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SSME .EA/CIL
REDUNDANCY SCREEN
Camponent Gronp; Igniters amd Sansorm Fropamd: M. Cliver
CIL Hem- J2k 02 Approved: T. Nguyen
' Componemnt; MGG Coolant Duifet Pressura Transducor (F1.1a) Appraval Dals: 309G :
Part Humbar: REIIITRESTN0 Change #: a
Fatlura Made: Lexkane Inte sansor howsing, Gireclve A: CCRD MEXOY 490.
Paga: 1af 1
Crkfcality
Prage Fallura ! EMect Destription Haraw Relsrencs
ShC Leahagz resulls In finusimg failute. Ouvargreszubzation of aft comoadmen]. Lozs of vehicke 1

4.1

Redundparey Soresqs SINGLE POINT FAILURE: RUA,

ME-D35,M A0




99-7

SSME FMEA/CIL

DESIGN
Componen| Group: lanllare end Sensors Praparag: M. Ollvor
CIL llem: JZ221-02 : Approved: T. Mpuyen
Cempanent: MCE Coolant Outlat Pras sure Transducer FT.1a) Approval Datu: rniag
Part Numher: REZIZIMRESTIM : Change #; 2
Failura Made: Leakpgs Inle sensor hausing. Dlrective #: CCBD ME3-Dt-2a04

Page: 10t 1

Deslgn i Docurnent Reference .

FAILURE CALUSE: ALL CAUSES
STATHARS,

THE PRESSURE SAWTY AND EXTERNAL CASE ARE MANUFACTURED FROM INCONEL 718, THIS MATERIAL WS SELECTED FOR ITS STRENGTH, TENRION MODULLS, WELDABILITY,
CORSDSION RESISTANCE, ANQ RESISTANCE TO STRESS CORROSIGN CRAGKING (1), THE DESIGH CRITERIA FOR THE PRESSURE CAYTY REQUIRES THE UNIT TO BE CAPABLE OF
WITHSTANDING 1 5 TIMES THIE FULL SCALE PRESSURE, WITHOUT COMPDNENT DAMAGE (2). ORSIGN REQUIRES BURS | PRESSURE TO BE 3 TIMES FULL SCALE FRESSURE (2]

EATOM:

THE DIAFHRAGM AND A& PORTION £F THE [S0LSTOR ARSEMBLY ARE MANUFACTURED FROM 4-2B5, STRENGTH, DUCTILITY, ELASTIC MODULUS, RESISTAMCE TO CORADEION, AHD
RES|STANCE TO HYDROGEN EMNVIRONMENT EFFECTS ARE THE FRIMARY REASCOMS FOR SELECTIMG A-208 (1], THE REMAINDER OF THE ISOLATOR ASSENEBLY. PRESSLRE CAVITY,
AND EXTERMAL CASE ARE MAMUFACTURED FROM 3041 CRES. THIS MATERIAL ¥iAS SELEGTED FOR ITS STREMGTH, WELDABILITY, CORROSION RESISTANCE, AND RESISTANCE TO
STRESE CORROFION CRACKING (1). DESIGN CRITERIA FOR RURST ANT PROOF PREEEURE RECUIREMENTS ARE IDENTICAL |N BOTH DES IGHS 2.

