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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.
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SUBSYSTEM: ARS - --.CS
L3 swiluE, 22 EUPPL CRITICALITY OF THIS
ITEM NAME: aLVE, uE SUPPLY FAILLRE MODE:ls!
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FAILURE MODE:
EXTERNAL LEAKAGE (GRASS)

MISSION PHASE:

PL PRELAUNCH

Lg LIFT-O0FF

G0 ON-QRBTT

oo DE-ORBIT

L3 LAMDING SAFING

VERICLE/PAYLOAQ/XIT EFFECTIVITY: (02 COLLMBIA
103 OISCOVERY
104 ATLANTIS
105  ENOEAVCUR

CAUSE:=
MECHAMECAL SHOCK, BRATICN, ZONTAMINATION, CCRRCSION, SEAL MATEIIAL
CECRADATICN, MAT‘?*AL nEFE:T

CRITICALITY 1/1 CURING INTACT ABORT ONLY? 4O

A A N kg g P Y S R N W A MR R W NN AR M A g L L L [T S L N P

REDUNDANCY SCREENM A) N/&
g) N/a
C) ¥R

:?SEEFAIL RATTDNALE:

B}
C)
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- FAILURE EFFECTS -
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(A) SUBSYSTEM:
UNCONTROLLED 02 FLOW [NTO CABIN.

(B} INTERFACING SURSYSTEM(S):

POSSIBLE HIGH PPO2 UNTIL CORRECTING ACTION ((sA) TAKES EFFECT.
POSSIALE FLAMMABILITY LIMIT YIOLATION.
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{C) MISSION:
AJCAT CESISICN,  LTEFAIRLICK J2 SUPPRCRT HAS BEZ
3

N OLJET TR LEAKAGE I:
SIGNIFTCANT. CABIN C2Z2 MAga-d7 CARABILITY 15 37

ML

Il AYAILABLE,

(D) CREW, VEMICLE, AND ELEMENT(%]:

GROSS EYTIRMAL LEARKAGE RESULTS IN TNADEQUATE 02 SUPPLY TO LES STATIONI.
THE LOSS 3F LES SUPPORT CAPABTLITY MAY RESULT !N LOSS OF ZREW IF Lfak
RATE PRCHIBITS LES SYSTEM PRESIURLZATION AND LES ARE ECULRED. NITE -
IN AN 8.0 P3IA HOLE N CABIN CONTINGERCY MODE, AN —XTERNAL LESK
ALLOWING FLOW NTO “HE CABIN MAY MOT 8& CATASTRCPHIC SINCE THERE 15 4
POSSIBILITY CF SAFELY BREATHING THE CABIN AIR. INTO WHICH TAE 22 (5
LCAKING, 3Y RAISING LES VISORS. THE WORST CASC FAILURC WOULD BC Id THE
CASc OF A CONTAMINATED CABIN ATMOSPHERE, WHEN LEAKAGE PREVEMTS AQCQUATE
FLOW TQ LES STATICHS AND CABIN AIR MaY NOT BE SAFE FOR 3REATHING.

{E) FUNCTIONAL CRITICALITY EFFECTS:

O R Y R

——————— ———————

(A} OESTEN:

dalE ACOY I MAQE OF ACEL-TE ALLMINMUM MCDTIEC =CR CIRAINS[OM
RESISTANLI. FITTINGS &RE MAJE ZF 7.4 2H TOMCITION & CRES, JRICH I3
PRECIPITATICN -ASLENED CCRRDSION ¥FESISTINT S7EIL anb =4S & 4isd

