eE-T

SSME  EAICIE
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Campensnt Group: Igrilers and Semscrs Praparad: Ay, Olbvar
CiL {temn: Jxp9.02 Approved: T. Nguyan
COm pesient, HFOTP Booel Pump Discharge Pressura Transducor (011.4.1) Approval Date: 3203
Part Numbearn REXIAEESTIN Chanpe #: 3
Fallure Mode: Leakapa Inio sensar Rausing, Direcibva &, CCBD MEA-01 4994
Pagn: il 1
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DESIGN
Component Group: fgnitars and Sensorg Prepared: I Clhsar
CIL ligm: JHA 02 Appravad: T. Nguyen
Component: HPOTP Boosl Pump Blacharge Pressure Transduger (311,1.1) Approval Qate: Rk ik ]
Part Humhber: REZZMARESTOM Change #: 1
Fallure Mode: Leakage [nto senmor housing. Dirgctlve #- CCBO ME1-31-4894

Fage: 1af 1

Dazlan ¢ Docoenen! Refemnce

FAILURE CAUSE: ALL CAUSES
STATHAM:

S ERERSURE CAVITY AND EXTERNAL CASE ARE MANUFACTURED FROM INCONEL 718, THIS MATERIAL WAS SELEGTED FOR TS STREMGTH. TENSION MODULUS, WELDARM Ty
CORROSION RESISTANGE, AND RESISTANGE TO STRESS CORROSION CRAGKING (1). THE DESIGN CRITERIA FOR THE PRESSURE CAVITY REQUIRES THE UNIT TO BE CAPABLE OF
WITHETANDING 1.5 TIRES THE FULL SCALE PRESSURE, WITHOUT COMPONENT DAMAGE (7). DESIG REGLIRES BLRST PREGSY RE TO BE 3 TRIES FULL SCALE PRESSIRE {21,

EATOMN,

THE DIAPHRAGM AND & PORTION GF THE ISDLATOR ASSEMBLY ARE MANUFACTURED FROM =288, STRENGTH, DUCTILITY, ELASTIC PAODLA LS RESISTAMCE TO CORROSION, AND
RESISTANCE TO HYDROGEM ERVIRONMCNT EFFECTS ARE THE FRIMARY REASONS FOR SELECTING 2-285 (1). THE RENAINDER OF THE ISOLATOR ASSEMEBLY, PRESSURE CAVITY,
AND EXTERNSI, CASE ARE MANUFACTUIRED FROM 1041 CRES THIS MATERIAL WAS SELECTED FOR ITS STRENGTH, WELDABIL TY, DORROS KM PESISTANCE, SND RESISTANCE TO
STRESS CORROSION CRACKING [1), DESIGH CRITERIS FOR BURST &kl FROOF PRESSURE REQUIREMENTS AFE IDENTICAL [N BOTM DESIGHS 2.

