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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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' REVISIONS 2 q2/07/00
SUASYSTEM: ARS - ARPCS

LRU :¥ALYE, 02 SUFFLY CRITICALITY Qf THIS
ITEM HAME: W“ALVE, C2 SUPPLY FAILURE MODE:1/1
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FAILURE MODE:
EXTERNAL LEAKAGE (GRCS3)

MISSION PHASE:

rL PRELAUNCE
L9 LIFT=0FF
0o ON-0RBIT
00 DE-ORBIT
LS LANDING SAFING

VEMICLE /PAYLOAD/XIT EFFECTIVITY: 102  COLUMBIA
: 103 OISCOVERY

104  ATLANTIS

105  EMDEAVOUR

CAUSE:
MECHANICAL SHOCK, VICRATEOM, CCRROSION, CONTAMINATION, SEAL MATEAIAL
GEGRADATION, MATERIAL DEFZICT

CRITICALITY 1/l DURING INTACT ABORT OMLY2 HO
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REDUNDANCY SCREEN A) N/8

B} N/4
)} N/A
P?SSIFAIL RATIONALE:
A
B)
C)
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{A) SUBSYSTEM:
UNCONTROLLED 02 FLOW INTQ CABIN.

{B) INTERFACING SUBSYSTEM(S):

POSSIBLE HIGH PPO2 UNTIL CORRECTING ACTION (C/A) TAKES EFFECT.
POSSIBLE FLAMMABILITY LIMIT WIOLATION.
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(C} MISSION:
ABCRT DECISION. CREW ALTITUDE PROTECTION SYSTEM (LES)/AIRLODX 02
SUPPORT MAS 3EIN LOST IF LEAKAGE IS SIGNIFICANT. CABIN 02 MAKE-UP
CAPABILITY IS STILL AVAILABLE.

(D) CREW, YEHICLE, AND ELEMENT(S):

GROSS EXTERNAL LEAKAGE RESULTS TN IWADEDUATE Q2 SUPPLY TO LES STATIOHS,
THE LOSS OF LES SUPPORT CAPABILITY MAY RESULT IN LOSS OF CREW [F LEAK
RATE PROHIBITS LES SYSTEM PRESSURIZATION AND LES [5 REQUIREQ. NOTE -
IN AN 8.0 PSIA HOLE [N CABIM CONTINGEMCY MODE, AN EXTERRAL LEAK
ALLOWING FLIW INTQ THE CABEN MAY NCT BE CATASTROPHIC SINCE THERE 1% A
POSSIBILITY QF SAFELY BREATHING THE CABIN AIR, INTO WHICH THE 02 I3
LEAKING, BY RAISING LES VISORS., THE WORST CASE FA[LURE WOULD BE IN THE
CASE QF A CONTAMIMATED CABIN ATMOSPHERE, WHEN LEAXKAGE PREVENTS AQEQUATE
FLOW TO LES STATIONS AND CABIM AIR MAY NOT BE SAFE FQR BREATHING.

(E) FUNCTIONAL CRITICALLITY EFFECTS:

. Bl il ol -

- DISPOSITION RATICONALE -

{A) DESIGN: .