TRENGTH 70O welGdy 3ATIO, STATIC SEALS <RE WAOE SF S(LAsTIC &79
SILICONE FLBBER. ~CPPET 5 A3E35URE TIMPENSATTD ~SRIUGH THE oSC I7
C¥MAM.C 3CALS AT ZaCH EMD, WHICH SLISE oN TrE JALVE STEM.  JaivE STEM
[3 HIGHLY PALISHED FOR FASE OF SPERATIAN (REOUCED FRIZTION PROTEZCTS
SEALS). OYNAMIC SEALS ARE aLS50 S[LASTIC 679 SILICONE AND ARE
LUBRICATED WITH BRAYCO LUBE. STLASTIC £75 SILICONE RUBBER HAS 5000
RESISTANCE TO EMVIRONMENTAL CXPQSURE, FLEXING AMD FATIGUE. TT AL3D HAS
LOW SLAMMABTLITY AND QUTGASSING. THE OZONE RESISTANCE OF SILICONE
AUBBER 15 EXCELLENT AMD NO RUBSER [5 SUPERICR TO [T. BRAYCO LUBE IS5
COMPATIBLE WITH LOW AND HIGH PRESSURE GO2, [INLET/ QUTLET PORTS ARE
FILTER PROTECTED T3 25 MICRONS. CONSTANT SEAT FORCES DUE TO BELLEVILLE
CLOSING SPRING ELIMIMATE EXCESS SEAL aM0 SEAT WEAR. OFERATING FORCE
[3 4.5 POUNOE MAXIMUM AND IS [MOEPEMODENT OF PRESSURE LQADS. TdE MOST
PROBABLE LEAK {TWO CUT Q-RIMGS WORST CASE) IS ESTIMATEC AT 100 SCCM
(0.175% LE/HR).

{B) TEST:

ACCEPTANCE TEST - ATP ON VALVE [NCLUDES PROOF TEST AT 380 PSIG FOR A
MINIMUM OF S MINUTES (1.55 TIMES MAXIMUM DPERATING PRESSURE), EXTERNAL
LEAKAGE NOT TO EXCEED 0.2 SCCH GNZ WITH AN INLET PRESSURE OF 110 PSIG
FOR A MINIMUM OF 15 MINUTES,

CERTIFICATION TEST - CERTIFIED 8Y SIMILARITY TO IDENTICAL VALWES (02

MNEa1™ _ "AE=
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[SOLATION VALVE AND NITRCGEN CROSSOVER VALVEY ON 92/MZ CONTRAOL PANEL
AND TQ SIMILAR TYPE GALVES JUSED ON &POLLO PROGRAM. LIFE SYCLE TESTING
- THE YALWVED wEiE SHEJ:C_EJ T3 155 $AENSCLOSE IYCLES AT 3 SREZSUAE CF
300 P3IG, ~NO TESTID FOR EXTIRNAL LEAKAGE PRE 2ND POST oiff O¥iLt
TESTING. COMPOMENT BURST PRESSURE TESTED AT 130 PSIG FIR A MINIMUM CF
5 MINUTES (2 TIMES MAXIMUM QPERATING PRESSLRE). 22 ISOLATION valVE =40
42 CROSSOVER WALVE WERE SUAJECTED T THE FOLLOWING AS PART QF THE N2/0Z
CONTRQL PaMEL, QANDCM ViBRATIQN SPEETRLH - 20 TQ 150 HI INCATASING 37
§ DB/OCTAVE TO 9,03 S*=2/HZ AT 150 HZ, LONSTANT a7 £.03 G**2/4L “RCM
158 TQ 1000 ®Z, DECREASING AT 6 ﬂBfﬂCTAUE FRCM 1000 7D 2000 HI FOR 43
MINUTES PER AXIS 7CR THREE JRTHOGOMAL AXES., JESIGN SHOCK - 20 G
TERMINAL SAWTOOTH PULSE 4F 1] MS DURATION IN EACH OIRECTION 2F THREC
QRTHOGOMAL AXES. ATP TO VERIFY LEAKAGE FERFORMED AFTER SHOCK AND
VIBRATION TESTINE, MOT TO £XCEED 0.2 3SCCM AT PRESSURE OF 110 P3IG.

[N-VEHICLE TESTING — AFTER INSTALLATION THE EMERGENCY BREATHING SYSTIM
[$ OVERPRESSURE TESTED AT 220.230 PSIG.

