SSME FMEA/CIL

REDUNDANCY SCREEN
Compensil Gravg! Igndtera and Serrsora Praparad: M. Ollver
CIL ham: J205-02 Appraved: T. Npuymn
' Compenent: Fuel Praburmar Chamber Pressune Trangducar {54.1} Approyal Date: 113048 !
Part Humbar: REIIZLRESTON Changa A, 1
Fallure Moda: Leakago inte sensor housing., Diractive 4 CCED ME)-O1-4484
Fage: fali
Criticallby
Phase Failure £ Effagt Deacription Hazard Refarence
SMG Leakags results in housing falure  Overpressurizalon of gft cmpartmeant, Legs af vehic's. 1
41 MEA3S, 8 M,

GL-r

Redurdancy Soreans: SINGLE FOHNT FalLLIRE; M |
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SSME  ZA/CIL

DESIGN
Component Group: Igniters and Sansora Frepargd: M. DAver
CIL HHem: JI06:02 : Appraved: T. Hpuyen
Compahant: Fuel Preburner Chamber Pressung Tranedurer [G4.1) Appraval Data: 1)30/48
Part Hunber: REIZINRES 001 Change 3
Fallure Mada: Leakage |mo sensor housing, Direcilve ¥ CCAD MEY.Of-A984

Page: taof 1

Datign / Dacement Releramnca

FAILURE CAUSE:  ALL CALSES
STATHAK;:

THE PRESSURE GAVITY AND EXTERNAL CASE ARE MANLFACTUREL FROM INCONEL 718, THIS MATERIAL WAS SELECTED FOR ITS STRENGTH, TENSION MODULUS, \WWELDABILI Ty,
CORROSION AFSISTANCE, AND RESISTANCE TO STRESS CORROBION CRACKING (1), THE DESIGH CRITERIA FOR THE FRESSURE CAVITY REQLIRES TIIE UNIT TO BE CAPABLE OF
WHTHSTANDING 1.8 TIMES THE FULL SCALE PRESSURE, WITHOUT COMPONENT DAMAGE {2}, CESIGH REQUIRES BURST PRESSURE TO BE 3 TIMES FULI, BCALE PRESSURE (2),

EATON

THE DIAPHRAGK! AND A PORTION £3F THE ISOLATOR ASSEMEBLY ARE MANUEACTURED FROM .28, STREMGTH, DUCTILITY, ELARTIC MODIMUE, RESISTANCE TO CORROSION AND
FEBISTANCE T HYDROGEN ENVIRONMENT EFFECT S ARE THE PRIMARY REASOMNE FOR SELECTING A-235 (1), THE REMAINDER OF THE I50LATOR ASSEMELY, PRESSURE CAVITY,
AND EXTERNAL CASE ARE WANUFACTURED FROAM 304 CRES. THIS MATERIAL Vias SELECTED FOR, IT3 STRENGTH, WELDAEBILITY, CORROSION RESISTAMCE, AND REZISTANCE TO
STRESS CORRGEION CRACKING {1). DESIGN CRIIERIA FOR EURST AND PROGE FRESZURE REQUIREMENTS ARE IDENTICAL 1N BOTH DEGIGHE [12).

