SHUTTLE CRITICAL ITEMS LTST - ORBITER

SUBSTISTEM :AFT - REACTION CONTROL FMEA NO 03-2A . -301010-1 REYV:12/03/87

ASSEMELY :FPRESSORIZATICN CRIY. IOND: -

P/H R MQIE2-0032~-0031/=0032 CRIT. HIOW: 1

F/N VENDCR:BLD~5%5040-1/=2 VEEICLE 102 103 104

QUANTITY V4 - EFTECTIVITY: X X X
1THNO BOTTLIES REQ'D PER FHASE(S) : PLYXILOX OO0 X DD XIS X
st MOOTLE

FREPRRED BY:

DES

REL

ar

ITEM:

TANE EELIUM STORAGE, IILAMENT WOUND (TX301,TX302, TR303, TR104)
FUNCTICON:

TQ STORE HELIUM AT A MAX WORKING PRESSOURE OF 4000 PST FOR PRESSURIZATION
OF TEE FWD RCS MODULE'S PROPELLANT SUPPLY SYSTEM. TANK CONSISTS OF
DOUBLE MELT TI LINER WITE DUPONT REVLAR 49 FIBER AND EPOXY RESLN BONDTNC
OVERWRAF. O0.D. I3 18.71 IN. VOLIME IS 3008 CC. TIN.

FAILURE MODE:
RUPTURE, EXTERNAL LEAK RUPTURE = LARGT CHACK WHICE PROPAGATES ARCUND Tays
IMMEDIATELY. LEARAGE - FRACTURE WEICH DOES RCT PROPAGATE TO RUBPTURE.
CALSE{S]: '
MAT'L DET, LINER DEF, FAOLTY FAB, EPCXY CURE INADEQ, TEST/EANTL DAM,
SHOCK, VIB, INADVER OVERPRESS (GND), STRESS CORROSION,

EFFECT(S) oN: |
(A)SUBSYSTEN (B) INTERFACES (C)MISSION (B)CREW/VERICLE

(A) Lass or FUONCTION /SUBSYSTEM

(E) LOSS OF INTERFACE FUNQTION - INABILITY ToO DEPLETE/UTILIZE PROF,
FOSSIELE DAMAGE TG POD STRUCTURE, TPS AND PROPELLANT LINES.

(C) POTENTIAL Losz OF MISSIOM-EARLY MISSION TERMINATION DECISICON
DEPENDENT ON EXTENT CF DAMAGE.

DISPOSITION & RATIOMALE:
(AYOESIGH (B)TEST (C)INSPECTION {U}FAILURE HISTORY {E)OFERATIONAL USE

(A) DEsIGN

FILAMENT WOUND TANKS ARE DESIGNED TO LEAK BEFORE RUPIURE WHICH LIMITS
FAILURE PROPAGATION DUE TC SHRAPNEL. FEVLAR 49 FIRER HAS A TTNSILY
STRENGTE OF 500 KSI ALLOWING LIGHT WEIGHT WITH GREAT STRENGTH., INCREASED
STRAIN CAPABILITY IS BROVIDED BY THE COMPRESSIVE LOAD ON A UNPRESSURTZYD
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VINT DOORS ARE OFEN ON OREIT AND WILL RELIEVE ANY PRESSURE BUTLDUF DUT T-
LEAXAGE. THEE F.8. (BURST) IS5 1.5 X WORKING FRESS.

(8) TEST )
TWO ONITS WERE USED IN THE QUALIFICATION TEST BROGRAM ANG INCLUDED
ATP, PRESSURE CYCLES (1000 CYCLES WEICH IS 4X ANTICIPATED OPERATING
LIFE), LEAEKAGE, PRESSURE BOLD (CREEP), DYNAMNIC LOADING AT MAX GPERATING
FRESSURE, BADIOGRAPHTC INSPECTICON, BURST/RUDTURE ‘VRESSURE.

THZ ACCEPFTANCE TESTING INCLUDED IXANINATION OF PRIDUCT, LEATAGE/PROCT
PRESSURE AND RADIOGRAPEIC INSPECTICN.

CMRED FERFORME TNT POLLOWING: A PRESSURE DECAY TEST ON TEE EZCH DRESSURT
EZLIUM SYSTEM FOR EACH FLIGHY. A FIRST FLIGET ZXTERNKAL LEAK CHECK AND ON
A CONTINGENCY BASIS. HELIUM SYSTEM SERVICING TO FLIGHT LOAD FOR EACH
FLIGET. GSUBSYSTEM INSPECTION THE FIPTH FLIGHT AND EVERY FIVE FLIGHTS
THEREAFTER AND ON A CONTINGZNCY BASIS. FEFLIUM SYSTEM ACTIVATION FOR
EVERY FLIGET. EELIUM QUALITY IS5 VERIFIED MR SE-5-0073. A EELIDM SAMBLS
EVERY THIRD MISSION. .

