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SHUTTLE CRITICAL [TEMS LIST - ORBITER

SUBSYSTEM MAME: AR5 - ARPCS

PRINT DATE: 01/09/9Q
MUMBER: O6-1CI-0108-X
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REVIZION ' 2 01/05/90
PART NAME PART NUMBER
VENDOR MAME VENDOR NUMBER

N2/7AUYX Q2 SUFRPLY FANREL
CARLETON TECHNOLOGIES

VALYE, LATCHING

ML 250-0602-2020
2721-1001

- 2568-0001-3
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EXTENDED OESCRIPTION DF PART UNDER ANALYSIS:
AUXILIARY OXYGEN [SDLATION VALVE (ITEM 1,18}

REFERENCE GESIGKATORS:
QUANTITY OF LIKE LTEMS: 1

FUNCTION: :

AROVIQES VALVE CONTROL FOR TANK ISOLATION CR OXYGEN FLOW WHEN THE 0¥ 02
:EHE 55 INSTALLED. WHEN THE TANK IS5 NOT [NSTALLED THE “ALYE SEMAINS.
CLISED.

*HE LISTED FAILURE EFFECTS ARE FOR THE CASZ WHEN THE AUX 02 TANK 15 NOT
{NSTALLED. THE FAILURE SFFECTS FOR THE CASE OF THE TANK BEING TNSTALLER
#ILL BE ADORESSED [M THE MISSICN XIT “MEA QN A MISSION 8Y MISSION 3451S.
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SHUTTLE CRITICAL ITEMS LIST - DRBITER  NUMBER: 06-1C1-0105-03

" REVISION# 2 0L,/08/90
SUBSYSTEMy ARS - ARPCS
LA sH2730% 22 SUPPLY 2AaNEL CRAITICALITY OF THIS
[TEM NAME: JALYVE, LATOMING FAILURE MODE::=2

o wwwww - i e - L Nk

FAILLRE MODE:
EXTERNAL LEAKAGE .

MISSION PHASE:

PL PRELAUNCH

[Re LIFT-QFF

0Q CH-ORBIT

0Q GE-IRBIT

LS LANDING SAFTHG

VERICLE/PAYLOAD/KIT EFFECTIVITY: 102  COLUMBTS
103 DISCCVERY
104  ATLANTIS
108  ENOEAVOLR

e %k ad

CAUSE:
MECHANTCAL SHGEK, VIBRATION, CORROSIGN

CRITICALITY 1/1 DURING INTACT ABORT QHLYZ ¥

- - LD T T T R e —

REDUNDANCY SCREEN A} PASS
B) N/
C} Bass

P?SSIFEIL RATIONALE:
A

B)

THIS YALYE [5 PART OF A STANOBY SYSTEM WHICH IS DESIGNED TO ALLOW THE
tNSTALLATION OF AN AUXILIARY 02 TANK, '

C}

- - - - ———

- FAILURE EFFECTS -

(A} SUBSYSTEM:
NG EFFZCT.
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.~ SHUTTLE CRITECAL ITEMS LIST - ORBITER  NUMBER: 06-1C1-0105-02

B (B) INTERFACING SUBSYSTEM(S):
N0 ESFECT.

A {C) MISSTON:
MO EFFECT

m (D) CREW, VEHICLE, AND ELEMENT(S):
NO EFFELCT.

m (E} FUNCTIONAL CRITICALITY EFFECTS:
GROSS INTERNAL LEAKAGE OF THE 1,99 EMERGENCY OXYGEN SELECTOR VALVE

COMBINED WITH THIS FAILURE MAY RESULT IN LOSS OF LES OXYGEN; POSSIBLE
LOSS OF CREW/VEHICLE.

