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DESIGN
Component Group: Fmpeliant Valves Freparad: F. Lowrimore
CIL lerm; DHLO-U6 Approed: T. Nguyen
Carmponant: Recirewation laclatlon Valve Aprroval Dala:  &/30/99
Part BMumber. RE010161 Change & 1
Fallure Mede: Piece part structural fallure. Diractiya &' CCBD ME3-01.E22%

Fags; 1af 1

Desgign " Dacument Referenca

FAILURE CAUSE: A:Intemal airvctural Fadlure of: 3eat, Poppet 2esembly, Poppet, Spring, Ring, Refalner ring, Seal.

THE PIECE PARTS TO WHICH THIS MODE APPLIES ARE, THE SEAT (1], POFPET ASSEMBLY (2) AND THE LOWER SEAL ASSEMBLY (3). RETAINER RING (43, AND SNAPRING (5}, THE
POPPET ABSEMBLY CONSISTS OF THE POPPET (5), SPRING (7}, PLATE AND RETAINER (8). WHEN THE RIV IS 1N THE OPEH PCSITIGN, THE SFRING LOADS THE POPFET AGAINST THE
RETAINER T} PREVENT POPPET FLUTTER CAUSED BY FLOW. THE SEAL ASSEMBLY INCLUDES THE LOWDER, LOAD SPRINGS, AND THE SEAL. THE SEAT {13, PLATE AND RETAINER
(2] MATERIAL IS HEAT TREATED INCONEL 718, THE MATERLAL WAS SELECTED FOR |T$ STRENGTH, DUCTILITY. ANDAVVELUABRITY (9). THE POPPET [6) IS HEAT TREATED 4400 THE
MATERIAL WwAS USED FOR ITS HARDNE $5 AND WEAR RESISTANCE {3). THE SPRING (7) AND SHAPRING (5) ARE BE-CU. THE MATERIAL WAS SELECTED FOR ITS STRENGTH ANG
ELASTIC MODULUS {8). THE SEAL RETAINER (#)15 303 CRES AND THE SEAL LOADER IS 304 CRES. THESE MATERIMLE WERE SELECTED FOR THEIR MACHINING CHARACTERISTICS,
ELASTIC MODULUS, AND COMPATRILITY WITH THE ADJACENT MATERIALS (9). THE SEAL SFRINGS ARE ELGILOY. THE MATERIAL 15 USED FOR IS TORSIONAL STRENGTH (9], ALL
DF THE MATERIALS ARE CORROSION AND STRESS CORROSION RESISTANT (8. THE SEAL IS TEFLON (3). TEFLOMIS USED FOR [T5 LOW COEFFICIENT OF FRICTICN ANG
COMPATIBILITY ¥ITH THE ENVIRONMENT AND OTHER MATERIALS (3). ALL MATERIALS MEET THE 10 KG-METER LOX/GOX IMPACT REQUIREMENT OR HAVE A MATERIAL SAGE
AGREEMENT APPROVED BY MSFC (10). HIGH SYCLE AND LW CYCLE FATIGUE LIFE FOR THE RIY MEETS CEI REQUIREMENTS (11) THE MINIMUM FAGTORS OF SAFETY FOR THE
RV MEET CEI REQUIREMENTS (12). THE RIV COMPONENTS WERE CLEARED FOR FRACTLURE MECHANICS/NDE FLAW GRONTH, SINCE THEY ARE NOT FRACTURE CRITICAL PARTS
(13). TABLE 0500 LISTS ALL THE FMEA/CIL WELDS AND IDENTIFIES THOSE WELDS 1h WHIGH THE CTRITICAL INITIAL FLAW SIZE I5 NOT DETECTIBLE, AND THOSE WELDS IN WHICH
THE ROOT SIDE 1S NOT ACCESSIHLE FOR INSPECTION, THESE WELDS HAVE BEEM ASSESSED AS ACCEFRTABLE FOR FLIGHT BY RISK ASSESSMENT (14], THE PRIV HAS COWPLETED
DESIGN VERIFNIATIOM SPECIFICATION TESTING (158), INCLLUIHNG VIBRATICHN (16). AND ENDURAKNCE {(17).

