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VALVE, 2-WAY, DIRECT ACTING SOLENOID, LH2 MANIFOLD REFRESSURIZATICH,
NORMALLY CLOSED (0.5 INCH) (LV432,43).

FINCTION:

TWG VALVES IN SERIES TSOLATE PHEUMATIC SYSTEM HELIUM FRESSURE (750 PSIA)
FROM THE 20 PS5IG REGULATUR {PFR6). THE TWO VALVES ARE OPENED TC PROVIDE A
FLOW PATH TOQ THE REGULATCR TCR PRESSURIZING THE LH2 MANIFOLD AS AM AID IN
DUMPING PROPELLANTS AND IN REPRESSURIZIMG THE LH2/GHZ SYSTEMS FOR ENTRY.

ATLURE MCODE:
FAILS TCO EEMAIN CLOSED, INTERNAL LEAKAGE.

CAUSE(S) :
PIECE PART STHRUCTURAL FAILURE.

EFFECT(S) ON:
(A) SUBSYSTEM (B) INTERFACES {C}MISSION (D)CREW/VEHICLE

(A,B) NO EFFECT. THE SERIES REDUNDANT VALVE WILL PREVENT LEAKAGCE OF GHe
INTQO THE MANTFOLD.

Falls B SCREEN DUE TO LACEK OF POSITION INDICATION.

(C,D} NO EFFECT.
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(E} FUNCTIONAL CRITICALITY EFFECT
1E/2, 2 EUCCESS PATHE. TIME FRAME -~ PREIAUNCH, ASCENT.
1,2) REPRESS SOLENGQIDS LV42 AND IVd43 FATL TO REMAIN CLOASED.

FEFRESS REGULATCR (PE6) DOES HOT PROVIDE REDUNDANT HELIUM ISOLATICN
SINCE REGULATOR CUNTROLS TD A MANIFOLD PRESSURE QF 17-30 PSIG AND THE
MANIFOLD FRESSURE DURING ASCENT IS IN THIS RANGE. RESULTS IN HELIUM
ENTERING THE FEEDLINE MANIFOLD. THIS MAY CAUSE MULTIPLE UNCONTAINED
ENGINE FAITUORES DOOE TO HELIUM EBUBBLE TIWGESTION AND TURBOPUMD
CAVITATION. POSSIBLE LOSS OF CREW/VEHICLE.

DISPOSITION & RATIOMALE:
{(A)DESIGN (B)TEST (C)INSPECTICH (D)FAILURE HISTORY {(E)OPERATIONAIL USE

{A) DESIGH .
THE SOLENOQID VALVE 15 A NORMALLY €ILOSED, DIRECT-ACTING VALVE., WHEN
DEENERGIZED, THE VALVE POPPET IS5 HELD AGAINST THE VALVE SEAT BY A SPRINGC
AND 2 BELIOWS, EITHER OF WHICH CAN MATNTAIN THE CLOSED POSITION. THZ
SELLOWS ASEEMELY INTERIOR 15 EXPOSED TQ QUTLET PRESSURE BY VENT HOLZS
THROUGH THE POPPET, PROVIDING A FORCE BALANCE WHICH ALLOWS THE SOLENCID,
WHEN ENERGIZED, TC LEVELOP SUTFICIENT FORCE TOQ QOFEN THE VALVE.

STRUCTURAL FAILURE OF THE BELLOWS (NOT BELLOWS LEARAGE, BUT MAJOR
. STRUCTURRL LOSS) IN COMBINATION WITH EITMER THE LOSS OF THE POPPET-TO-
PLONGER PIN oOR THE S5PRING WOULD CAUSE VALVE FAILURE T0 REMAIN CLOSED.

THE BELLOWS ARE MADE QF WICKEL-COBALT-COFFER UEING AN ELECTRO DEPOSITING
PROCESS AND ARE ASSEMBELED INTO A SUB-ASSEMBLY. THIS SUB-ASSEMELY IS
PROCF PRESSURE TESTED AT 1550 PSIG AND LEAK CHECKED AT 350 PSID PRIOR TG
VALVE FINAL ASSEMBLY.

WHEN THE VALVE IS IN THE CLOSED (DEENERGIZED) POSITION, THE ONLY L[OAD:S
EXPERIENCED BY THE POPPET-TO-PLUNGER PIN ARF THOSE EXERTEDR BY THE SPRING
{(13.5 LB IN THE INSTALLED CONFIGURATICN). THE PIN IS MADE QF 17-7FH
CRES, 15 HEAT TREATED, AND HAS A 0.093 INCH DIAMETER.