THE SENSORS ARE A VENDOR [TEM. ORAWING SPECIFICATIONS AND MAMUFAGTURING PROGESSES ARE CONTROLLED BY RGCKETOYNE {2). WELD CONTROLS iNCLUDE WELD
PREPARAT ON, CLEANLUNESS OPERATOR GERTIFICATION, AND WELD PARAMETERS 12), ALL SENSOR DESIGNS ARE SUBJECTED TO A CRITICAL DESIGN REVIEWY. ANY DESIGH
GARNGES ARE RE-AEVIEWED (2]. THE SENSORS HAVE COMPLETED DESIGN VERIFICATION TESTING (3), INGLUDING VIBRAT 10N TESTING {4} THE MINIEUM FACTORS OF RAFETY
MEET DE REQUIRENMENTS (5], TIIE SENSORS WERE ANALYZED FOR HIGH CYCLE FATIGUE AND LOW CVCLE FATIGUE LIFE AND MELT Gl AEQUIREMENTS (5) TABLE JM5 LISTS
ALL THE PREATI WELDS ANDIDENTIFIES THOSE WELDS IN WHICH THE GRITICAL INITIAL FLAW SIZE IS NOT DETECTABLE, AND THOSE WELDS 1 WHICH THE ADOT SIDE IS NOT
AGCESSIBLE FOM INSFECTION THESE WELDS HAVE BEEN ASSESSED AND DETERMINED TO HAVE WPROVED ULTIMATE AND YIELD STRENGTHS, ENDURANCE L'MITS AND

FRnc TURE TOUGHNESS CWFR THOSE WELDS LIST IN THE WELD ASSESSMENT |7), SENSORS FROM ENGINE 2010 (EATON) WERE RE.SUBJECTED 10 ACCEPTANCE TESTING.
SENSURS FREM ENGINE 2014 1STATHAM) WERE RE-SUBJECTED TO ACCERTANCE TESTING ALL SENSORS MET ACCEFTANGE CRITERIA FOR THIS FAILURE MODE.

M) RES-4582, (2) RCFACT; () DWS-55ME-200, RAES-BEEG: [4) RSS-203-17, RSS201.14 (5} REE-2546, CPA2CA0M IP; (5) FLOZE32, CPAFORNGOIE: (7) VRS-0550



Componert Group:

Ignitare and Sensors

SSME FMEA/CIL
INSPECTION AND TEST

LL-T

Faiture Histnny:

Operaticna’ Uss:

Preparad: M. CHiver
J2O5 52 Approved: T. Hquyan
Fuel Prabuwmar Chamber Pressure Trapsducer 1G4.1) Approval Daje: F3eg
Part Number: RE2ZIVRESTOM Change &; 3
Failure Moda: Leskage it senzor hausing, Directhva #: CCED MEY-01-408
Page: Tal 1
Failvre Gauses 3 guifican| Characteristics tnapeclion(s) ! Tesl{s) Docirmer| Ra‘erence
ALL CAUS:S SINGLE RICKUR, DAL, HEZ233 YRESTCHM
QUTPUT, FRESSURE
TRAMEDUCER
MATERLAL INTEGKITY MATERIAL INTESRITY IS VERIFIED PER SPECIFIZATION REQUI REMENTS. RCF004

WELRN INTEGRITY

ASGEMELY IMTESRITY

HOT FIRE ACCEPTANCE
TESTING [SREEN RUN)

DATA REWIE

FRE-FLIGHT CHEGKEQUT

ALL WELDS ARE INSPECTED TO DRAWING AND SPECIFICATION REQUIREMENTS PER wWELD CLASS
INSPECTIONS INCLUDE VISUAL, CHMENSIONAL PENETRANT, RADIOG RAPHIC, ULTRASONIC, AND
FILLER MATERIAL, AS ARFLICABLE, ’

TRANSOUCERE ARE PROOF PRESSURE TESTED PEE SFECIFICATICN REQUIREMENTS.

WACLILN CASE 15 LEAK CHECKED TO YERIFY SEAL PER SPECIFICATION REQUIREMENTS.

AFTER THE CASE 1S WELDOED, HELIUM LEAK TESTS ARE MERFORMED TQYERIFY HERMETIC SEAL.

ALL VENDOR, INSPFECTIOM AND TEST CRITERIA 1S UNDER ROCKETDYNE APEROVAL AND CON TROL,

SENZOR QFERATIQN I3 VERIFIED THROUEH HOT FIR E ACCEPTAMCE TESTING, RLMMEAET

ALL CONTROLLER DATA FROM THE PREVIOUS FLIGHT OR HOT FIRE I3 REVIEWED. ANY MSFC PLN 228
ANCMALALS CONDITION HOTED RECHIRES U ATHER TESTING OR HYHDWIARE RE FLACEMENT
PRIOR TG THE NEXT FLISHT.

