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FAILURE MODEE EFFECTS ANALYSIS (FMEA) — CRITICAL HARDWARE
NUMBER: D&-1C-0122-X

SUBSYSTEM NAME: ARS - ARPCS

REVISION: @ 0A26/93
PART NAME FART HUMBER
VENDOR NAME VENDOR KUMBER
LRU : EMERGENCY 02 CONTRCOL PANEL . MC250-0002-0120
CARLETON TECHNOLOGIES 27350001
SRU : VALVE RELIEF & REG, EM 02 1-4-00-58-15

PART DATA

QUANTITY OF LIKE ITEMS: 2
ONE PER FLOW PATH
TWO PER PANEL

FUNCTION: .
RELIEF VALVE, EMERGENCY 02 AEGULATCOR

PROVIDE GVERPRESSURE RELIEF CAPABILITY DOWN STREAM OF EMERGENCY

OXYGEN REGULATOR. RELIEF PRESSURE IS 245 PSIG. THIS VALVE IS INTEGRAL T
THE ON/OFF VALVE AND THE REGULATOR.
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F—‘A.’ILUFIE MODES EFFECTS ANALYSIS (FMEA} - CRITICAL FAILURE MODE
KRUMBER: 0&6-1C-0122-01

REVISION 8 DEMZESS
SUESYSTEM NAME: ARS - ARPZS
LRL: EMERGENCY 02 CONTROL PANEL CRITICALITY OF THIS
ITEM NAME: VALVE, RELKEF & REG, EM 02 FAILURE MODE: 1R2

FAILURE MODE:
CFPEN, INCLUDING INTERNAL QR EXTERNAL LEAKAGE

MISSION PHASE;

PL PRELAUNCH

LO LIFT-OFF

ao ON-ORBIT

DG DE-OREIT

Ls LANCHNG SAFING

YEHICLE/PAYLOAD/MKIT EFFECTIVITY: 102 COLUMBIA
103 DISCOVERY
104 ATLANTIS
1058 ENCEAVCURA

CALSE:
MECHANICAL SHOCK, VIBRATION, CONTAMINATION, COAROSION

CRITICALITY 11 DURING INTACT ABORT ONLY? NO

AEDUNDANCY SCREEN A) PASS

B) PASS
C) PASS
PASSFAIL RATIONALE:
A)
B)
)
= FAILURE EFFECTS -
(A) SUBSYSTEM:

LOSS OF OXYGEN UNTIL CORAECTING ACTION (C4A) IS IMPLEMENTED.

{B) INTERFACING SUBSYSTEM(S):
INCREASED PPO2 IN CABIN UNTIL C/A TAKES EFFECT.

(C) MISSION:
POSSIBLE EAALY MISSION TEAMINATION.

(D) CREW, VEHICLE, AND ELEMENT{S):
NO EFFECT.
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FAILUIAE MODES EFFECTS ANMALYSIS (FMEA) = CRITICAL FAILURE MODE
NUMEER; 0&6-1C-0122-01

{E) FUNCTIONAL CRITICALITY EFFECTS:

SUBSEQUENT FAILURE OF REDUNDANT SYSTEM AESULTS IN LOSS OF OXYGEN
SUPPLY TO LES BREATHING STATIONS. LOSS OF THIS EMERGENCY SYSTEM MAY
RESULT IN LOSS OF CREW/VEHIGLE.

-RISPRIITION RATKONALE-

(A} DESIGN:

THE VALVE BODY I3 MADE OF ALUMINUM ALLOY 8081. THE REGULATOR IS AN INLET
PRESSURE COMPENSATED, SPRING-REFERENCED TYPE EMPLOYING A 17-7 PH
CONDCITION C CRES DIAPHRAGM AS A SENSING ELEMENT AND DYNAMIC SEAL, 17-7
PH 1S PRECIPITATION HARDENED CORROSION RESISTANT STEEL WHICH HAS A HIGH
STHENGTH TO WEIGHT RATID. THE DIAPHRAGM SEALS WHICH ARE MADE OF
SILASTIC 675 SILICONE AUBBER HAVE EXCELLENT AESISTANGE TO OXYGEN.,
OUTGASSING, AND FATIGUE. THEY ELIMINATE THE FRICTION AND WEAR ASSQCIATED
WiTH PISTCN TYPE SEALS. THE HELICAL/BELLEVILLE SPRING COMBINATION WHICH IS
MADE OF 17-7 PH CRES PROVIDES REGULATION AND ASSURES A GLOSE TOLERANCE
OPERATION OVER A WIDE FLOW RANGE. THE POPPET WHICH 13 ALSO MADE OF 177
PH CRES WORKS AGAINST A POLYIMIDE VESPEL SP- 1 SEAT WHICH ASSURES A LEAK
FREE OPERATION. THE INLET AND OUTLET PORTS ARE FILTER PAGTECTED TO 25
MICAGNS.

