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PaEE: 1 PRINT JATE: Q1710799
SHIFTTLE CRITICAL ITEMS LIST - CRBITER  NUMBER: Q6-1CF-1s01-X
SUBSYSTEM NAME: ARS - ARFCS
. REVISION : 2 01710/80
PART MAME BART NUMBER
VERTOR NAME VENOOR NUMBER
R g HC250-0004-00C8

"VALVE, 02 SUPPLY
s

CARLETOH TECHNOLCGIES

1-A_5C_81_%27

— —

= QUANTITY OF LIKE ITEMS: 8

ONE PER OISCOMNELY

& FUNCTION:

L 2 1 ] ol ol ol vl v e o L B e okl

o EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:

MANUAL SHUTOFF VALVE, LES 02 GREATHING STATIONS

PROVIOES FOR CN-QFF CONTROL OF OXYREN SURPLY I3 TRE CREW COMPARTMENTS
FLIGHT GECK AND MID GECK T8 EACH ONE OF THE EIEaT LAUNCH/ESCAPE SUITS

{LES) QUICK DISCONNECTS.

NA=1 = 347



PAGE: B PRINT DATE: 00722720
SHUTTLE CRITICAL ITEMS LIST - ORBITER  NUMBER: 06-1C3-1501-02

. REVISICON# 2 Gl/l0/99

LURSYSTEM: ARS - 2KFP(5
ERU $VALVE, D2 LEELY CRITICALLITY OF THIS
ITEM MAME: HA_45, 22 SUFPLY FATLJRE MODE: =2

--------------------------------------------------------------------------

FAILURE MODE:
THABILITY 7O CLISZ: TNTERNAL LEAKAGE

MISSION PHASE:

PL ZRELAUNCA
Lo LEFT-0FF
0 ON-ORBLT
09 DE-QREIT
L3 LAMDIMG SAFING

VEHICLE /PAYLDAD/XIT EFFECTIVITY: 102  CILLMBIA
103 DraliyeRy
104 ATLANTIS
i0s  ENDEAYCUR

L]

Pk b4

CAUSE:

MECHANICAL SmOCK, JIZRATISN, CORROSIIN, CSHTAMINATION, EH?EZEAL
FINDING/oAMAING, MATERIAL JEFECT, SEal weTIATal ZRGRACATICN

CRITICALITY i/1 DURING INTACT ABORT OMLY? HC

———————————————————————————————————————————————————————————————————————————

REDUNDANCY SCREEM A) Fa53

BY FAIL
£ PASS
:?SSIFAIL RATIONALE:
B}

SCREEN B FAILS BECAUSE INTERNAL LEAKAGE OF THE VALVE CANNOT SE DETZCTED
DOWNSTREAM; THERE [S WO PRESSURE SENSOR BETWEIN THE WALWE AND THE Q0.
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(A} SUBSYSTEM:
UNABLE 70 3SHUT OFF 3XYGEN 3UPPLY TQ QUICK D{SCAOMHELT,

06-1C - 252
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(B} INTERFACING SUBSYSTEM{S):
WG EFFECT: JUICK JIECIAMECT PROVICES BACKIA LT OJALVE.

(C) MISSION:
SAME AS 8.

{D) CREW, VEHICLE, AND fLEMENT(S3):
3AME AS 8,

(E) FUNCTIOMAL CRITTCALITY EFFECTS:

SUBSEQUENT FAILURE OF EXTERMAL LEAKAGE [N OCWMSTREAM LINES, FiTTINGS OR
{0 RESULTS IN INADEQUATE Q2 SUPPLy TO LES 3TATIONS, THE LDAZ dF LES
SUPPORT CAPAAILITY MAY RESULT IN LCSS OF CREW [F LEAK RATE PROHIBITS LE3
SYSTEM PRESSURIZATION AND LES ARE REJUIRED. NOTE - [N AN 3,7 P31 HOLE
IN CABIN CONTINGENCY MODE, M EXTERNAL LEAK ALLUAING ~L0W [NTO THE CadIM
MAY NOT BE CATASTRQPHIC SINCZ THERE [S A PCSSIZ[LLITY QF 3AFILY BREATHING
THE CABIM AR, INTQ WHICH THE 22 5 LcAKING, Y RA[SiNG L&l YI5GR5. THE
THE WORST CASE FATLURE WOULD BE TN THE CASE JF A CONTAMINATED CABIN
ATMOSPHERE, WHEN LEAKAGE PREVENTS AOEJUATE FLGW T3 LES STATLCNI AND
CABIN AIR MAY NOT BE SAFZ FOR IREATHIMG.
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{A) DESIGN:
JALVE 30CY IS “EQE SF 3S0A1-7g aLUMINUM ANORIZED FOR Z2FA05I0M
AESISTANCE. =ITTINGS ARE MAOE COF Z7-3 PH ZONBLVIGN & TREIZ, WHIlh 15
PRECTPITATION HARDENED CORROSIGHN RESISTANT STEEL AND fA3 A HIGH
STREMGTH TQ WEIGAT RATIO, THE WALVE SCAT [5 MOLDED JF VISPEL SP-1,
WHICH EXHIBITS HIGH MECHANICAL STREMGTH, LOW WEAR RATE, ANG SEALING
COMPLIANCE WITHQUT PEAMANENT OISTORTION. STATIC SEALS ARE MADE OF
SILASTIC 675 SILICONE RUBBER. POPPET IS PRESSURE COMPENSATED THROUGH
THE USE OF JYMAMIC SEALS AT EACH EMO, WHICH SLIDE ON THE WALVE STEM.
WALWE STEM IS5 HIGHLY POLISHED FOR CASE OF JPERATION (REDUCID FRICTLON
SROTECTS SEALS). OYNAMIC SEALS ARE ALSO STLASTIC 676 ANQ ARE
LUBRICATE] WITH BRAYCO LUBE. SILASTIC &75 SILICOME RUBBEX HAS GOOD
RESISTANCE 7O ENVIRONMENTAL EXPOSLRE, FLEXING AND FATIGUE, 17 ALSO HAS
LOW FLAMMABRILITY ANQ QUTGASSING, THE QZOQNE RESTISTANCE OF SILICONE
RUBBER [5 EXCELLENT. BRAYCD LUBE IS COMPATIBLE WLITH LOW AMD HIGH
PRESIURE GQ2. INLET/QUTLET PORTS ARE FILTER PROTECTED TQ 25 MICRONS,
CONSTANT SEAT FORCES OUE-TOQ BELLEVILLE CLOSING SPRING ELIMINATE EXCESS
SEAL ANO SEAT WEAR, OPERATING FORCE IS 4.5 POUNDS MAXIMUM AND (S
INOEPENDENT OF PRESSURE LOADS.

(By TEST:

ACLEPTANCE TEST PER ATP 2930-1. PROOF PRESSURE TESTED AT 1475 PSIG.
INTERMAL LEAK TEST REQUIREMENT 5.0 SCCM MAX LEAKAGE AT 1250 PSIG.
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CERTIFICATION TEST - CERTIFIED @y SIMILARITY T0 IDENTICAL wALVES 12
TSILATION YALVE ANO NITROGEM TROSSIVER VALVE] CH C2s42 CONTICL PONEL
AND T SIMILAR TYPE YALYES USED oM ARCLLG ROCGRAM. LIFZ C¥OLEZ TI3T14G
- THE YALYES WERE SUBSTCTZI 70 LE0 CFEN/CLOSE CYCLES 27T 3 ZRESSLPE CF
300 PSIG, AND TESTED ZOR £4TIANAL LEZARKAGE PRE =MD PDST LIFE TYiLE
TESTING. COMPONENT SURST PRISSURE TESTED aT 290 PSIG FGR & MINIMuM JF
§ MINHTES (2 TIMES MAXIMUM JPSRATING PRESSURE). 02 [SJLATION JALYE MO
N2 CROSSOVER VALVE WERE SURJECTED TO THE SILLOWING A5 P3RT OF THE NZ/02
CONTROL SAMEL: RANDOM wIBRATION SPECTRUM - 20 7O 130 HZI INCREASING 27
6 D8/DCTAVE TO 0.03 G*2/HZ 3T 150 HZ. CONSTANT AT 0.03 G**2/H FROM.
150 TO 1C00 HZ, DECREASING AT & 0B/0CTAVE FROM 100G TO Z00Q HI FGR 43
MINUTES PER AXIS FDR THREE ORTHGGOMAL AXES. JESIGN 3HOCK - 20 G
TERMINAL SAWTDOTH PULSE OF 11 MS QURATION [N EACH DIRECTION QF THREE
ORTHOGOMAL AXES. ATP TQ VERIFY LEAKAGE PERFORMED AFTER SHOCK NG