THE SPRING IS FORMED FRCM 0.035 DIAMETER ELGIIOY SPRING WIRE AND IS HEAT
TREATED FCLLOWING PORMING. IT HAS A SPRING RATE OF 40 LE/INCH.
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(B} TEST
ATP
EXAMINATION OF FRODUCT
AMBIENT TEMFERATURE TESTIS:

FROCF FRESESURE (1550 PSIG)
EXTERNAL LEAFAGE (BS5Q PSIG)
INTEENAL LEAKACE :

{INLET=TO=QUTLET AT B25 PSID AND QUTLET-TO-INLET AT 150 PEID)
ELECTRTCAT. CHARARCTERISTICS

{FULL~IM/DRCPOUT VOLTAGE, CURRENT SIGHATURE AT 230 P5IG)
VALVE RESPONSE TIMES {850 P51}
REVERSE PRESSURE VALVE RESPONSE TIMES {150 PSIG)

REDUCED TEMPERATURE TESTS (=160 DEG F)

TNTERNAL LEAKAGE

{INLET—-TC-OUTLET AT S25 PFSID AND QUTLET-TO-INLET AT 15¢ PSID
ELECTRIGCAL CHARACTERISTICS (PULL-IN/DROPOUT VOLTAGE AT &850 E5IG)
VALVE RESPONSE TIMES (350 PSIG) .
REVERSE PRESSURE VALVE RESPONSE TIMES (150 PSIG)

ELECTRBICAL TESTS
ELECTRICAL BCONDING
PIELECTEIC WITHSTANDING VOLTAGE
IRSULATIOR RESISTANCE

CERTIFICATION

PORT AND FITTING TORQIE (2 UNITS)
(TWICE NOBMAL INSTALLATION TODRQUE)

SALT FOG TEST (1 UNIT)
FER MIL-3TD=-810

SHOCR
PER MIL-STD-B10
BENCH HANDLING
DES LGN
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VIBRATION {2 UNITS)
TRANSIERT: 5 TOC 235 Hz

RANDOM:
OHE UNITS TESTED ENERGIZED AND FLOWING 100 S5CIM, SECOND UNIT
TESTED DEENERGIZED
INILET FRESSURE: 750 F5IG AMBIENT HELIUM
12.3 HOURS FOR EACH OF 2 AXES

PANEL MOUNTED (2 UNITS)
INLET PRESAURE: 750 PSIG AMRBIENT HELIUM
13.2 HOURS FOR EALCH OF I AXES

ELECTRICAL CHARACTERISTICS, VALVE RESPONSE, AND INTEZRMAL LEAKAGE
AFTER EACH AXIS

FLOW TEST

ODIFFERENTIAL PRESSURE TEST (1 UNIT)
THLET PEESEURE: 525 PSIG AMEIENT HELITHM
FLOW BATES: 0.15 TO 0.25 LBS/SEC
. FRESSURE DROF NOT TO EXCEED 125 F3ID

HIGH FLOW CLOSURE TEST (1 UWIT)
3 C¥CLES:
INLET PRESSURE: 850 PS8IG AMBIENT HELTUM
FLOW RATE: 0.3 LB/SEC
CYCLE VALVE CLOSED AND VERITY BY LEAKACE TEEST

CONTINUCUS CURRENT TEST (2 UNITS)

50 HOURS WITH SOLENCIL ENERGIZED

TEMPERATURE: +130¢ DEg F SURROUNDING ENVIRONMENT
INSULATION RESISTANCE TEST (+-130 BEG F MAINTAINED}
INSULATION ERESTISTANCE TEST (AMBIENT TEMPERATITRE]

THERMAL VACUUM AND ENDURAHCE TEST (2 UNITS)

2000 QYCLES: 850 PSIs, AMBIENT HELIUM
500 CYCLES: 850 PSIG, +130 DEG I HELIUM
E00 CY¥CIES: 850 PEIG, -160 DEQ F HELITUM

OFERATICNAL CYCLE TEST
3 CYCLES PERFORMED DURING EXPORSURE TC FOLLOWING CONDITIONS!:
VALVE ENERGIZED/DEENERGIZED
IKLET PRESSURE: 750 IO Z0D PSIG
TEMPERATURE: +120 TO +254 DEG F HELIUM
SURROUNDING TEMPERATURE: AMBIENT TC 4275 DEG F
SURRCTNDING ENVIRONMENT: AMRBTIENT TO VACTOM
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ELECTRICAL CHARACTERISTICS AND INTERMAL LEAKAGE AFTER EACH SET OF
CYCIES AT APFROFRIATE TEMPERATUURE CONDITIONMS

BURST TEST (1 UNTT)
3400 PSIG

GMRSD
ValAZO,100 MPS PNEUMATIC LOW PRESSURE DECAY TEST (EVERY FLIGHT)
T41BCO, 020 LV40—-43 MANTFOLD REPRESS VALVE SEAT LEAK CHECK (I1d)

(€} TNSPECTION

RECEIVING TINSPRCTTON
RaW MATERTALS ARE VERIFIED BY INSPECTION FOR MATERIAL AND PROCEISES
CERTIFICATION. BCODY HOUSING BAR STOCK IS5 ULTRASOHICALLY INSZPECTED.