(8) TEST:
ACGEPTANCE TEST - PROCF TEST AT 1875 +- 25 FSIG FOR A MINIMUM COF 3 MINUTES.
LEAK TESTED AT INLET PRESSURE 845 +/- 25 PSIG AND OUTLET PRESSURE 125 PSIG;
0.3 SCCM MAX LEAKAGE. INTERNAL LEAKAGE TEST PERFORMED AT THE SAME
PRESSURE; 0.2 SCCM MAX LEAKAGE. RELIEF VALVE DPERATIONAL TEST AT A
CRACKING PRESSURE OF 245 PSIG MAX AND A RESEAT PRESSURE OF 215 PSIG
MIMIMEUM.

QUALIFICATION TEST - LIFE CYCLE TESTING - 1000 CYCLES AT 875 +~ 25 PSIG. BURST
PRESSURE IS 2500 PSIG. SUBJECTED TO THE FOLLOWING AS PART OF THE
EMERGENCY 02 CONTROL PANEL. DESIGN SHOCK - THE UNIT WAS SURJECTED TO 3
SHOCKS CF A 20 G PEAK ACCELERATION PULSE APFROXIMATELY A SAWTOOTH AND
HAVING A TOTAL DURATION OF 11 MILLISECONDS. THIS PULSE WAS APPLIED IN BOTH
LIRECTIONS OF THE THREE PRINCIPLE AXES FOR A TOTAL OF 18 SHOCKS. RANDOM
VIBRATION SPECTRUM ENVELOPE - 20 TO 150 HZ INCREASING AT § DB/QCTAVE TO
0.03 GTZHZ AT 150 HZ. CONSTANT AT 0.03 3™2/MHZ FRCM 150 TO 1000 HZ,
DECREASING AT 6 DE/OCTAYE FROM 1000 TO 2000 HZ FOR 48 MINUTES PER AXIS FOR
THREE ORTHOGONAL AXES. ATF TQ VERIFY LEAKAGE IS PERFORAMED AFTER SHOCK
AND VIBRATION TESTING.

IN-VEHIGLE TESTING - OVERPRESSURE (1070 - 1255 PSKG UPSTREAM AND 220 - 290
PSIG DOWNSTAEAM) TESTED.

OMRED - 900, 100 PSI 02 EMERGENCY BREATHING SYSTEM 1 & 2 LEAK CHECK (S
PERFQRMED PRIOR TQ THE FIRST REFLIGHT OF EACH ORBITER AND EVERY FIVE
FLIGHTS AT S00-950 PSIG INLET PRESSURE, 70 SCCM MAX SYSTEM LEAKAGE. RELIEF
VALVE RESEAT PRESSURE OF 205 PSIG MIN AND RESEAT LEAKAGE OF 10 SCOM MAX
IS VERIFIED {SAME EFFECTIVITY}. INFLIGHT CHECKCOUT DURING EACH MISSION
VERIFIES NO GROSE EXTERNAL LEAKAGE,

(C) INSPECTION:
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FAILURE MODES EFFECTS ANALYSIS {(FMEA) = CRITICAL FAILURE MODE
NUME ER: 06-10-0122-01

AECEIVING INSPECTION

RAW MATERIAL VERIFIED BY INSPECTION FOR MATERAL AND PRGCESS

CERTIFICATION.

CONTAMINATION CONTROL

CORROSION FROTECTION PROVISIONS AND CONTAMINATION SONTACL FLAN ARE
VERIFIED BY INSPECTION, CLEANLINESS LEVEL 200A PER MAO110-301 VERIFIED BY
INSPECTION.

ASSEMBLY/INSTALLATION

BELLEVILLE SPRING FORCES AND TORQUES ARE VERIFIED. DIMENSIONAL CHECKS
ARE PERFOQRMED BY INSPECTION. - MIPS FOR CONCENTRICITY AND
PERPENDICULARITY. VISUAL INSPECTION USING 10X MAGNIFICATION ON SEAL RING
VERIFIED BY INSPECTION.

NONDESTRUCTIVE EVALUATIDN
BRAZING, WELDING, X-RAYS AND PENETRANT INSPECTICNS ARE VERIFIED BY
INSPECTION.

CRITICAL PROCESSES

HEAT TREAT AND PARTS PASSIVATION AND ANCDIZING ARE VERIFIED BY
INSPECTION, LUBRICANT APPLICATION ON SEAL RING VERIFIED BY INSPECTION.
POTTING VISUALLY VERIFIED BY INSFECTION, SOLDERING VERIFIED BY INSPECTION.

TESTING
ATP VERIFIED BY INSPECTION.

HANDLING/PACKAGING
HANDLING, PACKAGING. STORAGE AND SHIPFING PROCERURES ARE VERIFIED BY
INSPECTION.

{C) FAILURE HISTORY:

NQ FAILURE HISTORY AFFLICABLE TO CPEN, INTERNALEXTERNAL LEAKAGE FAILURE
MODE. THE RELIEF VALVE HAS SUCCESSFULLY BEEN USED THROUGH THE SHUTTLE
PROGRAM CONSIDERING THIS FAILURE MODE.

{E) OPERATIONAL USE:
CLOSE ASSOCIATED REGULATOR INLET TOGGLE VALVE TO ISOLATE LEAKING RELIEF
VALVE.

- APPROVALS -
EDITORIALLY APPROVED Al L) 5
EDITORIALLY AFFROVED : JSG P T X
TECHNICAL APPAOVAL : VIACR ’

%
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