VIBRATION TESTING, NOT TO EXCE20 0.2 SCCM AT PRESSURE OF 110 PSIG,

OMRSD ~ LES MANUAL VALYES CHEZXOUT VERIFIES OPERATION QOF WALVE PRIOR 70
FIRST REFLIGHT OF EACH QRBITER AND EVERY FIVE FLIGHTS. IMTERMAL LEAK
{HECX PERFORMED AT 90 - 150 PSIG, [ SCCM MAX LEAKAGE PRICR 7O FIRST
REFLIGHT AHD AS A CONTINGENCY FOR _RU REPLACEMENT.

{C) INSPECTION:

RECEIY MG INSPECTION

AW MATERIAL VERIFIED 9Y INSPECTION FOR MATERIAL AND PRCCESS
CERTIFICATICN, :

CANTAMIMATION CONTROL
CLEANLINESS LEVEL 2004 PER MAQLLO0-301 ANO 100 ML RINSE TESTS WwERIFIED

BY INZPECTICM,

ASSEMBLY /INSTALLATION

TORQUES WERIFIED BY INSPECTION. SPRING FORCES VERIFIEQ BY IMSPECTION,
0 [MENSTONAL CHECKS PERFORMED BY INSPECTION. MIPS FOR CONMCENTRICITY ANMOD
PERPENDICULARITY, 10% VISUAL [NSPECTION ON SEAL RING VERIFIED BY
INSPECTION.

CRITICAL PROCESSES

INLET FILTER WELD VERIFIED 8Y INSPECTION. PARTS PASSIVATION AND
ANODIZING VERIFIED BY IMSPECTION. HEAT TREATMENT VER(FIED 3¥
INSPECTION. SOLOER CONMECTIONS VERIFIED 3Y [NSPECTION TQ BE PER
NHBS200.4{3A). POTTING YISUALLY VERIFIEQ 8Y INSPECTION. APPLICATION
OF LUBRICANT ON SEAL RING VERIFIED BY TECHANICIAN.

NONDESTRUCTIVE EVALUATION
LEAK TEST IS VERIFIED BY INSFECTICM.

-

TESTING
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ATF VERIFIED BY INSPECTICN. 3UBBLE POTINT AND DELTA P TEST OF (NLET
FILTER VERIFIED 8Y INSPECTIGN.

HANDL ING /PACKAG ING B
HANQLING, PACKAGING, STORAGE ND SHIPPING PROCEDURES ARE ¥ERTFIED.

{0) FAILURE HISTORY:

NG FATLURE HISTORY 2PPLICABLE T0 iMABILITY TO CLOSE/INTERNAL LLAKAGE
FAILURE MQGE. THE MANUAL SWUTOFr 7ALYE RAS SUCCESSFULLY 3EEN U3SED
THROLGH THE SHUTTLE PROGRAM FCR THIS FAILURE MQDE.

{E) OPERATIONAL USE:

1, CREW ACTION
WCNE OM FIRST FAILURE. HIGH PPQ2 ANQ LEAK [SQUATION
TRQUBLESHQUTING AFTER SECOND FATLURE.

2. TRAINING
STAMDARD ECLSS TRALIMING COYERS THE HIGH PPUZ EFFECT OF THIS
FAT{URE. STANDARD [NGRESS/EGRESS TRAINING COVERS JSAGE OQF LES

3. OPERATIONAL COMSIDERATTON

A. RECUEIRES A SECCHD FATLURE T0 HaVE =0YERSE EFFECTS ONM CABLM
ATMOSPHERE.

B. IF 02 LEAX OCCTURS wel COULD 3E -QOKsD UP a0 TAE B3 USED A5 A
SHUTOFF VALVE.
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RELIABILITY EMGINEERING: O. R. RISING
DESIGN ENGINEERING v K, KELLY bl

QUALITY ENGINEERING  : M. SAVALA " ¢
NASA RELIABILITY . . L
MASA SUBSYSTEM MANAGER : -
NASA QUALITY ASSURANCE :
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