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REDUNDANCY SCREEN
Coartponent Group: Fropellant Valvos Prepa rar: P. Lowrlirncre
Ch Ham: C140-03 Approved: T. Hguyan
Component: Oxidizer Praburper Oxkdlzar Wplve Appraval Date: G2 0ver
Part Humbar; REDOE 58 Change #; 1
Fallure Modea: Shaft saal laakage, Dirwctive ¢ ECBD MEZ.01-5226
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Criticabty
Phase Fallute # Effect Descrption Hazard Bafaransa
PSMCD Frimary seal lzakage vents inta the oxldizer draln, Leskags past both the primary ard secondary seals resulls in buret diaphragm ruptura. 1
41 IF hipdravlle fivid leakage from the acluator pimary and secondary seals gulst concurranty. commingling o axigizer and hydraulic Auld wal ME-CAS,
resilt i e, Loga of vehicla. MWE-C 3,
ME-C3F D,
Redundancy Screene: SINGLE FOINT FAILURE: mUA, ME.C3L.C
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PEw..3N
Component 3 roup: Propallant Yalves Preparad: P. Lawrimare
CIL Item:; 040-83 Apprenned: T. Hauwyen
Component: Cxldlzar Praburmer Oxfdizer Valvs Approval Data; BrANE
Part Humbar; ASMa 258 Change & 1
Failure Node: Shahl seal laahage. Directiva o CCEBD MEZL1.5278
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Oasiqn f Dosmmanl Referanca

FAILURE CAUSE: A: Contaminatlen generated from ¢oupling.

THE SHAET (1), UFPER, AND LOWER COLPLINGS (2} ARE HEAT TREATED INGONEL 718, IT WAS CHOSEN FOR ITS GRYOGENIC STREMGTH, CUGTILITY, AND GORROS| DN RESISTANCE
(3. THE INTERMEDIATE COUPLING {4) 1S HEAT TREATED MITRIDING STEEL. THIS PROVIDES CORE STRENGTH AND DUETILITY TO TRANSIAT TORGUE 4ND SURTACE HARDNESS TO
RESIST WEAR (). THE INTERMERIATE COUPLING IS DRY-FILM LUBRICATED TO REDUCE FRICTION AND WEAR 14). THE INTERMEDIATE CQUFLING 15 HOT CORROSION RESISTANT,
HOWEVER IT 1S INSTALLED IN A SEALED CAVITY BETWEEN THE YALVE AND ACTUATOR, THIS PROTECTS THE COUPLING FROM MOISTURE AND MINBIZES GORRDSION 0F THE
INTERMEDIATE COUPLING. THE MIXING OF OXIDIZER AND HYDRAULIC FLUID REQUIRES THE FOLLOWING FAILURES: THE PRIMARY SHAFT SEAL (M THE YALVE MUST LEAK
SUFFICIENTLY TG PRESSURIZE THE WENTED CAVITY BETWEEN THE PRIVARY AND SECONDARY SEALS. THE SECONDARY SHAFT SEAL OM THE YALVE MUST LEAK. THE PRIUARY
SHAFT SEAL OH THE ACTUATOR MUST LEAK SUFFICIENTLY TO PRESSURIZE THE VENTED CAVITY BETWEEN THE ACTUATOR PRIMARY AND SCCONDARY & (AFT SESLS, AND THE
ACTUATOR SECOMDARY SHAFT SEALS MUST LEAK TO CREATE 4 CRITICAL FAILLIRE, ALL THESE THINGS MUST DCEUR PLLS SUFFICIENT HEAT ENERGY MUST BE GENERATED TH
THE COUPLING GAVITY TO PROVIDE IGHITION, THE LOW ROTATIONAL VELOCITY WITH LESS THAN 30 DEGREES TRAVEL WMINIMIZES HEAT GENERATION POTEMTIAL IN THE
COUPLING CAVITY. DURING LAUNCH, THE ALTITUDE PRESSURE CHANCES CREATE A POSIMIVE PRESSURE IN THE SEALED COUPLING CAVITY. THIS REQUCES POTENTIAL
LEAKAGE ACACSS THE SECONDARY SEAL. THE SHAFT RADIAL MOTIOM WILL NOT PULL CONTAMINANTS INTC THE SEALING AREAS. THE VALVE SHAFT SEALS (5) ARE MADE FROK
GRAPHITE AND TEFLON-FILLED POLYMIDE. THIS MATERIAL WAS SELECTED FOR ITS HIGH MODULLIS, RESISTANGE TO DEFCRIMATION UNDER PRESSURE, AND FRICZTICN AND WEAR
CHARACTERISTICS AT TEMPERATURES FROM -320F TO +200F {3). THE ACTLATOR SHAFT SEALS (8} INCORPORATE A PUMAM Q-FING WITH A TEFLON SEALING RING BETWEEN THE
0-RING AND THE SHAFT. THE BUNA-N O-RING PROVIDES PRESSURE ACTUATION OF THE SEAL, AND THE TEFLON SEAL PROVIDES LOW FRIGTION 'WEAR RESISTAMT CONTACT WITH
THE SHAFT {3} THE VALVE COMPONENTS ARE CLEANED PRIOR TO ASSEMELY (7). THE VALVE 1S ASSEMELED 1M A CONTARINATION CONTROLLED AREA (8). HKSH CYCLE AND LOW
CYCLE FATIGLIE AS WELL AS MINMALM FACTORS OF SAFETY FOR THE CRIDIZER PREBURNER OXIDIZER VALVE MEET CEI REDUIREMENTS (). THE OPOWV WitS GLEAREL FOR
FRACTURE MECHAHNICS/NDE FLAW GROWTH, SINCE (T CONTAMNS NO FRACTURE CRITICAL PARTS (10). THE OF0Y HAS COMPLETED DESIGH VERIFISATION TESTING {11)
INCLUDIMNG VIERATION (12}, AND ENDURANCE TESTS (13).