THE SENSORE ARE A VENOOR FTER, DRAWING SPECIFICATIONS AND MANUFACTURING PROCESSES ARE CONTROLLED BY ROCKETDYNE (3). WELD CONTROLS INCLY OE WELD
PREPARATION. CLEAMLINESS, OPERATOR GE RTIFICATION, AND WELD PARAMETERS {2}, ALL SENSOR DESIGHS ARE SUBJEGTED T & GRITICAL DESKIM REVIEW. ANY DESIGM
CHANGES ARE RE-REVIEVWED (2). THE SENSDRE HAVE COMPLETED DESICN YERIFICATION TESTING (3), MCLUDING VIBRATIOM TESTING (93, THE RAMIMLIN FACTORS OF SAFETY
MEET CE! RECUIREMENTS (5). THE SENZORS WERE ANALYZED FOR HIGH CY(.LE FATIGUE AND LOW OYOLE FATIGLUE LIFE AND MEET CE! REQUIREMENTS B). TAELE 1221 LIBTS
ALL THE FRMEAMCIE WELDS AND IDENTIFIES THOSE WELDS INWHICH THE CRITHSAL TNITIAL FLAW SI12E 13 NOT PETECTABLE, AND THOSE WELDS IN WHICH THE ROOT SIDE [5 MOT
ACCEESIALE FOR INSFECTION., THESE WELDS HAVE BEEN ASSESSED AND DETERMINED TO HAVE MPROVED ULTINATE AND YIELD STREWGTHS, ENDURAMCE LINITS AMD
FRACTURE TOUGHMFERS OVER THOSE WELRS LIZT 1N THE WELD AJSESSMENT () SENSURS FROMN ENGINE 2014 {EATON] WERE RE-SURLIECTED TO AGCEP TANCE TESTING.
SENSORS FROM ENGINE 2014 (STATHAM) WERE AE.SURIFCTED TO ACCEPTANCE TESTING. AtL SENSORS NET ACCEPTANCE CRITERIA FOR THIS FALURE MODE.

{1y RES-0582; {21 RGO (2] DY 5-SSME-203, RSS-FRSD: M} RS5.200-11, RS5-200-14; {5) RA%-5544, CF3ZIROCD3E; {6 RLONSI3, CPIZOROCO3E; (71 VRS-0550
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SSMEFR  SCIL
INSPECTION AND TEST

Companent Sroup: lgniters and $enacrs Prapared: M. Blhwer
CIL 1tem; Jax1.4ak Apnrovad: T. Npuyan
Componenl: MCC Coafant Qullet Pressura Tranzsdueer [FT.1a3] Approval Datar arxarog
Pad Number REIIILRESTHN Chanpga ¢: i’
Fallure Moda: Lsakane Into sensor housing. Diracifva A: CCHD ME3-01 4084
Pane; 10f 1
Fallure Causas S:anificant Charastanstics fnspeclionfs) / Testis) Dacuman: Rela=nce

ALL CALISES

SIMGLE PRZEUP, DAL
CUTPUT, FRESSURE
TRAMSDUCER

MATER|AL INTEGRITY
WELD INTEGRITY

ASSEMBLY INTEGRITY

HGT FIRE AGCEFTANGE
TESTING (GREEN RUN)

DATA REVIEWY

PRE-FLiGHT CHECKOUT

REZ2231 | RESTOM

MATERLAL INTEGRITY 1S VERIFIED FER SPECIFICATION REQUIREMEMTS RCTI

ALL WELDS ARE INSFECTED TO DRAWING AND SFECIFICAT N RECHUIR BMENTS PERWWELD CLASS
INSPECTIGNS INCLUDE: VISUAL, DIMENSIONAL, FENETRAN T. RADIDGRAPHIC, LLTRASOMIC, AND
FILLER MAATERIAL, AS APFLICADLE. :

TPANBDUGERS ARE PROGF PRESSURE TESTED PER SPECIFIGATION REQLIREMENTS.

VAGLUN CASE 15 LEAK CHECKEDR TO VERIFY SEAL PER SPECIFICATION REQUIREMENTS,

AFTER THE CAEE 1§ WELDED, HELIUM LEAK, TESTS ARE FERFORMED TOVERIFY HERMETIC SFaL

ALL VENODR INSPECTION AND TEST GRITERIA 15 HNDER ROCKETOYNE APPROVAL AMD SOMTROI

BENSQR OPERATICH 12 WERIFIED THROUSH HOT FIRE ACCERTANGE TESTING. RLCI4E1

ALL CONTRDLLER DATA FROM THE PREVIOUE FLIGHT OF HOT FIRE |5 REWVIEWED ANY KGFC PLN 1225
ANDRRLOUE CONDITION NOTED REQUIRES FURTHER TESTING OR HAREWARE BEPLACEMENT
PRIOR TO THE MEXT FLIGHT.

