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Compeneni Group: Fropetlant Vavas Prepared; P. Lowdmore
CiL hem: nion.or Approved: T. Nguys
Gompenenk: Anti-Noad Yakmea Approval Diate: B9
Part Humber: RSODTOED Changa #: 1
Failure Mode: Pleca parl structural fallum. Dirpcfive 2: CEAD MEL0Y-5226
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Crilicality
Phesa Failure ¢ Efect Descriptian Hazard Relfererce
EMC Fire from LOX irpact, ar rubbing, ar blockags of heat exchanmar bypass orilice, Lozs of vehiche. i
4.1 ME-C25,
Redundency Scrmens: SINGLE POINT FAILLRE: KA, ME-Z3M,
ME-& 14,0
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DESIGN
Componenlt Grovp: Fropellant Yalves Prepared: P. Lowd more
CIL Hem: D07 Approved: T. Nguyan
Component: Antlfland Valve Approvel Cate: B 30rea
Part Mumber: R5007013 Changa #: 1
Faiture Moda; Place parl structural failure. Direchvm B CCED ME301.502%
Page: tof 1
Dagign F Docorment Halarense

FAILLURE CAUSE:  A: Internal struciural failura of: Poppat, Retalner, Seat.

THE ANTIFLOOO YALVE POPPET (1] 1S MADE FROM TUNGETEN CARBIDE. TUNGSTEN GARBICE a5 SELECTED FOR TS RESISTANCE TO WEAR, HIGH HARDMESS, ANDITS
WIRTUALLY PORDETY FREE STRUCTURE. THE MATERIAL 12 CORRCZION RESISTANT AND, WHERE USED 15 HOT SUBJECT T0 STRESS CORROSGION CRACKING (2). TUNGSTEN
CARBIOE MEETS THE STANDRRD LOX COMPATIBILITY REQUIREMENTS 42}, THE RETAIMER (3), AND SEAT [4), ARE MADE FROM HEAT TREATED IMCONEL T1B, INCDNEL 714 1S UEED
FOR ITS HIGH STRENGTH, CQRRCSION RESISTAMCE, STRESS CORROUSION RESISTANCE, AND CRYCOGENIC DUCTILITY. MCOMEL 718 MEETS THE STANDARD LOX, COMPAT IBITY
REQIMREMEMTS (2). THE AFY BEAT IS HARDFAZED FOR ADDITIONAL WEAR RESISTAMCE, AFTER HARDFACING, THE BEAT IS SOLUTION HEAT TREATED AMD AGED THE SEAT [5
NOT LORDED DURING ENGINE OPERATION, THUS, REDUCING FAILURE FOTENTIAL. THE HIGH CYCLE AND LOW CY¥CLE FATIGUE LIFE QF THE ANTI-FLOODR WALVE MEETS CEI
REQUIREMEMTS (5). THE NMiIMIALRA FACTDRS OF SAFETY FOR THE Ay MEETS CEI REGUIREMENTS (5}, THE AFY COMPONENTS WERE CLEARED FOR FRACTLIRE MECHRMIC S/ NDE
FLAWY CROWTH, SINCE THEY ARE HOT FRACTURE CRITICAL PARTS (7). TABLE D00 LISTS ALL THE FMEA/CIL ¥WELDS AND IDENTIFIES THOSE WELDS IN WHICH THE CRITICAL IN:TIAL
FLAWY SIZE [5 HIT DETECTABLE, AND THOSE WELDS IN WHICH THE RQOT SIDE 15 NOT ACCESS|BLE FOR INSPECTION. THESE WELDS HAVE EEEN ASSESZED AS ACCEPTARLE FOOR
FLIGHT By RISK ASSEBSHENT {8). THE ANTHFLOOD VALVE SUCCESSFULLY COMPLETED DVE TEETING REQUIREMENTS (9}, INCLURING VIBRATION {104, AND ENDURANCE [11],