YALYE 300Y 1S MADE OF S061-T6 ALLMINUM ANODIZED F3R C2RROSTCN
RESISTANCE. FITTINGS ARE “ADE OF 17-4 PH CONDITIGN & CRES, WHICH IS
PRECIPITATION HARDENED CORROSION RESISTANT STEEL WHICH HAS A HIGH
STRENGTH TQ WEIGHT RATIO. STATIC SEALS ARE WADE SF SILASTIC 675
SILICONE RUBBER., POPPET j$ PRESSURE COMPENSATED THROUGH TRE USE OF
DYNAMIC SEALS AT €ACH END, WHICH SLIDE ON THE VALVE STEM. vALVE STEM
IS HIGHLY POLISHED FOR EASE OF OPERATION (REDUCED FRICTION PROTECTS
SEALS), DYNAMIC SEALS ARE ALSO SILASTIC 675 SILICONE AND ARE
LUBRICATED WITH BRAYCD LUBE. SILASTIC 6735 SILIGUME RUBBER HAS GUOO
RESISTANCE TO ENVIRONMENTAL EXPOSURE, FLEXING AND FATIGUE., [T ALSO HAS
LOW FLAMMABILITY AND OUTGASSING, THE QZONE RESISTANCE OF SILICOME
RUBBER IS EXCELLENT. BRAYCO LUBE IS COMPATIBLE WITH LOW AND HIGH
PRESSURE 502, EXTERNAL LEAKAGE RECUIREMENT [S 0.2 SCCH MAX.
INLET/QUTLET PORTS ARE FILTER PRQTECTED TO 25 MICRONS. POPPET IS
PRESSURE COMPENSATED THROUGH THE USE OF DYMAMIC SEALS AT EACH END OF
RPOPPET. CONSTANT SEAT FORCES OUE Td BELLEVWILLE CLOSIMG SPRING
ELIMINATE EXCESS SEAL AND SEAT WEAR. OPERATING FORCE IS 4.5 POUNDS
MAXIMUM AND IS INDEPENDENT OF PRESSURE LOADS. THE MOST PROBABLE LEAK
(TWO CUT O-RINGS WORST CASE) IS ESTIMATED AT 100 SCCM (0.0175 LB/HR}.

(8} TEST:
ACCEPTANCE TEST - PROOF PRESSURE 1875 PSIG, EXTERNAL LEAK Q.2 SCCM Max
AT 1250 PSIG. MNORMAL QPERATING PRESSURE IS 1250 PSIG,

CERTIFICATION TEST - CERTIFIED BY SIMILARITY TO LDENTICAL VALVES (02

DE=1 — 2073
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ISOLATION VALVE AND NITROGEN CROSSOVER VALVE) ON Q2/NZ CONTROL PANEL
AND TG SIMILAR TYPE VALVES LSED ON APOLLD PROGRAM. LIFE CYCLE TESTING
- THE VALVES WERE 3SUBJECTED TC 150 UPER/CLOSE CYCLES AT & PRESSURE CF
300 P5iG, AND TESTED FOR EXTERNAL LEAKAGE PRE AND POST LIFE CYCLE
TESTING. COMPONENT BURST PRESSURE TESTED AT 490 PSIG FOR A MINIMUM OF
§ MINUTES {2 TIMES MAXIMUM OPERATING PRESSURE). 02 ISOLATION VALWE AND
NZ CROS3OVER VALVE WERE SUBJECTED TO THE FOLLOWING AS PART QF THE N2/02
CONTROL PANEL. RANDOM VIBRATION SPECTRUM - 20 TO 150 HI INCREASING AT
& OB/O0CTANE T0 0,03 G**2/HZ AT 1580 HI, CONSTANT AT 0.03 G¥E/HI FROM
150 TQ 1000 HI, DECREASING AT & Q&/QCTAVE FROM 1000 TO 2000 HI FOR 48
MINUTES PER AXIS FOR THREE OQRTHOGONAL AKES. ODESIGH SHOCK - 20G
TERMIMAL 5SAWTOOTH PULSE OF L1 MS DURATION [N EACH OIRECTICN OF THREL
ORTHOGGNAL AXES. ATP TQ VERIFY LEAKAGE PERFORMED AFTER SHOCK AHD
VIBRATION TESTING, LEAKAGE NOT TQ EXCEED 0.2 5CCM AT PRESSURE OF 110
PSIG.

IN-VERICLE TESTING - OVERPREISURE TEZSTEDR AT 1070-1256 PSIG.