CONTAMINATION CONTROL
CLEANLINESS LEVEL IS VERIFIED TO 100A. CORROSION PROTECTION IS WERITIED
BY INSPECTICN.

ASSFMBLY /INSTALIATICGNH

ALL DETAlL PARTS AND ASSEMBLIES ARE EXAMINED FOR BURRS, DAMAGE AND
CORROSION (AT 10X MAGNIFICATION) AND INSPECTED FOR CORRECT DIMENSIONS
PRICER TO ASSEMBLY. CRITICAL SURTACE FINISHES ARE INSPECTED USING A
COMPARATOR AT 10X MAGNIFICATION. OTHER SURFACE FINISHES ARE INSPITTELD
AND VERIFIED WITH A PROFILOMETER. TORQUES APE VERIFIED TO BE IN
ACCCRDANCE WITH DRAWING HEDUIREMENTS. BELLOWS ASSEMBLY IS5 PROOF FRESSURE
TESTED AND LEAK CHECEKED. WaNDATORY INSPECTION POINTS ARE INCIUDED IN THE
ASSEMBLY FROCEDURE.

CRITICAL PROCESS
THE FOLLOWING ARE VERIFIED BY INSPECTION:

WELDING=

HEALT TREATMENT

PARRTS PASSIVATION
POTTING OF SCLDER CUPS
ELECTRICAL WIRE STRIFFING
CRY FILM LOBRICATION
CHROME PLATING

HONDESTRUCTIVE EVALUATION

ALL WELDS ARE VISUALLY ENAMINED AND VERIFIED BY X-RAY OF DYE FENETHANT
INSPECTIOHE. THE SOLEWNOID ASSEMELY IS SUBJECTED TO LEAFKAGE VERIFICATIODN
USING RADIQACTIVE TRACER TECHNIQUES. 3SOME VALVE BODIES WERE SUBJECTIED TG
10X MAGNIFICATION INSFECTION ONLY., OTHER VALVE PODIES WERE SURJECTED TG
EDDY CURRENT INSPECTION, IN ADDITICH TC. 10X MAGNIFICATICN. REFURBISHED
VALVE BODIES ARE SUBJECTED TO 40X MAGNIFICATION INSPECTION.
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'TESTING

ATP VERIFIED BY INSPFECTION.

HANDLING/FACKAGING

HANDLING, PACKAGING, STORAGE AND SHIPFPING REQUIREMENTS AREF VERIFIED BY
INSPECTION.,

{D) FATIORE HISTORY

DURING QUALIFICATION TESTING, (VIBRATION ALONG THE SOLEXOID PLUNGEE
AXIS}, JINTEFNAL LEAKAGE WAS GREATER THAN 200 SCCM (REFERENCE CAR AdE2) .
MANIMUM ALIOWED IS 20 3CCH. THE PLUNGER POPPET WAS FOUND TO BE MOVING
QFF THE SEAT AT CERTAIN FREQUENCIES. MCR 4352 AUTHORIZED THE USE OF
VIBRATION ISOLATCRS TO REDUCE VIBRATION LEVELS FoR TEE SOLENOTID VALVE.

(E} CPERATIONAL UsSE

PHEUMATIC ACTUATION HELIUM BOTTLE PRESSURE IS ON A DEDICATED DISBLAY IY
COCKPIT. CREW ACTION IS TO FOLLOW NORMAL LEAK TSOLATION DROCEDURE.
PRIOR TO MECO, ISQLATION VALVES (LV7, LV8)} WILL BE REOPENED AND TEE LIF™
ENGINE HELIUM CROSSOVER VALVE (LV10} WILL BE QFENED.

DISPLAY = BFS" ADDS PNEUMATIC TANK, REGULATOR, AND ACCUMUIATOR FRES3URZ
TG THE /M ALERT FDA SY¥STEM AND ADDS THE 3 PRESSURE MEASUREMENTS TC THE
BFS SYSTEM SUMMARY DISFLAY. THIS ALLOWS THE FLIGHT CREW TO RESZOND 7o 2
FNEUMATIC HELIUM SYSTEM LEAK INDEPENDENT QF GROUND COWTROL.

. EFFECTIVE FCR QI~8D SOFTWARE, CR 89397B "MPS ENEUMATIC SYSTEM IDa AND



