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EUESTYSTEM :ORBITAL MANEOVER TMER NO 03-3 =1003 =2 REV: 3/3c/88
ASZEMELY PRESSURIZATTION SYRSYSTEM CRIT. TiwC: :
?/N RI tMC284=-0421-0015, -0D16 CRIT. HDW: -
F/N VEINDOR: VEHICLE 1g2 103 104
TANTITY 4 EFFECTIVITY: X X by
:TWO PER POD PHESE(S) ! FL X 10 X 00 X DO X LS
REDUNDANCY SCREEN! A~ B- c-

PREFARED BY: AFPROVED BY:

DES D W CARLSON DES
RZL € M AKERS EIL
= W J SMITH =

ITEM: .
" VALVE, RELIEF, PRESEURE, BURST BISC & POFPET,

FUNCTION:

FEOVIDES PRESSURE RELIEF IN EVENT REGULATOR FAILS OFEN OR PROFETLANT
PREZSURE RISES DUE TO THERMAL INCREASE. THE 5.5. BURST DISC RELICF
FAESSURE IS 303 TO 313 PSI. THE BURST hISC PROTECTS TET EELIEF Valve
FROM PROPELLAENT EXPOSURE. THE BURST DISC ACTUATION IS CONTROLLED BY
INLET PRESSURE ACTING ON A BELLEVILLE SPRING MECHANISM. THE MAIN POFFIT
CRACKING FPRESSURE IS5 286 PSI AND THE MINIMUM RESEAT DRESSURE IS 280 BEC.
AMBIENT PRESSURE SENSING (EXTERNAL) IS FROVIDED.

FAILDRE MODE: .
EXTERNAL LEAK {PROPELLANT OR PRESSURANT) LEAK THROUGH BELLEVILLE
ASSEMBLY BELLOWS AND ORIFICE. LIAKAGE THROUGH BELLEVILLE ASEEMBLY
EELLOWS 15 SINGLE POINT FAILURE AT THE BELLOWS TC HOUSING WELD.

CRUSE(S):
WELD POROSITY, BILILOWS FRACTURE OR CORROSION AND PIN HOLE LEAKMAGE.

EFFECT(S) OM:
(A) SUBSYSTEM (B)INTERFACES (C)MISSION (D)CREW/VEETCLE
(A} LOSS OF PRESSURANT AND/OR FROPELLENT. FLOW AREA FROM THE END CAP
BACK OF THE BELLOWS/ BURST DISC AREA IS GREATER THAN THAT OF AN ODEN

REIGULATOR OR RELIEF VALVE. (40 ORIFICES X .09& DIA. AND &4 ORIFICE:S X
»062 DIA. ARE DRILLED THROUGH THE END CRF. )
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(B) POSSIBLE INABILITY TO UTILIZE PRODLLLANT FOR DEOR3IT OR PCOSSTETT
ENTRI/LANDING HAZARD DUE TO EXCESS PROPELLANT WEIGHT AND/QR DAMAGE =0 po-
ETRUCTURE.

(C} POSSIBLE EARLY MISSION TERMTNATION.

(D) POSSIELT LOSS OF CREW AND VEHICLE. INADEQUATE PROPELLANT TO DECRET~
OR FOSSIBLE LANDING HAZARD DUE TO EXCESS FROPELLANT WEIGHT ANL/OR FGD
STRUCTURE DAMAGE,

DISPOSITION & RATIONALE: _ .
{A) DESIEN (B)TEST {C)INSPECTION (D) FAILURE HISTORY {E}DPERATIDHAL USE

{A) DESIGN
PROOF 510 PSIG. BURST 680 PSIG. 26,000 PRESSURE CYCLES (240=271 PSIz
REQUIRED) . INUONEL G25 (AM5 5585) WHICH IS FROPELLANT COMPATIELE Is
USED, PRE-FORMED CYLINDRICAL DUAL PLIES BELIOWS (.008 THICK) ARE
VIILIZED TO PREVENT EXTERNAL LEAKAGE, THE PLIES ARE WELDED TOGETHER AT
THE ENDS, TRIMMED AND THEN WELDED INTO® THE VALVE HOUSING. SHOULD
FRACTURE OF THE BELLOWS OCCUR LEAKAGE WOULD BE RESTRICTED BY THE STACEED
BELLEVILLE ASSEMBLY. THE MAX FLOW 1S CALCULATED TO BE 27-87 5cw
(BETWEEN 1 & 3 HOURS REQUIRED TOR DEPLETION OF GHE FROM THE EELIUM TANK.
BASED DN .001 TO .003 RADIAL CLEARANCE AROUND THE STACKED BELLEVILLE DIEC
ASESY.) THE GHE ISOLATION VALVE IS5 CLOSED DURTNG STATIC FERIODS, THIS
WOULD PREVENT CONTINUING LOSS OF HELTUM SOURCE PRESSURE.