_ DISPOSITION RATIONALE -

W o A . e
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m {A) DESIEN:

THE VALVE [S AN INTERMITTENT DUTY, 28 YOLT DC MOTOR OPERATED, LATCHING
VALVE WHICH COMPRISES 3 VALYE PLUNGER, LATCHING MECHANIEM, MOTOR
ASSEMBLY AND JALVE POSITION TMDICATION. /ALVE HOUSING MATERIAL 1%
SCEL-TEEL ALUMIMUM ALLIY, WHICH IS <NOBTZED FOR CORROSION RESISTANCE.
ALYE BODY ZANQ FITTINGS 3RE o4 13-3 POROITION A CHES, WHICH LS

. PRECIPITATICN HARDENED CCRRCSION RESISTANT STIEL AND HAS X HIGH
STRENGTH TD WEIGHT RATIO. 3 NICKEL BELLOWS 1S UTILIZED AS A OYRAMIC
SEAL WHICH CONSIDERABLY REDUCES FRICTION, STICKING AND WEAR, BAL-SEALS
ACT AS BACKUP ™0 BELLOWS LEAKAGE. STATIC SEALS ARE SILASTIC &75
SILICONE AUBBER. AHICH “AS &000 RESISTANCE T ENVIRONMENTAL ZXPOSURE,
FLEXING AND FATEIGUE. IT 3080 HAS L3W FLAMMARILITY AND OUTGASSING. “HE
JIOHE RESISTANCE OF SILICONE RUBBER 1S EXCELLENT. PLUNGER MOVEMENT S
INITIATED 8Y A SCREW-ORIVEN ACTUATOR WHICH IS DRIVEN 8Y THE GEAR MOTQR
QUTFUT SHAFT, SBELLEYILLE SPRING LATCHING PROVIDES POSITIVE DETEMTING,
THE VALVE STEM IS HIGHLY POLISHED FOR EASE QF DPERATION (REDUCED
FAICTION PROTECTS SEALS). THE VALVE STEM HAS REDUNDANT SEALS WHICH

GIVE ADDED PROTECTION AGAINST EXTERNAL LEAKAGE. VALYE INLET/QUTLET
PORTS ARE FILTER PROTECTED TO 25 MICRONS.

» {B) TEST:
ACCEPTANCE TEST - PER ATP 2665-37. AROOF PREIIURE TEST AT 4975 +/- 25
PSIE, EXTEANAL LEAKAGE TEST AT 3325 /- 25 P3[G FOR ™IS MINUTES MINIMUM,
0.4 5CCM MAX CEAKAGE. [NTEANAL LEAKAGE Te3TS (FORWARD AND REVERSE} AT
78 +/- S PSIS AND 332% +/. 25 FSIG, 2.5 SCCM MAY LEAKAGE.

QUALIFICATION TESTING - PER QTP 2721-1. RANODM VIBRATION SPECTRUM 20

TG 80 HI INCREASING AT 6 OB/OCTAVE TO 0.03 G*F*2/MI, CONSTANT AT 0,03
G*+2/HI FROM BO TO 300 #Z, DECREASING AT § OB/OCTAVE FORM 300 TO 2000
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PABE: 8 | PRINT DATE: 01/09/%0
[ SHUTTLE CRITICAL TTEMS LIST - ORBITER  NUMBER: 06-1C1-0105-03 .

HZ FOR 13 MINUTES 1IN EACW OF THREE ORTHOGONAL AXES. SINUSOIDAL
VIBRATION SWEEF - FROM § TQ 35 HZ AT ONE QCTAVE PER MINUTE SWEEP RATE.
LIFS CYCLE TE3T - PRESSURIZED SETWEEN 1330 AMD 2300 PSIG: MINIMUM 53
CYCLES. DESIGN SHOCK - 20 ¢ TERMINAL SAWTOOTH PYLSE OF 1L MS$ DURATICN
IN EACH QIRECTION OF THREE QRTHOGONAL AXES. ATP TO VERIFY NO LIAKAGE
IS PERFORMED AFTER SHOCK AND VISRATIGN TES "ING.

IN-VEHICLE TESTING - LINES ARE QVERPRESSURE TESTED WITH COMPQNENTS
INSTALLED AT 4125-432% pSI@, JOINTS ARE LZ3K TESTED AT 2900-3000 P31,
1 X 10 EXP -7 5CCS GHE MAX LEAKAGE.