(1) RSUBBZZS: (2) RS5-6582 (3) RSUQB228, (4) ROQI91ZF; {5) RLO0SAZ, CP320ROD0AE; (8) RSS-8545, CP320R0U0IE; (7] HASA TASK 117; {3) RSS-2758 (B DVS-SSME-S08: "0 RSS.
504-33 RSS-H0B-34; (11) RSS-508-22
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Compiapent Group:
CiL Ihemn:
Companant:

Part Humbar:
Fallura WModa:

Fropslan Vaives

Daro-or

Al -Theird Walve

RSODTOE3

Plece part siructural faflume,
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INSPECTION »...0 TEST

Prapa red;
Approved:
Approval Date;
Change #
DArective #:

Fage:

P. Lewrimgre
T. Hgtyen
B304

1

CCBO MEY-n1-5228
1ol 1

Failure Causes

Siynifican! Charadansiics

Ingpachonls| F Tazlfz)

Oogumemt Reberence

POPPET
RETAINER

SEAT
MATERIAL INTEGRITY

WELD INTEGRITY

ASSEMBLY INTEGRITY

HOT-FIRE RCCERTANCE
TESTING (GREEM RLIN}

Falure History,

MATERIAL IMTEGRITY IS VERIFIED PER DRAWING RECUIREMEMTS.
THE POFFET [G FEMETRANT INSFECTED AFTER FIRNAL IMACHINING
THE SEAT IS PENETRANT INSPECTED AFTER FINAL MACHIHING,

THE SEAT HARDFACE AND AGE IS5 VERFIED FER SPECIFICATICH RFCJUIREMENTS.

THE RETAINER I5 PENETRANT INSFECTED IM THE WELDED AREA AFTER E.B, WELDING

PRIOR TO INSTALEATION, THE SEAT 15 EXAMINED FOR DEFECTS.

ALl WELDS ARE INSFECTED TO DRAWING AND SPECIFICATION REQUIREMENTS PER WELD
CLASS. MSPECTIONS INCLUDE VISUAL, DIMEMSIONAL, PENETRANT, RANOGRAFHIC,
LILTRASORIC, AHD FILLER MATERIAL, A5 APFLICABLE.

WELD EAMPLES AL PRIOR. TO PRODUCTION \WELDS YERIFY EB. WELD PARAMETERS.

THE ASSEMBLY, FUNCTIQNAL AND PROOF FRESSLRE TESTS ARE VERIFIED PER SPFCIFICATION.
WALVE OFERATION |S VERIFIED THROUGH HOT-FIRE AGCEPTANCE TESTING,

THE POPPET AMD SEAT INTEGRITY IS WEAIFIED BY LEAY, TEST AFTER LAST ACTUATICH

THE WALVE OPERATICN |5 VERIFIED BY WALVYE CRACKIMG, FULL OPERN, AMD RESEAT PRESSURE

TEST AFTER EVERY START.

Fafarsnce: NASA leiter 3AZ /B3GR and Rockebdyne [eter BERCOSTEL.

Cparallonal Lse

Pkl ApElizable.

Compraheng:ve failure Mstory data is maintained in the Problem Reporting datebaze (PRAMS/PRACA)
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WELD .JINTS
Componant Graup:  Fropel ant Valves Prepared: P. Lowrmore
CIL hiem: 0300 Approved: T. Nguyen
Componant: Anti-fTped Valye Approval Dgle: 4/ ey
Parl Numnber: RE00? 033 Change #; 1
Directiva #: CCBD ME1-01-5226
Fagse: 1ol 1
Critiza| I=klal
Roqol  Flaw Slze Mol
Sige Not  Deleclabis
Compenen) Hasi¢ Fart Mumber Weld Number vield Type  Class poepss HCF  LCF Carrnen's
ANTIFLOOD VALVE RSDO7 083 5 EBV " X
ANTI-FLOOD VALVE RS0OTORS 4 EBYY Il X



