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REDUNDANCY SCREEN
Compornent Group:  Propellsnt Vahes Frapansd: P. Lovrimore
CIL Item: Di120-03 Appraved: T. Hguyen
Component: Main Crodbear Valve Approval Dale. AT
Fart Number: R30G8255 Chanpe a: T
Fallura Made: Shafl gen! kakage. Dlrective #; CCED MEZ-1-5425
Paga: 1af 1
Crlticaiity
Phacs Failure ! Effexl Descriplon Hazard Re'zrarze
F5SMCO Frmary seal 'eakape venis inlo the cyidizer deain, Leakage pastbolh the pmary and secondary seals results in bursl digphragm rplure. 1
41 I hydraulic fluid lazkage from Ihe achualor primary and secondary seals exist concyurg nthy, cerrmirgling of oxidizer and hydraulic Huid wil ME-L3S,
fag |l in fire, Loss ol vahlde, ME-CANM,
ME-D3P. D,
Recundancy Sereans: SINGLE POINT FAILURE. thia ME-C3, G
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DE...uN
Camporant Group:  Propallant Valves Prapared: P. Loarmore .
CIL lterm: D120-03 Approved: T. Mguyen
Component: Maln Oxidlzer Vatva Approval Data:  6/10/59
Par Nomber: REGOBZSS Change & 1
Fallure Moda: Shlt maal feakage. Directiva & CCHR ME3-G1-5226

Paga: 1of 1

Daslge f Docurmant Rafarenca

FAILLRE CAUSE: A: Cortaminatian generated from coupling.

THE SHAET {1), UPPER. COUPLING {2), AND LOVWER COUPLING (33 ARE HEAT TREATED INCOMEL 718, IT WAS CHOZSEMN MR TS CRYOGENIC STRENGTH, DUGCTILITY, AMD CORRCSION
RESISTANGE {4). THE INTERMEDIATE CAUPUNG (5} IS HEAT TREATED MITRIDIMG STEEL. THIS PROVIDES CORE STRENGTH AND DUCTIUTY TO TRANSMIT TOROLUE AND SURFACE
HARDHESS TO RESIST YWEAR {41, THE INTERMEDIATE GOUPLING IS DRY-FILM LUBRIGATED TO RECUGE FRIGTION AND WEAR (5). THE INTERMEDIATE COUPLING 15 NOT
CORROSMIN RESISTANT, HOVWEVER [T 15 INSTALLED [N A SEALED GAYITY BETWEEN THE VALVE AND ACTUATOR. THIS PROTECTS THE COUPLING FROM MOISTURE AND RNIAIZES
CORBOEION. THE MIXING OF OXIDIZER AND HYDRAULIC FLUM REQLIRES THE FOLLOWING FAILURES: THE PRIMARY SHAFT SEAL ON THE VALYE MUST LEAK SUFFICIENTLY TO
PRESSLIRIZE THE VENTED CAVITY BETWEEHN THE PRIMARY AND SECONDARY SEALS, THE SECOMDARY SHAFT SEAL ON THE VALVE MUST LEAK, THE PRIMARY SHAFT SEAL ON THE
ACTUATGR MUST LEAK SURFICIENTLY TO PRESSURIZE THE VENTED CAVITY BETWEEN THE ACTUATOR PRIMARY AND SECONDARY SHAFT SEALS, AND THE ACTUATOR
SECONDARY SHAFT SEALS MUST LEAK TO) CREATE A CRITICAL FAILURE, ALL THESE THINGS MUST OCGUR FLYS SUFFIGIENT HEAT ENERGY MUST BE GENERATED IN THE
COUPLING CAVITY TO PROVIDE IGHITION, THE LOW ROTATICNAL VELOCITY WITI LESS THAN 90 DEGREES TRAVEL AND OME OPENCLOSE CYCLE PER FLIGHT MINIMIZES HEAT
GENERATION PGTENTIAL IN THE COUPLING CAVITY. DURING LAUNCH, THE ALTITUDE PRESSURE CHANGES GREATE A POSITIVE PRESSURE IM THE SEALED COLURI NG CAVITY.
THIS REDUCES POTENTIAL LEAKAGE ACROSS THE SECONDARY SEAL. THE COMTAMIMATION HAS TO ENTER THE SEAL AGAINST LEAKAGE FLOW. THE SHAFT RADIAL MOTIQN WILL
HOT PULL CONTAMIMANTS INTO THE SEALING AREAS. THE VALVE SHAFT SEALS (8} ARE MADE FROM GRAPHITE AND TEFLONFILLED POLYMIDE. THIS MATERIAL WAS SELECTED
FOR IT3 HIGH MODULUS. RESISTANCE TO DEFORMATIOM UNDER PRESSURE, AND FRICTION AND WEAR CHARAGTERISTICS AT TEMPERATURES FRUM -320F TO +300F [4). THE
ACTUATOR SHAFT SEALS [7) INGORPORATE A BUNA-N O-RIMG WITH A TEFLCHN SEALING RING BETWEEM THE C-RING AND THE SHAFT. THE BUHA-N O-RING PROVIDES PRESSURE
ACTUATIGH OF THE SEAL, AND THE TEFLON SEAL PROVIDES LOW FRICTION WEAR RESISTANT CONTACT WITH THE SHAFT [4). THE VALVE COMPONENTS ARE CLEANED PRIOR TD
ASSEMBLY (B). THE VALVE IS ASSEMBLED IN A CONTAMINATION CONTROLLED AREA (9). HIGH CYCLE AND LOW CYGLE FATIGUE AS WELL AS MINIMUM FAGTQRS OF SAFETY FOR
THE MAIN OXIDIZER VALYE MEET CEI REQUIREMENTS (101, THE MOV WAS CLEARED FOR FRACTURE MECHANICS/NDE FLAW GACWTH, SINCE IT CONTAINS ND FRACTURE CRITICAL
PARTS rt1), THE MAIN OXIDIZER VALVE SUCCESSFULLY COMPLETER DVS TEST REGUIRENENTS (12)INCLUDING ENDURANCE (13}, AND VIBRATION (14)

