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Compome it S up: Fropeilant Valves Frepared: P. Lowrdmaore
CIL (tern: 0130-02 Approved: T. Nguyen
Component: Fuel Preburnar Oxidizer ¥alys Approval Date: 6r30ma
Part Mumbar: REQLE2ST Change &: 1
Fallure Maode: Shaft: yeal [sakapa. Dirarctive #: CCRO ME?.01-5225
Fage: 101
Griicality
Fhase Failute ! Effect Descriplion Hazard Reference
BEMED Primary saal (akage vents into the oxidizer drain. Leakane pasl boih the primary and secondany sea's rasults in dursl diaphragm npturs. 1
a1 1P hyfraulie Tuld |2akage fram the actualor primary and secandary seals axlst cancurrently, comrenipgling of axiolzrar and hydraulls i wid ME-C35.
resull in fire. Loss of vehicke ME-C3,
WME-C3P D,
Redundancy Screens; SINGLE POINT FAILLIRE: ma. WE-C3p.C
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Camponent Group: Propsllanl Vaklvax Prapared: P. Lowrmors
GIL Hem: D130-03 Approved: T. Nguyen
Coamporenl: Fual Pratiurmer O idizer Yalve Approval Bate; B0
Part Kumwher: RSOOBIET Change #: 1
Falure Mgde; Shafl sem | loakags. Diracifve - CCEDMEL-M 5228
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Daslgn ! Document Raferenca

FAILURE CAUSE: A: Contaminatlon generated from cou pling.

THE SHAFT (1) AND UFPER AND LOVWER GOUPLINGS (2] ARE HEAT TREATED INCOMEL 714, IT WAS CHOSEN FOR ITS CRYQGEMIC STRENGTH, DUGTILITY, AND CORROSIOH
RESISTANGE {3). THE INTERMEDATE COUPLING {4} 12 HEAT TREATED NITRIDING STEEL. THIS PROVIDES CORE STRENGTH AND DUCTILITY TO TRANSMIT TOROUE AND SURFASE
HARDNESS T RESIST WEAR {3). THE INTERMEDIATE COUPLING 1S DRY-FILM LUBRICATED TO RECLICE FRICTION AND WEAR (). THE INTERMEDIATE COUPLING IS NOT )
CORRDSION RESISTANT, HDWEVER IT 145 INSTALLED [N A SEALED CAVITY BETWEEN THE VALVE AND ACTUATOR, THIS PROTECTS THE COUPLING FROM MCISTURE AND LiINRIZES
CORRDSION OF THE INTERMEDIATE COUPLING. THE MIXING OF DXIDIZER AND HYDRAULIC FLUD REQUIRES THE FOLLOWING FAILURES: THE PRIMARY SHAFT SEAL ON THE
VALVE MUST LEAK SUFFICIENTLY TO PRESSURIZE THE VENTED CAVITY BETWEEN THE PRIMARY AND SECONDARY SEALS, THE SECOMDARY SHAFT SEAL ON THE VALVE MUST
LEAK, THE PRIMARY SHAFT SEAL ON THE ACTUATOR MUST LEAK SUFFICIENTLY TO PRESSURIZE THE VENTED CAVITY SETWEEN THE ACTUATOR PRIVARY AND SECOMDARY
SHAFT SEALS, AND THE ACTUATOR SECONDARY SHAFT SEALS MUST LEAK TO CREATE A CRITICAL FAILURE, ALL THESE THINGS MUST OCTCUR PLUS SURFICIENT HEAT ENERGY
WMIUST BE GENERATED IN THE COUPLING CAVITY T PROVIDE IGNITION. THE LOW ROTATIGNAL WVELDCITY WITH LESS THAN 80 DEGREES TRAVEL MINIMIZES HEAT GENERATION
FOTENTIAL IN THE COUPLING CAWITY, DURING LAUNCH, THE ALTITUDE PRESSURE CHANGES CREATE A POSITIVE PRESSURE IN THE SEALED COUPLING CAVITY, THIS REDUCES
POTENTIAL LEAKAGE ACROSS THE SECONDARY SEAL. THE SHAFT RADIAL MOTION WILL NOT PULL CONTARINANTS INTO THE SEALING AREAS, THE VALVE SHAFT SEALS (5) ARE
MADE FROM GRAPHITE AND TEFLONFILLED POLYMIDE, THIS MATERIAL WAS SELECTED FOR ITS HIGH MODLILUS, RESISTANCE T DEFGRMATON UNDER PRESSURE, AND
FRICTICH AND WEAR CHARACTERISTICS AT TEMPERATURES FROM -320F TO +300F (3. THE ACTUATOR SHAFT SEALS 6) INCORPORATE A BUNA-N GURING WITH A TEFLON SEALING
RING BETWEEN THE 0-RING AND THE SHAFT. THE BUNA-N O-RING PROVIDES PRESSURE AGTUATION OF rHE SEAL, 8ND THE TEFLON SEAL PROVIDES LOW FRICTICIN WEAR
RESISTAMT CONTACT VWITH THE SHAFT {3). THE VALVE COMPONENTS ARE CLEANED PRICR TD ASSEMELY (7). THE vALVE IS ASSEMELED IN A CONTAMINATION CONTROLLED
APEAR (3] HIGH CYCLE AND LOW CYCLE FATIGUE AS WELL AS WIMIMUN FACTORS OF SAFETY FOR THE FUEL PREEURNER OXIDIZER VALVE MEET CE| REQUIREMENTE 1), THE
FPOV WAS GLEARED FOR FRACTURE MECHAMGS/NDE FLAW GROWTH, SINCE IT CONTAINS NG FRACTURE CRITIGAL PARTS (101, THE FPOY HAS COMPLETED DESIGN
VERIFICATION TESTING [11), MCLUDING WIBRATION {123, AND ENOURAMCE TESTS (12,