OMRS0 = 900, 100 PSI 07 ZMERGENCY SREATHING SYSTEM I & 2 LEAK CHECK IS
PERFORMED PRIOR TQ FIRST AEFLIGHT AND EYERY FIVE FLIGHTS AT 900-950 P3I;
70 SCCM MAXIMUM LSAKAGE, [NFLIGHT CHECKCUT CURING SACH MISSTQW VERIFIES
J0 GROSS EXTERNAL LEf{AGE. :

(C) INSPECTION:
RECEIY ING INSPECTION
RAW MATEAIAL VERLFIED 3y INSPECTICN AT SUFPLIER,

CONTAMINATION CONTROL
CLEANLINESS LEVEL 2004 PER MAQLLQ-301 aNO IDD ML RINSE TESTS VERLFIED
3Y INSPECTION,

ASSEMBLY /INSTALLATION

TORQUES YERIFIED BY INSPECTION, SPRING FORCES VERIFIED BY TNSPECTION.
OIMENSIONAL CHECKS PERFORMED BY [MSPECTION. MIPS FOR CCNCENTRICITY AND
PERPENDICULARITY, L[0X VISUAL INSPECTION ON SEAL RING VERIFIED BY
INSPECTION.

CRITICAL PROCESSES

INLET FILTER WELD WERIFIED By INSPECTION. PARTS PASIIVATION AND
ANODIZING VERIFEED BY INSPECTION. HEAT TREATMENT VERIFIED BY
[NSPECTTION, SOLDER CONNECTTIONS VERIFIED BY INSPECTION TQ GBE PER
HHB53Q0.4(3A). PATTING VISUALLY VERIFIED BY INSPECTION. APPLICATIOM
OF LUBRICANT ON SCAL RING VER{FITO @Y TECHNICIAN,

NONDESTRUCTIVE EVALUATION
LEAK TEST IS VERIFIED BY IMSPECTION.

TESTING
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ATP VERIFIEQ 8Y INSPECTION. BUBBLE POINT AND ODELTA P TEST OF [NLET
FILTER VERIFIED BY INSPECTICN.

HANCLING/PACKAGING :
AANDLING, PACKAGING, STORAGE AND SHIFPING PROCECURSS ARE VERTFIZD.

(D) FAILURE HISTORY:

CAR A7517-010, 8/5/77. EXTERMAL LEAKAGE FAILURE SCCURRED, A7 18900
PSIG, WHWILE RUNNING SUPPLIER ATR PROOF PRESSULRE TEST., THE ¥ALYE 3¢O7
BROKE AT THE WEAKEST POINT OF THE THREADS THAT AOLD N THE IND 2aP,
THE HOUSING AND END FITTINGS AAYE BEEN REDESIGNED WITH A FEMALE THRER]
IN THE HOUSING AND A& MALE THREAD ON THE FITTING., THIS ALLCWS FR MUCH
GREATER WALL THICKMESS AT ALL STRESSED AREAS, AND ALLOWS THE USE CF 3
SMALLER SEAL RING WHICH RECUCES THME LOAQ ON THE FITTIMGS.

(E) OPERATIONAL USE:

1. CREW ACTION
PERFORM LEAK ISOLATION AND RIGH 02 COMCENTRATION TROUBLE SHOOTING.

2. TRAINING
STANDARD ECLSS TRAINING COVERS THE GENERIC KIGH 02 CONCENTRATION

EFFECT JF THIS FAILURE.

3. 2PERATIONAL CONSIOERATION

A. PRECLUDES USE OF THE LES UNLESS LEAK IS SMALL ENOUGH 70 ZERMIT
SIMULTAMEQUS LE5 USE PLUS 22 LEAKAGE TO CABIN.

3. HIGH 03 COMCENTRATION WILL CCUR [F LE3K LANNOT 8E iSOLATED.

€. AEAL TIME DATA $YSTEM ALLIWS TOR GROUMD MOMITGRING.
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RELTABILITY ENGINEERING: 0. R. RISING
OESIGM NGIMEERING i Re KELLY
JUALITY ENGINEERING 1 M, SAVALA i
4ASA RELIABILITY :

NASA 3UBSYSTEM MANAGER :

NASA QUALITY ASSURANCE :
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