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DESIGN
Cemponant Gropp: tariters and Sangars ' Fraparsd; M. Dtlvar
CIL [temn: JEIH-02, JH2-02 Approved: T. Nguyen
Component: MCC Pe Pressure Transducers (G§.7, GB.4) Approval Dale: 20/a3
Part Numnbegt: REZIINRES 001, RE2IIHRES TN Change #; 2
Fallure Mada: Leakage lnto sensor housing. i Dirpctive & CCBD MEX-Of-dagg
Faps; 1o 1

Design [ Document Retarance

FAILLIRE CAUSE: At CAUSES

THE BIAFPHRALK AND A PORTIDN GF THE ISOLATOR ASSEMELY A RE MANUFACTURED FROM A-Z8B. STREHGTH, CUCTILITY, ELASTIC MDOALLS, RESISTANCE TO CORROSION, 44D
RESISTANCE T HYDROGEN ENVIRDMMENT EFFECTS ARE THE FRIMARY REASONS FOR SELECTING A-288 (1. THE REMAINDER OF THE ISALATOR ASSE MELY, PRESSURE CAUYITY,
AND EXATERMAL GASE ARE MANUFACTURED FROM 304L SRES. THIS MATERIAL WAS SELECTED FOR TS STRENGT H, WELDABILITY, CORROSION RESISTAMCE, AND RESISTANCE TO
STRESS CORROSION CRACKING (1], THE DESIGM CRITERIA FOR THE FRESSURE REFERENCE CAVTY REQUIRES THE UNIT BE CAPABLE OF WITHSTANDING 1.5 TIMES THE FULL
SCALE PRESSURE WITHQUT COMPOMENT DAMAGE. (2} DESION REQUIRES BURST PRESIURE TO BE 3 TIMES FULL SEALE PRESSURE, TOA MAXRALNA wALLE OF 20,000 LAG. (2.

THE SENSORS ARE A VENDOR ITEM. DRAWING SPECIFICATIONS AND NMANUFACTURING PROGESSES ARE CONTROLLED Ry ROCKETOYME {2) WELD CONTROLS INCLUDE WELD
PREPARATION, CLEANLINESS, OFERATOR GERTIFICATION, AMD WELD PARAMETERS (3). ALL SENSOR DESIGNS ARE SUBJECTED TO A CRITICAL DESIGN REVIEW, ANY DESIGN
CHANGES ARE RE-REVIEVIED {2). THE SENSORS HAVE COMPLETED DESIGN VERIFICATION TESTING (3), IMCLUDING VIBRATION TESTING (4}, THE MINIMUM FAGTORS OF SAFETY
MEET CEIREQUIRENMENTS (5) THE SENSORS WERE AMALYZED FOR HIGH CYCLE FATIGUE AND LOW 6 7CLE FATIGUE LIFE AND MEET CEI REQUIREMENTS (8). TABLE J201, 202
LISTS ALL THE FWEAACIL WELDS AND IDENTIFIES THOSE WELDS INVIHICH THE CRITICAL INITIAL FLAW SIZE IS NOT DETECTABLE, AND THOSE WELDS INWHIGH THE ROGT 51DE IS
NOT AGCESSIBLE FOR INSPELTION. THESE WELDS HAVE BEEN ASSESSED AND DETERMINED TO HAVE IMPROVED ULT IMATE AND YELD STRENGZTHS, ENDURANGE LIMITS AMD
FRACTURE TOUSHNESS OVER THOSE WELDS LIST IN THE WELD ASSESSMENT (71, SENSORS FROM ENGIME 2010 (EATON) WERE RE-SUBJECTED TO ACCEPTANGF TEETING, ALL
SENSURS MET ACCERPTANCE CRITERIA FOR THIS FAILURE MODE

(1} RS5-2582; (1) RCTOD. (3) DVME-SSME-200. RS5-B660; [4) RE5-20051 3, R353-200-14; (3] RSS- 8546, CPIZOAMOIE; (&) RLOO5IZ, CPazoRonp: [T VIRB-054D
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INSPECTI ND TEST

Component Group: Ignitars are? Sengars Prepared: M. Dllver

CIL flem: J2M-02, 120202 Approved: T. Hpuyen

Component: MLC P Pressure Tramsducers (GEY, GB.4| Approval Tata; Ir3nma

Pait Humbar: REZ2IMRESTAL], RE2ZILRE SO Charge ¥: 1

Fallure KMode: Leakpge fnlo senanr hooslng. Hrective §: LCCED ME3-01.4004

Foaga: 1af 1
Faiure Causey Shn:Nizanl Characledsiics Mnspecliongs} ! Tesl(z) Decumenl Raferanca

ALL CALISES SIHGLE PICKELP, DUAL RE2233 | REST01
CUTPUT, PREEELRE
TRANSDUNCER

MATERISL INTEGRITY
VWELD INTEGRITY

ASGEMBLY IMTEGRITY

HCT FIRE AGGERTANGE
TESTING (GREEM RUN)

DATA REVIEW

PRF-FLIGHT CHECKOUT

RATERML INTECRITY 15 VERIFIED PER SFECIFICATION REQUIRENENTS. RCTDOK
1

ALL WELDS ARE INSFECTED TO DRAYVAKG AND SPECIFICATION REQUIREMENTS PER WELD CLASS,
INSPECTIONE INCLUDE: WISUASL, DIMENSIOMAL, FEMETRANT, RADIOGRAPHIC, ULTRASDNIG, AN
FILLER MATERIAL, AS APFEKCABLE

TRANSDUCERS ARE PRDOF PRESSURE TESTED PER SPECIFICATION REQUAREMENTS.