(1} ASDOAZSD, (2) RSO0BIE {2) RSG-050Z (4) RIOOBIIN: {3) RESNM4T, (8] RESIOGE, (7} RLI0ODY; (8 RQOP11-600; {9 RLODS2Z, CPIZORCO0IE, RSS-A546; (10)NASA TASE 117,
[11) DVS-55ME-515; [12) RE5-515-24; (13 RES-515-17
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INSPECTION AND TEST
Componaml Graup: Propallant Valves Freparad; . Lowrmore
CIL Ytem; 0130-03 Approved: T. Nguyen
Camporant: Fusl Praburner Ozidlzer Valuo Approval Data: G/30138
Part Humber: RE0D82 57 Change #: 4
Fallure Mode: Shaft asal leakage, Directiva 4: CCAD MEY-O-EXea
Fage; 1af 1
Fakume Causes Significanl Charackerictics Inspectionis) ! TestE} Docurnenl Reterenoe
A SEAL REE1147
SEAL INTEGRIY THE VALVE SHAFT SEALS ARE INSFECTED PER DRAWING AND SFECIFICATION REQUIREMTNTS RES1147
IMCLUDING SURFAGE FINISH, TENSILE STRENGTH, FLEXURAL STRENGTH, AND LOIX RBOT G- 06
COMPATIBILITY. RL1Q017
COMPONENT GLEAMNUINESS  VALVE COMPOMNENTS ARE VERIFIED T BE CLEAN PRIOR TD ASSEMELY. RL1aG0
HOT-FIRE ACCEPTANCE VALVE OPERATICN 1S VERIFIED THROUSH HOT-FIRE ACCEPTANCE TESTING. RLOQ451
TESTING IGREEM RLM)
ASSEMBLY INTEGRITY SHAFT PRIMARY SEAL LEAKAGE IS TESTED EVERY FLIGHT Tt ASSURE NO EXCESSIVE LEAKAGE  OMRSD W4 18000356
EXISTS. [LAST TEST)
Failure History; Comprehensiva failure history data iz mainlained In tha Problam Repoding dalabase [PRAMSPRACA)
Fefererce  MASA tetler 542 185308 and Rockstdyne eiler BARCOSTEY.
Cparahional Use  Not Applkabie
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Propellant Walves Prapared: P. Lewrlmare
CIL llem: D1 Approved: T. Nguyen
Compenent: Fuel Praburner Oxldizer Yalva Approval Dale: B30/
Port Number: RESQ0E25T Change #: 1
Hrectiva ¥: CCHD MES-)-5226
Papgs: 1of 1
Sriliezal Irilig]
Root  Flaw Siza Mot
Slde Hat  Detectank
Compa nemt Basic Part Mumber Weld Numbar Wexf Type  Clags Access HCF LCF Commants
BELLOWS RECD230 34 GTAM 1l X .'-'C
BELLOWIS REQ22D T GTAVY |
SHAFT R3008252 1.2 ERY 1l X X
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