OMRSD - V61A$Q.031 - 330G PST 02 SYSTEM MANIFOLD LEAK TEST WAS
PERFORMED PRIOR TO THE FIRST REFLIGHT OF EACH VEHICLE AND WOULD BE
PERFORMED UPQON LRU REPLACEMENT QR 02 TANK INSTALLATION.

m (C) INSPECTION: :
RECEIVING INSPECTION .
RAW MATERIAL CSRTIFICATIONS VERIFIED &Y INSPECTION.

CONTAMINATION CONTROL
CLEANLINESS TO LEVEL 300 OF MAD110-201 VERIFIFIED 8Y INSPECTION.

ASSEMBLY /INSTALLATION e
DIMENSIOHAL CHECKS PERFORMED 8Y INSPECTIAN. MIPS FOR CONCENTRICITY : .
AND PERPENDICULARITY. DIAMETER AND THEREADS ON LOWER ELLCWS YEITFIZD '

BY [NSPECTION. VISUAL, OIMEMSIONAL, 3ELLONS RATES AND CHECK FOR
BELLOWS DAMAGE PERFORMED 8Y INSPECTION. 10X INSPECTION ON SEAL RING i3
VERIFIED. NICKEL FINTISH ON RELLOWS IS VERIFIED BY INSPECTION.

CRITICAL PROCEZSSES

PASSIVATED PARTS AMD ANGODIZING VERIFIZD BY INSPECTION. HEAT TREATMENT
VERIFIED BY INSPECTION. SOLDER COMNECTIONS VERIFIED Y INSPECTION IN
ACLURDANCE WITH NHES300.4(3A). APPLICATION OF LUBRICANT ON SEAL RING
VERIFTED BY INSPECTION. TIS WELD $CHMEOULE VERLFIED 8Y INSPECTION.

NONHESTRUCTIVE ANALYSIS

RADLOGRAPHIC AND PENETRANT INSPECTION OF WELD VERIFIED BY INSPECTION,
LEAX TEST IS VERIFIED BY [NSPECTION,

TESTING '
ATP VERIFIED BY INSPECTION.

HANDL ING/PACKAGI NG
HANDLING, PACKAGING, STORAGE AND SHIPPING PROCEDURES ARE VERIFIED. .

m (D} FAILURE MISTORY:
ONE RELATED FAILURE HAS QCCURRED:
AC3739-010, 8/20/82. OURING TEMPERATURE CYCLE TESTING OF AN NZ/AUX 02
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SUPSLY FAMEL AT THE SUFPLIER TO QETEIMINE THE CAUSE <F ANOQTHER FaILURE,
THE FOPFPETS GF TWQ 42 LATCHING VAL?ES FAILE? =7 CLOSE UPOH CoMMAND
DURING A LOW TIMPESATURE EXCURSICH {-23 7). LADST WAS WATCA N THE
FELLOW/POPPET ASSEMBLIZS. LJERE"'J: ACTION = ASSEMELY IHSTRUCTIZN €Al
nﬂEHDEE TO O INCLUDE 3 YACUUM BAKE AT 20 F rFOR OHE HQUR FRIOR TO

INSTALLING TEFLON SICONDARY SEALS AHD TEST NG 2T =33 F. SPECIAL
WARNING [ASTRUCTIONS WERE {SSUED TO CLEAHING PERSONNEL TO £XCLUDE HA*E?
FRCM TEE BELLOWS ASSEMALY CLEANING PROCEIJURE.

a [E) OPFRATIOMAL USE:
NONME .

- APPROVALS -

L

RELIABILITY ENGINEZRING: D. R. RISING N
DESIGN ENGINEZRING + N, PRICE { .
QUALITY ENGINEZRING M, SAVALA 3y 3
NASA RELIABILITY :
NASA SUBSYSTEM MANAGER :
NASA QUALITY ASSURAMCE :
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