THE SENSQRS ANE A VENDOR ITEM, DRAVYING SFECIFICATIONS AND MANUFACTURING PROGESSES ARE CONTROUED Y ROCKETDYNE (2). WELD CONTROLS INGLUDE WELD
FPREPARATION, CLPANLINESS, OPERATOR CERTIFISATION, ANG WELD PARAMETERS (2). ALL SENSOR DESIGH S ARE SUBJECTED TG A CRITICAL DESIGN REVIEW, ANY DESIGN
CHANGES ARE REREVIEWED (2). THE SENSORS HAVE COMPLE TED DESIGH VERIFICATION TESTING (¥l INCLUDING YIBRATION TESTING {4). THE MINIUM FACTORS OF SAFETY
MEET CEI REQUIREMENTS |5). THE SENSORS WERE ANALYZED FOR HIGH CYCLE FATIGUE AND LOVY CYGLE FATIGUE LIFE AND MEET CE REQLIREMENTS (6} YWITH EXCEPTION To
THGAE SENSORS CONTROLLED Y MAJOR WAINER (7). OMLY EATON PRESSURE SENSORS ARE TO BE USED RECLINE PERFORMANCE ANG ENGINE READY PARMME TERS,
TABLE 1200 LISTS AL THE FMEACIL IWELDS AHD IDENTIFIES THOSE WELDS N WHICH THE CRITIGAL IN 1AL FLAW SIZE 15 HOT DETEGTABLE, AND THOSE WELDS IN WHICH THE
ROQT SIOF {8 NUT ACCESSIBLE FOR INSPECTION, THESE WELDS HAVE BEEN ASSESSED AND DEJERMINED 10 HAVE IMPROVED ULTIMATE AND YIELD STRENGTHS, EMDLURANCE
LIMITS AMD FRACTURE TOUGHNESS DVER THOSE WELDS LIST IN THE WELD 4 SSERSMENT {€). SEMSORS FROM ENGINE 2010 (EATON) WERE RE-SUBJECTED TO ACCEFTANGE
TESTING. SENSORS FROM ENGINE 2014 {STATHAM} WERE RE-SUBJECTED TO AGCEPTANCE TESTING. ALL SEMSORS MET ACCEPTANCE CRITERIA FOR THIS FAILURE MODE.

[TIR33-A282; (7} RCTOOT, (3) OWS-SSME-N1 RES-E660, (4} R353-203-13, RE5-203-14. (5) R55-B545, CRAWROODIE. {5) RLODSDZ, CPIZORI0O03D; (7) DAR 2142 0y WRS.05R0
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INSPECTION AND TEST

Compenonl Gralg; lgniters and Sensars Fréparod: M. Cillver

CiL Jlem: JR0% g2 Appraved; T. Mguyen

Component; HPOTP Beosl Fump Drscharge Pressurs Transducer [211.1.1) Approval Date: J3oras

Fart Humhbar: RE22IIRESTAH ' Chanpga #: 3

Fallure Mode: Leakags intc senaar houslng, Chregtiva 2 CCHD ME301.4944

Page: 1t 1 '
Failere Causes Fignificart Characteristcs Ingpecikeis] f Tesl[s] Dincomrent Fa harsres

ALL SALISES SINGLF FICKUP, DLIAL RE2Z33 f RESTO0

Failire Histo -

Cperalfunal Lse;

QUTEUT, PRESSURE
TRAMSOUCER

MATERIAL IWTEGRITY
WELD INTFGRITY

AGREMBLY INTEGRITY

HCT FIRE ACCEPTANTCE
TESTING (GREEN RLN)

DATA REVIEWS

PRE-FLIGHT CHEZKOUT

MATERIAL INTEGRITY |5 VERIFIED PER SPECIFICATION AECHREREMENTS. . RCF

ALL WEL DS ARE INSPECTED TO DRAVWING AND SPECIFIGATION REQUIREMENTS PER WELD CLASE,
INSPECTIONS TRCLLIDE: WISUAL, DISENSIONAL PEMETRANT, RADIQSAAPHIS, ULTRAS QNIC, AND
FILLER MATERIAL, AS APFLICARLE.

TRANSOUCERS ARE PROOF PRESSURE TESTED FER, 8 FECIFICATION REQUIREMENTS.

WVACUIUM CASE |§ LEAK, CHESKED T VERIFY SEAL FER SPECIFICATION REQUIREMENTS,

AFTER THE CASE iS5 WELDED, HELIUM LEAK TESTS ARE PERFORMED T VYERIP Y HERMETIS SEAL.

ALL VENDOR IMSRECTION AMO TEST GRITERIA 15 UNDER ROCKETDYNE APPROVAL AND CONTREL.