B) TEST

QUALTFICATION TESTS

QUAL TEST (4 UNITS). RANDOM VIBRATION, SHOCK = MIL-STD-810, ZD G PEAE,
THERMAL CYCLE (= 20 TO 150 DEG ¥.), ENDURANCE = 260 CYCLES (RELITF
VALVE), 36,500 CYCLES (BURET LISC), PROPELIANT COMPATIBILITY. ALSC
WUALIFIED &S PARRT OF POD ASSY. VIBRO-ACOUSTIC TESTING AT JSC = 131
EQUIVALENT MISSIQNS, BOT=FTRE TEST PROGRAM AT WSTF - 517 TESTS (24
EQUIVALENT MISSION DUTY CYCLES). APPROX 7 YLARS PROPELLANT EXPOSURE.

ACUCEPTANCE TEST
PROQF PRISSURE, EXTERNAL LEAFAGE, INTERMAL LEAKACE, CRACK & RESEAT, FLOl
CAPACITY, CLEANLINESS & DRYING.

GROUND TURNAROUND

V43iCBO.210 PERFORMS EXTERNAL LEAX CHECK FIRST FLIGHT.

V42CBO.221 PERFORMS LOW PRESSURE HELIUM SYSTEM PRESSURE DECAY CHECK EVERY
FLIGHT. .

ANY SIGNIFICANT LEAKAGE THROUGH THE BELLOWS WOULD BE DETECTED AS
FROPELLANT TAKK PRESSURE DECAY.
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{C) INSFECTION

RECEIVING INSPECTION
MATERIALS AND PROCESSES CERTIFICATIONS AND VERIFIED BY INSPZCTION.

CONTAMINATYION CONTROL

CLEAKLINESE TO LEVEL 10CA FOR RELIEF VALVE INTERNAL FLOW CAVITY AND
LEVEL V.C. FOR EXTERNAL BURFACES AND OTHER INTERNAL PARTS IS VERITIED By
INSPECTION. CORRDSICN PROTECTION (PASSIVATION AND ECONQCHROMT) IS
VERIFIED BY IHSPZCTION.

ASSEMBLY /INSTALLATTON
MANUFACTURING, ASSEMBLY AND INSTALLATION PROCEDURES ARE VERIFIED BY
INSPECTION. CRITICAL DIMENSIONS AND SURFACE FINISHES ARE VERIFIES 2y
iNSPECTION. SEAT INSPECTION FOR SURFACE DEFECTS IS VERIFTED By
IRSPECTION. TEFLON GUIDE RINGS INSTALLATION AND VERIFICATION OF No
GUIDE STEM BINDING ARE VERIFIED PY INSFECTION,

NONDESTRUCTIVE EVALIATTION :
RADICGRAPHIC INSPECTION OF WELD $we (FER EPSS760009) PER WIL~STD-257 is
VERIFIED BY INSPECTION. PENETRANT INSPECTION PER MIL-I-68E5 (TYPE T
METHOD A OR C)J, OF WELDS #'s W3, W5, WB, W95 AND W1l IS5 VERIFIED BY
INEPECTICH.

‘ll' CRITICAL PROCESS
THE WELD PROCESS PER EPSS576000% IS VERIFIED BY INSPECTICON., VISUAL OR
10X MAGNIFICATION INSPECTION OF ALL WELLS 15 VERIFIED BY IMSPECTION.

FROOF PRESSURE TEST AND LEAX TEST OF CERTAIN WELDE IS VERIFIED EY
INSPZCTION.

TEETING :

TEST EQUIPMENT . AND TOOL CALIERATIDN ARE VERIFIED BY INSPECTION.
ACCIPTANCE TEST INCLUDING CLEANLINESE TEST, INTERNAL LEAKAGE TEET TQ
VERIFY SEAT INTZGRITY, PFROFER FOPFET CPERATION, PROPER SET FPOINT
OPERATION OF BELLEVILIFE WASHER SPRING AND PRESSURE SETTING IS VERIFIED
BY INSPECTION. '

HANDLING/FACKAGING

HANDLING PACKAGING, STORAGE AND SHIFPING REQUIREMENTS ARE VERIFIED BY
INSFECTION.

(D} FATLORE HISTORY
NG FAILURES HAVE OCCURRED ON THE BELLOWS ASSY.

(E) OPERATIONAL USE
USE PERIGEE ADJUST BURN TO DEPLETE PROPELLANT FROM LEAKING FOD
(OUT-OF-PLANE COMPONENT IF NECESSARY) AND REDUCE DELTA-Y REQUIREMENT Fom

DEORBIT. AFTER LEAKED PROPELLANT RAS DISPERSED, PERFCORM DEORBIT WITH
GOOD POD. '
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