SENSORS ARE VISUMLLY IMSFECTED, ' OMRBO W2 1@ 0an
SENSOR QORERATIOM i VERIFIED EVERY MESSIDN FLOW BY SUSCESSFLUL COMPLETION OF THE OMRSD Wa 1400 010

COMTROLLER SEMSOR ELECTRICAL CHECKOUT, (LAST TEST) OMRE0 SO0FAG.217

Compranensive {allure hislery data js mainlained |1 e Froblam Reporlag database (FRAMEPRACS)
Reference: MASA leflar SA2MBANE srd TReckaldyne lmlar 3BRCOITET.
Het applleab'e.
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EIELD CONFIGURATION ANCES FROM CIL RATIONALE

Comgpenet Group; lgniters and Sensors Frepared: M. Qlivar
[tern Mamp- Fual Freburner Chamlsr Pressuro Transducar [G4.1) Appraved: T. Nouysn
Iem Mumber: J20E . Appraval Dale: aN0res
Pad Humber: REIZIIRESTINRG Change §: 2
Drgctive #: CCEBD MEI-01-4024
Fage: 1011
Base L re Rationglz Wananea Crange Ratlcnale Variant Ceah Mumber
JZ0F« Ihase welde have heen We'ds weie assezted ra acesptable  New design ehmirates one wekd and ineleases overal Eornpa-erd strerg'h RESTO0-214 234
asgesaed a-c delermlnes to have fu-1tighl by ¢k asseseranl (RSS. USE AS IS RATIOKALE: RE2233-051
Imgrense ultirale sed yisid arsg Witktar Az erivies meef all CE muisamenls {RES-27 LEY,

strengng, endorance [mils ano
fraclure Icugnioze ower {hoge aelds
listed in IFe welr asgassmen DYRS-

B55o:.
JE04 - New demign maroves Aninlerra vasuunt case 5 used far
produgit ley, inspecrebilily and ZEID pressine Fefrenca pa nt.

reliabicity 21 Ihe -angduce-. Yew
design reduces IMe gisk of ha
wnlredaztzn o) conduetive

car faminatian.

Mew das:an elminatas inlermal vacu s case an

cenlamination.
LUSE AL 15 rathanala

d regueas patentisl for co-ductve

Funciignal'ty of zem pressuse relesence s manizing d,

RESTOI.244, -7
RE2233.051



6L-T

SSME FMEAICIL

WELD JOINTS
Campanant Jraup:  Ignitars and Sanaora Prepatad: M. Cilver
CIL ltem: JZ0E Approved: T. Mguyen
KoM panent: Fuel Prebiuraer Chamber Presgore Transducer {G4.1) Approval Dale: Arz0/Ep
Part Numbar: REZI31IRESTOM Change #: 1
Dlrective ¥ CCED ME3-01-48%4
Papa; TafF 1
Criligal Inltlal
Roat  Faw Slee hdot
Sl e Deteelabla
Compoaent Beslc Fart Momber Wheld Humber Weld Type  Clasa Aceess HOF LCF Cemmanly
PRESSURE TRANSOLCER REZZ3'RESTM1
FRESSURE TRANSDUCER JHR 00 CLCA1 Eon ] X x X
PRESBURE TRANSDUCER LT EH foe-2 EBW n x X x
FRESSURE TRAMSDUCER Jyataon CCL-5 Efvy ] x
PREZEURE TRAMSDUCER 674 56 g2 GTAW ] X X
FRES3URE TRANSIMGER, 64456 53 EBWY " X
FRESSURE TRANSDUCER Ed458 54 Ebw n X
FRESSURE THaNSDIMER, BrdiA] 55 =) f b
FRESSURE 1RANSDUCER ETdR3 56 EBWY I b