SENSOR QRERATION & VERIFIED THROUGH HOT FIRE ACCEPTANCE TESTING, RLOC4E1

ALL CONTROLLER DATA FROM THE PREVIOUS FLIGHT OR HOT FIRE IS REVIEWED. AMY MSFC PLH 1228
AMOMALOUS CONDITION NOTFO RECLIRES FURTHEA, TEETIHE QR HA ROWARE REPLACEMENT
PRIOR TO THE NEXT FLIGHT, K

JENSORS ARE VISUALLY {NSPECTED, OMRSE YA 1RO 0

SENZOR OPERATION |8 VERIFIER EVERY MISSION FLOW BY SUCCESSFUL COMPLETION GF THE OMRSD V41A30.010
CONTROLLER SENSOR ELECTRICAL CHECHGUT. ILAST TEST) OMRED S0QFAD. 213

Caornprab eng've Maclure history 34ta iz rramlamed IF the Problem Rerofing dalabase (FRAMS/FRALA)
Referense: RASA lather S421RAX3CH and Rocketdyne lotter BBRS007S1,

Mul Apahcabhe.
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FIELD CONFIGURATION ANCES FROM CIL RATIONALE
Componant Graup: Ignltars and Sensam Fropared; M. Oliver
{lem MName: HPOTF Boast Pump Discharge Fressure Transducar f1.1.1) Appravad: T. Nguyen
Item Number; JE08 Approval Date: 00
Part Nunitier: REZZIVRESTANY Change # 2
Directive & CCAD ME2-81-40994
Pape: 1ol A
Baze Lin2 Rk pnale Wananre Cha~ge Rallanake Yarfant Dash Number
J208H - Theza wadls have beon Wells were assessed as acceolabls Wew des an elminates one weld and increases geerall compenent s'reng RESMT1.219, 239
agsassed gmd dete-mied 12 fave for light by risk a<sessment (RSS. USE AL IS AATIDHALE, REZI54-06]

Improved ullimate and yield
strergtlis, 2~dusanze limi's and
raziya brdghness ovar those wa'ds
M31ed in he we'd zssecsmernt (VRS-

B0 - Maw degige Improves
pracuc iy, nspastanility and
el skl of the Irarsducar, Mew
desgn redusas the rigk of tha
idrerduction of co-cugllve
centaminalloh

4750,

Anizlenal vacuum case |s used [ar
Zerg pressura referanse poinl,

Walged agspmblies rmeat 3l CE| requirements IRSS-B75G),

Hew design aflineizs intarnal vazuum case ang Teduces polenligl for condiclha
cenlamkalivn,
USE AS IS ratlanede:

Functionalily of 2emy pressura raferanee |s malntaired.

RES7001.218, -230
REZZ233.081
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; WELD JOINTS
1
Camponenl Sraup: lgnltars and Sarrsora Prépared: M. Olivgr ]
CIL [tem: Jian Appraved: T. Hpuyan L
Component: HFOTF Boast Pumy Dischargs Proseun: Transducer [041.1.9) Appraval Dale: wog
Part Humber; RE2211RESTOOT : Change ¥ 1
Olrectlve #: CCBO ME)-(-4924
Pape: 10af 1
Cntical Initipd
Rool  Flaw Siza MNal
Shio ol Datectabie
Corponen Boaic Pand Numher Wak! Momber YWeld Type  Class Access HCF  LCF Cammerts
FPRESSURE TRANSTLICER RE2Z3FRESIC
FPEESSURE TRANSOUCER JER 1952 CoeA EBwW [} ¥ X X
PRESSURE TRANSOUCENR JLO*S060 LoAG.2 EBwyY It X X X
FRESSURE TRANEDUCEY MR CCC-5 EEW N X
FPRESSUME 'RANSOUCER ATARA 5.2 GTAW I x " x
PRESSURE TRANSDUCER Edd5R | EBW H X
PRESSURE TRANSCLICFR Ed458 54 EBw n x
PRESSLURE TRANSTACER £7457 . 85 EQW " X
PRESSLIRFE TRANSDIUICER 674561 &8 EBW I} X