() INSPECTION

RECEIVING INSPECTICN ,
MATERTAL CERTIFICATION IS VERTFIED BY INSPECTTON. ] .

CONTAMINATION CONTROL
CLEANTINESS TO LEVEL 100 IS VERIFIED BY INSPECTION.

ASSEMBLY,/TNSTALLATION :
MICRO=-EXAMTNATION AND CHEM-ETOH THNSEECTION FOR ALFHA SEGREGATION IS
VERIFIXD EY INSPECTION. FRESITRIZATION CYCIE EISTORY LOG AND SCHEDULE IS
VERIFIED BY INSPECTION. YESTING OF FCRGINGS AND WELD SCEEDULES OF
VESSELS IS VERIFIED EY INSPECTION. DRYNESS IS VERTFTED EY INSPECTION.
PARTS FROTECTION, MANUFACTURING PROCESETS, FINISEES, ASSEMBLY ANT
INSTALLATION PER SHOP TRAVELER IS VERIFIED BY INSFECTION.

HOMDESTRUCTIVE EVALLUATION

SPECTAL NDE PENETRANT AND Y~RAY INSPECTION OF LINER IS VERIFTIED. X-Ray
INSPECTION CF VESSEL IS VERIFIED. NDE {(PENETRANT LXVEL 7) BY SONIC IS
FERTORMED BEFORE AND AFTER VESSEL WELDING.

CRITYCAL PROCESSES
WELD

NELDING, FEVLAR WRAPPING AND EPCXY CURE FROCEZSSES ARE VERIFIED BY
INSTECTION. :

TESTING

ATF IS WITNESSED AND VERIFIED BY INSFECTION. DPRESSORT CYCLE HISTORY LOc

AND SCHEDULE IS VERIFIED BY INSPECTION. MECHANTCAL PEOPERTTES AND

CHEMICAL ANALYSIS FOR 02, N2 AND HZ CONTENT OF HEMTSFHERES AFTER FINAL

HEAT TREATMENT I3 VERIFIED BY INSPECTION. .

HANDLING /PACKAGING
PACKAGING IS VERIFIED BY INSFECTION.

03-23 - 2



SHUTTLE CRITIZCAL ITEMS LIST = ORBITER

SUBSYSTEM !AFT = REACTION CONTROL IFMEA NQ J3-2a =-20101Q8=-1 REVL2/02,/87

(D} FAILURE HISTQRY '
HC RCS FAILURES OF THIS TYPE.

CAR'S ASE282, AF902 {QMS), ACO968 (ARPCS) AND ABSI27 {MFS):

TWO OMsS TAH'ES OF TEIS TYFE FAILED DURING THE PROOF SIIING OPERATICNS
CONDOCTED EARLY IN THE PROGRAM, ONE ARPCS TANK FAITLED IN A SIMILAR
MANNER. TWC MPs TANRS WERE FoOND CRACKID DURING POST PROCF PRESSURE
¥-3AY. THE PROOF PRESSURE SIZING AND SUBRSEQUZENT Z=RAY OFERATION Is CSEC
. AS A SUCCESSFUL TOOL T RETECT TANKS WITHE DEFECTS THEAT COULD PROPAGAT:
T LEARAGE WITHIN 1000 CYoLE USEFUL LIFE.

CAR'S AS653 AND A7H06: (QUAL)

TWC ARPCS &N TANES LEARED DURDNG AND AFTER VIERATION. DIWISTISATLION
SEOWRED TEAT FIXTURE LOADING CIMNDITIONS DURING VIERATION TESTING CACSZED
EXTROMPLY SETERE S$TRESS TO THEE TANK MOTHTING STRUTS. EXAMINATION OF THZ
FAILED TANES SUPSCRTED TEIS CONCIDSION. CERTIFICATION Wal ACHTEVED WiTE
mmmmmsmmmmm FILAMENT
OVERWRAPFED VESSELS.

(E) GPERATIOMAL USE .
. CRSSSFEED FOR ET SEFARATICN AND DEQRBIT. IF LEAR RATE JUFPORTS, LTMF
PROPELIANT IN LEAKING SYSTEM TO MAXIMIZZ CAPARILITY.  REDLINE ACCITICHAL
FROPELLANT IN 20D FOD FCR ENTRY RCS REQUIREMENTS. DEOREBIT NI PLS.

y
S
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