WAGULUM CASE |5 LEAK CHECKED TO VERFY SEAL FER SPECIFICATION AEQUIREMENTS.

AFTER THE CASE 1S WELDED, HELIUM LEAK TESTS ARE PERFORMED T VERIFY HERMETIC SEAL
ALL VENDOR INSPELCTION AND TEST GRITERIA IS UNDER ROGKETDYNE ARPROVAL AND CONTROL.

TRANZDUCERS ARE BUBJECTED TCr A WIORKMANSHIP SCREEMING ACCEFTANCE TEST INCLUDING '
WIBRATICON, THERMAL CYCLING, AND FUNCTIOMAL TESTS.

SENZOR GPERATION IS VERIFIED THROLUGH HOT FIRE ACCEPTANCE TESTIMG FLOZ4E1

ALL CONTROLLER DATA FROM THE PREWOUS FLIGHT CP HOT FIRE IS REVIEWED. ANY MEFC FLM 1228
ANDMALDUS CONDITISH NOTED REQUIAE S FURTHER TESTING R HARDWARE REFLACEMENT
FRIGR TO THE NEXT FLIGHT.

SENSORS ARE WISUALLY INGPECTED. OMRSD Wd 180,010
SENSOR OFERATION |5 ERIFIED EVERY MISSION FLOW BY SUCCESSFUL COMPLETION OF THE OIS0 W1 A00. 010

CONTRCLLER SEMSOR ELECTRICAL CHECKOUT, (LAST TEST; CIARSD SOOFADLZ13

Faiture History: Camprahengve tahme higtory dala is malnlaimed in tha Preblem Repoding dalabasa (FRAMEFPRACA)
Referance: MNASA lelter SA21/863008 and Rockeldyne keter BRRCDATE .

Operatlenal Usa  Hot Applcabde.
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FIELD CONFIGURATION VARIANGCES FROM CIL RATIONALE

Companent Group: Ignllers and Senzare Fropared; M. Dtiver

[ern Mamna: MCC Fr Pressure Transdusery (GB.7, G8.8) Approved: T. Nguysn

[lem Mumbar Ja01, 1202 Approval Dais: 11014g

f'ar't Mumber: REIZIIAESIONT, RE2Z3IARESTOA1 Changs 3 2
Olrecthia #: CCED ME3-01-4094
Page: 1oi 1

Base Lire Ratngle

Varance

“hange Rallong e

Verfant Dash Mimber

J201, 1292, - Theza walds have
been assassed and detarmined 1o
have mmproved ulthnete and yiek
stremgths, endurence limlis and
fraclure toughnaezs aver those welds
lisbed in the weld assassmenl. (VRS
D550

1207 4202 - Mew design impraves
priducibiily, inspectrhility and
relablly of the transducer  Maw
treslgn reduces he risk of the
Introguction of conducive
coniamiration.

Welds were assessed a5 acceptable
Tor flight by risk atsasyment, (RES-
a7}

S internal vacuU caea is ussd for
22r0 prégiuie referance polnl,

Mew design elminales one weld and increasas gversll compenent slrengh.
LISE AS I3 RATIONALE: Welded assantiies meel all CE) requirenarte par wald
asgessanl (RES-BTHE],

Maw drsign elminates. Imerme| vacuum caze and recluces potanlial far sonducte
cantaminatiar,
LSE AS IS ralionale:

Functionabity of zera prassure refarenss i makiained,

RESTOM-200-230,
RE2233-039

RES7001-21D, -2
REZ233-031
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LD JOINTS
Compuonenl Sraup:  igritars and Sensars Prepared; M. Cliver
G My J2o, J202 ' Appmved: T. Mguyen
Componeni: MLCL Fe Presaurg Transducars (GB.7, GE.5) Approvel Date: 3030099
Fart Mumber: RE22I1NRESTHMI1, RE221IIRESTON ' . Chargs #: 1
Directhva A: CCHD MEA-01.4804
Faga: 1el1
Crltlcar Inifrgl
Root  Flew Siza Mal
Side Nol  Detectable
Carp anent Basic Part Mumber Weld Humber \Weld Type  Class Accens HCF  LCF Cammenla
PRESSURE TRAMSDUCER REZZIVRESTOM
PRESSURE TRAMSDUCER JERI200 CoC-1 EBW I X X X
FRESSLIRE TRANSDUGCER JLOTEO0 oCC-2 EBn Il x ¥ X
FRESSLIRE TRANSDLUICER Jupd 809 CCo.5 EBNY I b



