarance ks malntained,

RE3TOOI-214, . 234
RE2233-051
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Compenanl Graup:

Ignltare and Sensors

SSME FMEA/CIL
WELD JOINTS

Praparas: M. Qlfvar
CIL ltam: J2G Approved: T. Hguryan
Component: Fued Injaclian Pressurs Tranaducer |37.2) Approval Bate; A9
Part Numhber: REZIIARESTOH Change ¥; 1
Dl rect]ve §: CCBD ME] 014544
Papa: 1af 1
Crilcal Inital
Roal  Flaw Size Mat
Slge Mot Detectable
Component Basle Pan Murbar Wield Humbar Weld Typa  Class Access HGF LCF Commens
PREESURE TRANSDUCER REZXINRESTCM
PRESSLIRE TRAMEDUCER JER 190 CCC.y EBW ] X X i
PRESELURE TAMNEDUCER JLD 193G CCo-2 EBEWW I X *
FRESSURE TRANSTHICER JYvA180T GCC-5 EBW | X
PRESSLURE TRANSDUCER GTa5G Ly ETAW Il x X
PRESSLIRE TRANSDUCER L LET 53 Emwnr 1l x
PRESZEURE TRANSOUGCER G445R G4 EBM 1l X
PRESZURE TRANSOUCER GT45% 2.5 EBWN N X
FRESSURE TRANSOUGER ET463 8.5 EBly n 3