OMRSD - 900, 1CO PSI 02 EMERGENCY BREATHING SYSTEM 1 & 2 LEAK TEST I3
PERFORMED PRIOR TO FIRST REFLIGHT OF EACH ORBITER AND EVERY FIVE
FLIGHTS AT 900 - 950 PSIG, 70 SCCM MAX LEAKAGE. [INFLIGHT CHECKOUT
DURING EACH MISSION WILL VERIFY THERE I3 NO ROSS 3VSTEM EXTERNAL
LEAKAGE .

(€} INSPECTION:
RECEIVING INSEECT (N
RAW MATERIAL VERIFTED BY INSPECTION AT SUFPLIER.

CONTAMINATION CONTROL
CLEANLINESS LEVEL 200A PER MAD110-3QL AND 100 ML RINSE TESTS VERIFIED
BY INSPECTION.

ASSEMBLY /INSTALLATION

TORQUES VERIFIED 8Y INSPECTIOM. SPRING FORCES VERIFIED BY INSPECTION,
DIMENSTONAL CHECKS PERFQRMED BY INSPECTION. MIPS FOR CONCENTRICITY AND
PERPENDICULARLTY. 10X WISUAL INSPECTION ON SEAL RING VERIFIED BY
INSPECTION.

CRITICAL PROCESSES

THLET FILTER WELD VERIFIED BY INSPECTION. . PARTS PASSIVATION AND
ANODIZING VERIFIED 8Y INSPECTIOM. HEAT TREATMENT VERIFIED BY
INSPECTION. SOLOER CGNMECTIONS VERIFIED 8Y INSPECTION TO BE PER
NHB330U.4(3A). POTTING VISUALLY VERIFIED BY INSPECTION. APPLICATION
QF LUERICANT OW SEAL RING YERIFIED BY TECHMICIAN.

NONGESTRUCTIVE EVALUATION
LEAK TEST IS VERIFIED 8Y INSPECTION.
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TESTING
ATP VERIFIED @Y [MSPECTION, SLHSLE POINT AMD DELTA P TEST CF IMLET
FILTER WERIFIED 8¥ [NSPECTION.

HANDLING/PACKAGING
HANOLING, PACKAGING, STORAGE AND SHIPPING FROCEDURES ARE WERIFIED.

{0} FAILURE HISTORY:

CAR A7817-010, 8/5/77. EXTERNAL LEAKAGE FAILURE OCCURRED AT 1800 PSIG
WHILE RUNNING SUPPLIER ATP PROOF PRESSURE TEST. THE VALVE BCOY BROKXE
AT THE WEAKEST POINT QF THE THREADS THAT HOLD OM THE END CAR. THE
HOUSING AND END FITTINGS MAVE BEEN REDESIGNED WITH A FEMALE THREAD IN
THE HOUSING ANDO A MALE THREAD ON THE FITTING. THIS ALLOWS FOR MUCH
GREATER WALL THICKMESS AT ALL STRESSEQD AREAS, AND ALLOWS THE USE OF A
SHMALLER SZAL RING WHICH AEQUCES THE LOAQD ON THE FITTINGS.

(E) OPERATIONAL USE;
I. CREN ACTION
PERFORM LEAK ISOLATION AND HIGH 02 CONCENTRATION TROUBLE SHOOTING.

2. THAINING
STAHDARD ECLES TRAIMING COVERS THE GEMERIC HIGH 02 CONCENTRATION.

3. OPERATIONAL CONSICERATIOH
A, PRECLUDES USE OF LES UNLESS .EAK IS SMALL ENCUGH T0 PERMIT
STMULTANECUS LES USE PLUS 02 LEAKAGE TO CABIN.
B. HIGH 02 CCNCENTRATION HAS FLAMMABILITY CONCERN,
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- APPROVALS -
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RELIASILITY ENGINEERING: 0. R. RIStugodt :;,c?%
DESIGN ENGINEERING K. KELLY &K e e o
QUALITY ENGINEERING Mo SAVALA (i ;j-rr; PR
NASA RELIABILITY S Y. ;

MASA SUBSYSTEM MANACER
NASA QUALITY ASSURAMCE
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