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SUBSYSTEM NAME: 8RS - ARPCS
REVISION = 2 02/07/90
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PART HAME RART NUMBER

VENDOR NAME YENDOR NUMBER
LRU : VALVE, 02 SUPPLY - MC250-0004-5008

CARLETON TECHMOLOGIES 1-4-00-51-27
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QUANTITY OF LIKE ITEMS: 1

FUNCTION:
SHUTOFF VALVE, OIRECT OXYGEN -

PROVIDES OM-OFF CONTROL OF 900 PSI OXYGEN TO DIRECT G2 RESTRICTOR.

USED DURING 2.0 PSI CONTINGENCY OPERATIONS TO MAINTAIN AN 02/M2 MIXTURE
WHILE 8 PS[ REGULATOR FLOWS NZ.
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SUBSYSTEM: ARS - ARPCS
LRU :vALYE, 02 SUPPLY
ITEM WAME: VALVE, 02 SUPPLY

PRI;;{EMTE: 02/08/90

NUMBER: 06-1C3-1512-03

REVISION}

¢ 02/07/90

CRITICALITY OF THIS
FATLURE MODE:1/1
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o FAILURE MODE:
INTERMAL LEAKAGE, FALLS OPEN

MISSION PHASE:

L LIFT=0FF
oo ON-ORBIT
oo NE-CRAIT

& YEHICLE/PAYLDAD/KIT EFFECTIVITY: %gg
104
105

o CAUSE:

COLUMBTA
DISCAVERY
ATLANTIS

ENDEAYOUR

MECHANICAL SHOCK, WIBRATION, CORROSION, CONTAMIMATION

. B CRITICALITY 171 DURING INTACT ABCRT ONLY? NO

m REDUNDANCY SCREEN A) N/a
2 B) N/A
. C) N/A

PRSS/FAIL RATIONALE:
o A}

a B8)
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- FAILURE EFFECTS -
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w (A) SUBSYSTEM:

I —— T ——— T —— T S S S S A Sy Sy A

ur 70 10 LH!HR FLOW DIRECTLY INTQ CAGIN RATHER THAN TQ LES QD'S,

m (B} INTERFACIMGE SUBSYSTEM(S):
NO EFFECT.

fLe mm
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(C) MISSION:
NO EFFECT,

(0) CREW, VEHICLE, AND ELEHtHT[S]:
IMNSUFFICIENT €2 FLOW TO LES, WHICH CAM RESULT IN LOSS OF CREW/YERICLE IF
LES FLOW [3 REQUIRED.

(E) FUMCTIONAL CRITICALITY EFFECTS!:
NONE.
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~ DISPOSITION RATIONALE -
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(A} DESIGN:

VALVE BOOY IS MADE OF 6051-T8§ ALUMINUM ANCOIZED FGR CORROSION
RESISTANCE, FITTINGS ARE MAGE OF [7-4 PH CONDITION A CRES, WHICH IS
PRECIPITATION HARDENED CORROSION RESISTANT STEEL AND HAS A HIGH
STRENGTH TO WEIGHT RATID. THE VALVE SEAT IS MOLDEQ OF VESPEL SP-1,
WHICH EXHIBITS HIGH MECHANICAL STRENGTH, LCW WEAR RATE, AND SEALING
COMPLIANCE WITHQUT PERMANENT OISTORTION, STATIC SEALS ARE MADE OF
SILASTIC 875 STILICONE AUSBER. AOPPET IS PRESSURE COMPENSATED THROUGH
THE USE OF OYNAMIC SEALS AT ZACH END, wHICH SLIDE GN THE vALVE STEM.
VALVE STEM IS HIGHLY POLISHED FOR EASZ OF QPERATION (REDUCED FRICTIIN
PROTECTS SEALS). DYNAMIC SZALS ARE ALST SILASTIC 675 AND ARE
LUBRICATED WITH BRAYCO LUSE. SILASTIC 876 SILICONE FUBRBER HAS GOOD
RESTSTANCE TO ENVIRONMENTAL EXPOSURE, FLEXING AND FATIGUE. [T ALSO HAS
LCW FLAMMAEILITY AND OUTGASSING. THE DZONE RESISTANCE OF SILICONE
#UBBER [5 EXCELIFNT. BRAYCO LUBE [3 COMPATIBLE WITH LOW AMD H4IGH
PRESSURE GO2. (NLET/OUTLET PORTS ARE FILTER PROTECTED TO 25 MICRONS.
CONSTANT SEAT FORCES DUE TO BELLEVILLE CLOSING SPRING ELIMINATE ZXCESS
SEAL AMD SEAT WEAR. OPERATING FORCE IS 4.5 POUNDS MAXIMUM AND IS
INDEPENDENT OF PRESSURE LOADS.

(B) TEST:
ACCEPTANCE TEST PER ATP 2930-1. PROOF PRESSURE TESTEQ AT 1875 PSIG.
INTERNAL LEAK TEST REQUIAEMENT 5.0 SCCM MAX LEAKAGE AT 1250 PSIA.