(1) RSOCEZES, (20 RS004318, 13} R55-8682; [4) RSOQE1Z20: (5] RES11AT, (B RES1008 (T} RL1000Y, (B} ROQOF11-600; (%) RLOOSIZ2. CP320R0CDAA, RSE-9546; [TD) MASSA TAZK 117,
111) OVS-SSME-514; {12) R55-515-24; [13) RSS-515-17
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INSPECTION AND TEST .
Component Sroup: Propellunt valves Praparad; F. Lanwrimomne
CAL Item: D140-03% Appiroved: T. Mguyen
Coirpare nt: Onidizer Preturnar Oxidzer Vale Approval Date: BI30M%9
Part Muritber: R3008250 Change #: 1
Fallure Mode: Shaft geal loakapa. Direeilve #: CCBOD MER-tH.5228
Page; Tof 1
Falure Cauges Slgniticenl Charactenstics inspaclion{s) [ Teshs) Bocumerd Referance
A SEAL FES1147
SEAL INTEQRITY THE VALVE SHAFT SEALS ARE INSFECTED PER DRAVIMG AND SPEC|FICATION REQUIREMENTS RES1147
INCLUDIMG SURFATE FINISH, TENSILE STRENGTH, FLEXURAL STRENGTH, AND LOX RAJ 1300940
COMPATIBILITY. RLTDOM 7
COMPORENT CLEANLINESS  VALVE COMPONENTS ARE VERIFIED TO BE CLEAN PRICR, TO ASSEMBLY. RL14om
HOT-FIRE ACCEFTAMEE VALVYE COFPERATION 1S VERIFIED THROUGH HOT-FIRE ACCERTANCE TESTRG. RALAOJ4B1
TESTING {SREEN RLIN;
ASSEMBLY INTEGRITY SHAFT PRIMARY SEAL LEAKAGE 1S TESTED EVERY FLIGHT TO ASSURE NO EXCESSIVE LEAKAGE  OMRSD Vé1BGD 035

EXI3TS. (LAST TEST)

Failure Histony: Campraharalie failure history data la makdsined in the Problem Repoding dalabaze IPRAMS/FRACA)
D Fafaranca: MASA hetler SAZ198308 and Aockeldyne ketter AARCOSTE],
1 Operatonal Lse Mot Applicakbie.
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SSMEr CANCIL
WELD . JINTS
Component Group: Fropellan] Vatvas Prepared; P_ Lawrlmara
GIL [tem: 144 Approved; T. Houyen
Compengnt Oxidizar Arebumar Oxidlzer Valva Approval Date:  GIID
Fart Humber: Ase0s2s L hange ¥ 1
Ofrect ve §; CLBD ME3-01.524
Pana: 1af 1
Grtleal mitial
Fool  Flaw Size Mot
Gide wot  Deteciable
Componznt Baxsl= Part Number Weld Hlember Veld Type  Class Access HCF  LCF Comments
BELLOWS R5006220 14 GTALY 1] b A
BELLCWS Fa0JeZa0n E-7 GTAVY |
EHAFT " REOO8261 1,2 EEnn ] % ¥