SEMSORS ARE vISUALLY INSPECTED, DMRSD W BUS. 010
SEMSOR DPERATION |5 VERIFIED EVERY &IS510M FLOWY BY SUSTESSEUL CORPLETICH OF THE OMRZED W4 TAI0.014

CONTROLLER SENZOR ELESTRIGAL CHECKOUT, (LAST TEST) QKRS0 S00F AL 213

Feilurg Hizrory: Comp-arenslsa failure Mstory data s maintainad i the Problam Raporting database [FRAMSIPEADA)
Aeference; MASA lelher SAZ1/EA0302 and Rockeldyne leiar BRRCOBTET,
Qperalizral Use. Mol Applicabia
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FIELD CONFIGURATION NCES FROM CIL RATIONALE
e LA URATIVN VAITANGE D . =MALE
Camponent Sroup:  Fgniters and Sonsam . Prdpared: N Ollvar
ftom Marme: MCL Conlant Cullet Prezaurs Trensducer [FT1a) Approvad: T. Hguryern ’
item Mumber: J221 Appraval Date; KTV
Part Number: REZ231)RES? D01 Change #4: 2
CHrect vo &: CCEBOMEZ.Qf 4504
Fage: 1ari
Basze Line Rabonale Vanance Chan e Rativnale Varlan! Bash Nurmber ©
J231 - Theze welcs Fave bagn Wekls wera assessad as soceplabls Mew design el'm.nates oim weld and increages quarall tompanenl #trangth. RESTCO1-214,234
assegsed and delermined ba 4ave (or Night by fisk assessment (RSS- LSE AS 15 RATICMALE; RE2Z33-051
impraved viimnsia znd yield BYSE). Wielded pssernblies meet all GEI reguiraments [RES.8756).

strengths, £ndvranee limis ard
fraciua toug "ress ovar INcse welds
fsled i the wee'd assassrent (VRS-

L)}

231 - Hew deslonimpraves

praducity By, inspadabifily and ZEN0 EEERUTE M&farence point,
reliablity cf the transducer, Mex

design raduses lhe risk cf (he

Inlraduction of eond acl. ve

cenbaminatian,

AN Witeamal vacuum casa ig usad for

Hew design elmingtes Internal vacinim casa and raduces potentlal far conduciive
onlamination,

USE AS 15 rallonale: .

Funcdionalky of zere pressure referenca |5 ma nizined.

RESMI01.214, -234
RE2232.051
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SSME  ZACIL

WELD JOINTS
Componant Group: Ignitera and Sensors Fropared: M. Ollver
GIL [term: J221 Approwed: T. Hguyen
Companent; MGG Coolant Cullet Pressure Transducer [FT.4a) Appraval Daia; 3008
Part Humbar: RE2133/RESTOO Chanpe A; 1
Brective i: CCBDME3.A1 4984
Faga: 1of 1
Crlical nlnal
Raa  Flaw Size Mol
Side Mol Delectable
Coarmponent Basis Fart Mumber Weld Humber \Weld Type  Class fceess HGF LCF Comments
PRESSURE TRANSOLUCER REZZISRESTO)F p
PRESSURE TRAMSUUGCER JHR1SD0 CCr-1 ESW ] X X X
PRESSURE TRAMSOUCER JLO7 a0 CCC-2 EBW [ x ¥ X
FPRESSURE TRANSOUCER JVA00% CoC.5 EBW I x
PRESELURE TRAMEOUCER E74EE 5-2 aTAW I h X
PREEEURE TRANSDUCER GA45E 5-3 EEW 1l "
PREESURE TRANSOUCER EA4SE 8.4 EBWY 1l X
PRESZURE TRANSDUCER E7AG3 5.5 EBWy ] kS
FREZSURE TRAHSDUCER Era8s 8.6 EBWWY I i