CERTIFICATION TEST - CERTIFIED BY SIMILARITY TQ IQENTICAL VALVES (02
[SOLATION VALVE AND NITROGEN CROSSOVER YALVE)Y QM 02/N2 CONTRQL PANEL
AND TQ SIMILAR TYPE VALVES USED ON APOLLO PROGRAM. LIFE CYCLE TESTING

- THE VALVES WERE SUBJECTED TO-150 QPEN/CLOSE-CYCLES AT A PRESSURE OF

300 PSIG, AND TESTED FOR EXTERMWAL LEAKAGE PRE AND POST LIFE CYCLE
TESTING, COMPONENT BURST PRESSURE TESTED AT 490 PSIG FOR A MINIMUM OF
5 MINUTES (2 TIMES MAXIMUM QPERATING PRESSUREY. (02 ISOLATION VALVE AND

N2 CROSSCVER VALVE WERE SUBJECTED TO THE FOLLCWING AS PART OF THE N2/02

CONTROL PAMEL: RANDOM VIBRATION SPECTRUM - 20 TO 150 WZ INCREASING AT
6 08/0CTAVE TO 0.03 G+*2/HZ AT 150 HZ. CONSTANT AT 0.03 G**2/HZ FROM
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150 TO LOQ0 WZ, DECREASING AT & DB/OCTAVE FROM 1000 TO 2000 HI FOR 48
MINUTES PER AXIS FOR THREE JRTHOGCNAL AXES, JESIGN SHOCK - 20 G
TERMINSL SAWTQOTH SULSE OF 11 MS QURATIONM IN EACH DIRECTION OF THREE
QRTHOGONAL AXES. ATP 70 VERIFY LEAKAGE PERFORMED AFTER SHOCK AND
YVIBRATION TESTING, MOT TO EXCEED 0.2 SCCM AT PRESSURE OF 110 P3IG.

OMRSD - INTERNAL LEAK TEST PERFORMED BEFORE FIRST REFLIGHT OF EACH
ORBITER. SYSTEM LEAK TEST PERFURMED EVERY FIFTH FLIGHT AT 900.950 PSIG,
70 SCCM MAX LEAKAGE, I[H=-FLIGHT CHECKOUT FOR MEASURABLE LEAKAGE.

m () INSPECTION:
RECEIVING EINSPECTION
RAW MATERIAL YERIFIED B8Y IMSPECTICN FOR MATERIAL AND PROCESS
CERTIFICATION,

CONTAMTHATTON CONTROL
CLEANLIMESS LEVEL 200A PER MAQL10-3Q1 AMD 100 ML RINSE TESTS YERIFIED
BY INSPELTION.

ASSEMBLY /INSTALLATION '
TURQUES VERIFISD &Y I[NSPECTION. SPRING FORCES WERIFTED BY INSPECTION.
DIMENSECNAL CHECXS PERFLAMED BY INSPECTION, MWIRS FIR CONCENTRICTI™Y AND
FERRPENDICILARITY. 10X VISUAL INSPECTION CN SEAL RING WERIFIED 3

INSPECTION, .

CRITICAL PROCESSES

INLET FILTER WELD vERIFIED By [WEPECTION. PARTS PASSIVATION AND
ANCOIZING WERIFIZD By INSPECTION. HEAT TREATMENT VERIFIZD BY
INSPECTION. SOLDER CONMECTIONS WERIFIED BY INMSPECTION TO BE PER
NHB5300.4{3A}. POTTING WISUALLY VERIFIED BY INSPECTION, APPLICATION
CF LUBRICANT ON SEAL RING VERIFIED 8Y TECHNMICIANM,

NONDESTRUCTIVE EYALUATION
LEAK TEST IS VERIFIED BY INSPECTIUN.

TESTING
ATP VERIFIED BY INSPECTIOM.

HANDLING /PACXAGING
HANDOLING, PACKAGIMG, STORAGE AND SHIPPING PROCEQURES ARE VERIFIED.

m (0} FAILURE HISTORY:
NO FAILURE HISTORY APPLICABLE TQ IMABILITY TO CLOSE/INTERNAL LEAKAGE
FAILURE MODE. THE MANUAL SHUTOFF VALYE HAS SUCCESSFULLY BEEN USED
THROUGH THE SHUTTLE PROGRAM FOR THIS FAILURE MODE.

m {E) OPERATIONAL USE:
LF THE LES 5 REQUIRED, THERE IS NO POSSISLE CORRECTIVE ACTION., CURRENT
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EOF AND CREW TRAINING COVER THE CORRECTIVE ACTION (LEAK ISOLATION) FOR
THE HIGH 02 CONCENTRATION EFFECT OF THIS FAILURE.
TES.

RELTABILITY ENGINEERING: 0. R. RISING ot
DESIGN ENGINEERING s K. KELLY ko
QUALITY ENGINEERING & M. SAVALA )aX =
NASA RELIABILITY : T
MASA SUBSYSTEM MANAGER \
MASA QUALITY ASSURANCE : -
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