{1) RSO10170; (2] RSDIDIGE; (3) RES1251; {4) RSO10168; (5) ME16531: (6) RE010164; (7) RSD10165; (8) RSCIO1ES; () RSS-B532; (10) RLIGNT: {11} RLOOSIZ, CPI20RT00IE: (12)
RSS-B545, CP32DR000IB; (13) NASA TASK 117, (14)RSS-B756; (15) DVS-SSME-48; (16} RS5-617-41, RE5-517-56. RSS-ECP-578 [17) RS5-517-29
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INSPECTION a0 TEST

Companant oLy Fropellant Vahwas Freparad: P. Lowrimare
CIL lkmn: Cao0-0% Approvad; T. Nguyan
Component: Reclirculation ‘eolatlon Vala Approval Date:  8/a/99
Part Humbes: RS01141 Change & 1
Fallure Madua: Placs part etructural Failure. Directive 2: CCaD ME3-D1-5215
Page: 1af o
Fadlura Caysay Signlficard Cheracterslica Inspecdionis) | Tesls) Doounent Pelerarey
A BEAT RS2101 7D
PCOPPET ASSEMELY REQTMES
POPPET RS010184
SFRING R301016S
RETAINER RS110168
BEAL RES1231
MATERIAL INTEGRITY METERIAL INTEGRITY |3 VERIFIED PER DRAWING REQLIREMENTS.
HEAT TREAT OF POPPET ASSEMBLY DETAILS 4MD SEAT IS VERIEIED PER DRAWING AND RE01017]
EPECIFICATION RECGUIREMENTS. REDINIEE
RE010764
RADG 1-020
Rai11t1.002
PRIOR T3 WELDING. THE POPPET ASSEMBLY DETAILS ARE PENETRANT INSFECTED, RE0IQ15E
RADIY5-11E
RETAINER WELD INTEGRITY EBWELD SAMPLES ARE RUN FRICR TS PRODU CTION WELDING TO VERIFY WELDER SET-LUP AMD RACEDT-034
SETTINGS.
ALLYWELDS ARE INSPECTED T CRAWING AND SPECIFICATION REQUIEEMENTS PER WELD RLA1OG1
CLAGSE. INSPECTIONS IMCLUDE: WISLUAL. DMAEM S KONAL, PENETRANT, Fan | DGRAPHIC, RAJ607034
ULTRASDOMC, ANO FILLER MATERIAL, AS APPLIGABLE, RAQY{5-415
R&0115.005
RAI 15127
RAS1150m
ASSEMOLY INTEGRI|TY VALVE ASSERBLY AND FUNCTHIMAL TESTING VERIFIES PART INTEGRITY. RLC0442
HOT-FIRE ACCEFTANCE VALVE OPERATIOM IS VERIFIER THROUGH LHOT-EIRE ACCEPTAMCE TESTING. RLA94681
TESTING (GREEN RUMN}
VALVE SEAT LEAKAGE TESTS YERIFY POFFET AND SEAT INTEGRITY EVERY START [LAST TEST) DMRED Y41 B0 140
Falume History; Comprehansive fadure hislory daka rs reaintained in the Problem Raportirg database (FRAMSIFRACAY

Referenca: MASA letler 5421/B6/308 and Rocketdyne ietter BARE0A7ET.

Operatianal Use:

Mot Applicable.
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WELL JINTS
Component Group: Fropeltant Valves Prepared; P. Lowrimars
CIL Ham: DEOD A pprovad: T. Mguyen
Componant: Recirculation Isolafion vaka Apnroval Chate: AT
Part Number: REHD184 Charge 1
Ofractive 8: CCBD ME3-01.5224
Paga: 1of 1
Caitical Mnlfial
Fgo  Flaw Size Not
Bide Moy Drelectable
Componenl Sashe Panl Numbar Weld Humber Wakd Typa  Class Access HGF  LCF Commenls
BELLOWS RSMATE3 12 GTAMN [} x
BEL ThYE R5010163 & GTAN [} X
DELLGYS R5010163 i} ERW I b4
FOPFET RS010166 1 PFLACE EBwW Ir £
BELLOAWYS REMDITI 1 PLACE EBW il X



