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Design f Dacument Reference

FAILURE CAUSE: A: Foppet or geat frackured 'dam anad,

THE ANTI-FLOOD VALVE POPPET (1) IS MADE FROM TUNGSTEN CARBIDE. TUNGSTEN CARBIDE WAS SELECTED FOR ITS RESISTANCE TO WEAR, HIGH HARDMESS, AND 175
VIRTUALLY PORDSITY FREE STRUGTURE, THE MATERIAL IS CORROSION RESISTANT AND, WHERE USED IS NOT SUBJECT TC STRESS CORRQSION CRACKING (2). THE ARV SEAT
{3}13 MADE FROM INGONEL 718 WHICH IS HARDFACED FOR ADDITIONAL WEAR RESISTANCE. INCONEL 718 15 USED FOR TS HIGH STRENGTH, CORROSION RESISTANCE, AND
STRESS CORROSKON RESISTANCE. AFTER HARDFACING, THE SEAT |5 SOLURION HEAT TREATED AND AGED (2). THE POPFET |15 DESIGHNED TOPIVOT TO ALISH WITH THE EEAT
14). THIS PFROWIDES FROFER SEALING ANT DISTRIEUTES THE LOALRS ACRDSS THE EWNTIRE SEALING SURFACE.

(1) RS003225 {2) RSE-8662; (3] ROM91IT, {4) RSOC70A3
FAILURE CAUSE:  B: Contamination.

THE ANTI-FLOCD YALVE INCCGRPORATES & 100-MICRON FILTER (1] 1M THE IMLET TO MINIRMIZE COMTAMINANTS ENTERING THE WALVE. THE VALVE COMPONENTS AREC SLEAMER TD
LOX SERVICE OR BETTER REQUIREMENTS (2. THE AFW | ASSEMBLED IN A CONTAMINATION DQWMTROLLED AREA (3. ALL FUNCTIONAL TESTS ARE PERFORPMED WITH
CONTAMIMATION CONTROLLED FLUIDS (21 THE AFY FILTER |5 CHANGED PRIGR T EACH FLIGHT TC ASSURE FILTER CAPACITY IS5 NOT REDUCEE DUE TO PREVIOUS OF ERATION

143
(1) 266-5008; (2) RLADDGH; (3) AGOT1-800; (4] GMRSD V41BLD.220

FAILURE CAUSE: G: Fracturmd poppet or plston aprings.

THE AFY FISTON SPRING (1} 15 MADE FROM ELGILCY WIRE WHICH HAS BEEN CEMTERLESS GROUHD AND SHOT PEENED, ELGILOY IS USED FOR ITS HIGH STRENGTH, ELAST|C
LIMIT, AND ELASTIC MODLLUS. [T I3 CORRODSION RESISTAMT AND RESISTAMT TD STRESS CORROSION CRACKING (2). THE SPRING WIRE 1S CENTERLESS GROUND TO ASSURE MO
SURFACE DEFECTS EXIST. SHOT PEENING REDUGES SURFALE STRESSES AND FRAGTURE POTENTLAL. THE SFRING IS5 HEAT TREATED ANG AGED (1). THE POPPET SPRING (1) IS

" ADE FROM 302 SRES WHICH 1S YUORH HARDEMED AND STRESS RELIEVED. THE MATERIAL WAS SELECTED TOR TS TORSIONAL STRENGTH IN THE WORK HARDENED CONDITION.

102 CRES |5 CORARCSION AND STRESSE CORRCEION RESISTANT (2).

{1y RDOI9124; (3 RESASR2: (Y R3S1I822T
FAILURE CAUBE: ALL CALIEES

DOWNSTREAM TEMPERATURE MEASUREMENTS YERIFY AFY 1S OPERATING PROFERLY PRIOR TO START SATISFACTORY TEMPERATURES ARE YERIFIED A5 PART OF THE
LALINCH COMMIT CRITERR (1) PRIOR TO ENGIME START. THE HIGH CYCELE AND LOW CYCLE FATIGUE LIFE OF THE AN THRLOOD YALVE MEETS CEF REQUIREMCNTS (2. THE
MININLRA FACTORS OF SAFETY FOR THE ARV MEETS CEI REQUIREMENTS |1). THE AFY WAL CLEARED FOR FRACTLUIRE MECHANMICSMDE FLAW GROMNTH, SINCE IT CONTAIME NO
FRACTURE CRITICAL PARTS (4). THE ANTI-FLQOR VALVE SUCCESSFULLY COMPLETED GVS TESTING REQUIREMENTS |5, IMCLUDIHNG WIBRATION (5), AND ENCURANZE [7).

(1) JEC 16T, (2) RLODSIZ, CGPIZ0ROONAE; (3 RE5-B545 CPIZORO00SA; (41 MASA TASK 117 (5 DVS-SEME-S08; (G R5S5-508-33, R55-506.34; (7] RS2-508-312
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Failue Causas

Significant Characterstics

Inspeclionfs) F Tast{s)

Egcumant Referenca

FOFFET
SEAT

MATERIAL INTEGRITY

PCOPRPET & SEAT SEALING
SURFACE FMISH

MATERIAL INTEGR|TY I5 VERIFIED PER SPECIFICATION RECIIREMENTS,
THE PISTON, POPFET, AND SEAT ARE PENETRANT IMSPECTED AFTER FINAL MACHIMING,
THE SEAT SEALING SURFACE IS INSPECTED TG CLASS & REQUIREMENTS PER SPECIFICATION.

THE POPPET AND SEAT SEALING SURFAGES ARE REINSPECTED PRIDR TO INSTALLATION INTO
VALVE.

ol

ALL CALGES

ANTI-FLOOD VALVE
FILTER

FHO-MICRCN TYPE 1
FILTERING

VALVE CLEANLINESS

FILTER CAPASILITY |5 VERIFIED PER SPECIFICATION REQUIREMENTS.

THE FILTER IS CHAMGED PRIOR TO EACH FLIGHT.

CLEAMLINESS REQUIREMENTS ARE YERIFIED DURIMHG MAMUPAGTURING AND ASSEMELY OF THE
VALVE.

VALVE 15 ASSEMBLED IN A CONTAMIMATION CONTROLLED ENVIROKMENT.

SPRIMNG
SPRING IMTEGRITY

ANTIFLOOD WAL VE

ANTI-FLOOD VALVE
INTEGRITY

HOT-FIRE ACCEPTANCE
TESTING (GREEN RUM) .

MATERIAL INTEGRITY IS INSPECTED PER DRAWING RECGUIREMENTS .
THE SPRING |2 DYE PENETRANT MESPECTED BEFORE AND AFTER FORMING.

THE SPRING |5 INSFEGTED 70 AS5URE NO SURFAGE IMPERFESTIONS EXIST WHICH COLULD
AFFECT COIL LIFE AND TS VERIFY THE SPRING CHARAGTERISTICS.

THE COMPLETED WALWE |S PROOF PRESSURE, FINCTIONAL, AN LEAK, TESTED.

VALVE ORERATION IS VERIFIED THROUGH HOT-FIRE ACCEFTAMGCE TESTING.

THE VALVE DPERATION IS WERIFIED BY YALVE CRACHING, FULL OPEN, AND RESEAT PRESSURE

TESTS BEFOIRF EACH FLIGHT.

THE MOPPET TO SEAT SEAL 15 TESTED PRICR T EAGH FLISHT, AND VERIFIED CLGSED BY THE
FOSITION INDICATOR FRIQR TO LAUNCH COMMIT, (LAST TEST)
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