(1) RS0CAZTY, [2) RE00A064, (3} RSODBCE3: (4) RES-8576. {5) RSDOA1AN; 15) RES1149 7y RESI0NS; () RLIDOAY; (9] RA0?11-600 110V RLD0S32 CPI20RO00IE. RES-BS4E; (11)
MASA TASK 117; (12} DVS-SSME-615; (13) RES-515-17; (14) RSS-515.24
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INSPECTION AND TEST

Componant Group: Fropellant Yalves Prepared; F. Lawrimeare
L ltem: D13001 Approved: T. Mguyen
Comporent; Maln Gxidirar Yalve Appraval Cata: &IInMY
Fart Numbar: RE00255 Chengas #: 1
Fallure Moda: Shaft gral laakage. Dlroetiva % CCED MEI-04-5226
Pape: - tof 1
Failwa Causes Significant Charactarislics Inspechionis) § Tastie} Docwment Raferencs
A SEAL REZ1 140
SEAL IWTEGRITY THE VALVE SHAFT SEALS ARE MSPECTED PER DRAWIING AND SPECIFICATION REQUIREMENTS REE1145
IMNCLUDING SURFACE FIMISH, TEMSILE STRENGTH, FLEXURAL STRENGTH, AND LOX REBO 20- Doy
COMPATIBILITY. RL1CDAT
COMPONENT CLEANLINESS  VALVE COMPOMNENTS ARE YERIFIED TO BE GLEAN PRIGR T ASSEMBLY. PLTCOOA
HOTFIRE ACCEPTANGE VALVE OPERATION I2 VERIFIED THROUGH HOT-FIRE AGCERTANCE TESTING, RLO0481
TESTING {GREEN RUMY
ASSEMBLY INTEGRITY MO SHAFT PRIMARY SEAL LEAKAGE IS TESTED EVERY FLIGHT T ASEURE NG EX CESSIVE OMRED VA1BON,038

LEARAGE EXISTS. {LAST TES1}

Fakure Hiatary Comprahaasivg kaituee histary dala is maitaned in the Probiem Raponing detabase (PRAMEPRACA)
) Reference: MASA letter SAZ1A8A8 and Rockaidyne latter 82RCOSTE,
+  DperalisnalUse: Mol Appkeabls.
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WELD . JINTS
Campanent Groeup: Propellant Valves Prapared; F. Lowrimcrg
CIL kem: nh i) Apnrowar: T. Npguyen
Campanent; Mam Oxfdizer Yalve Approwval Data: G/3098
Part Numbar! RSO0E266 Change #: 1
Oirectina ¥: CCHD ME3.0-5228
Fage: 1of 1
Crit:cal Il al
Raal  Flaw Slze Mol
Sida Moy [etectable
Component Bashe Par Humbar Wald Mutmber Weld Type  {lags Aeseks HCF  LCF Coremenl s
BELLEAWNS REMAM A 34 ey fl X X %
BELLOWS RELO0SI 11 5B GTAaw I
SHAFT ESena2T1 1.2 EEWY [} X X



