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ASSEMBLY :STATHAM CRIT. FUMC: 1R

F/H RI IME449-0179=0173 CRIT. HDW: 3

P/N VENDOR:PA #105-300-232131 VEHICLE 102 143 104

QUANTITY 1 EFFECTIVITY: X X X
: ONHE PHASE(5]) : PL Lo X 00 oo 1s

REDUNDANCY SCREEN: 4-PA5SS B-FAIL C-FASS
PREPARED BY: APEFROVED BY: .
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ITEM;
TRANSDUCER, L02 17 INCH FPEEDLINE MANIFOLD DISCONNECT PRESSCRE
(VE1P153130) .

FUOHCTION:
FROVIDES MEASUREMENT OF 102 MANIFOLD DPRESSUPE. LOCATED MEAR 2170

LISCONNECDT. DATA IS USED FOR GROUND AND IN~FLIGHT MONITORING OF SYSTEM
PERFORMANCE. HARD=WIRED T0Q ON-BCARD CAUTION AND WARNING SYSTEM.

.IIIJ'RE MCDE:
ERRONEQUS CUTPUT (READS LOW) POST-MECO,

CAUSE({S])
PIECE FART STRUCTURAL FAILURE, CONTAMINATION.

EPTECT(S) ON:
(A) SUBSYSTEM (B) INTERFACES (C)MISSION (D}CREW/VEHTCLE

(A, B) INCORRECT LO2 MANIFOLD FRESSURE INPUT TC CAUTION AND WARNTHG (Caw)
SYSTEM (AUDIBLE ALARM 2495 PSIA). NO EFFECT, NORMAL PRESSURE BUILDUE IS
NOT SUFFICENT TGO CAUSE THE LO2 MANIFOLD RELIEF SYSTEM TC OPTRATE.

FAILS SCREEN B BECAUSE ERRCONEOUS 1OW INDICATIONS CANNOT EE LISTINGUISHED
FROM NORMAL LOW SYSTEM FRESSURE AFTER SUCCESSFUL DUMP AND VACUUM INTZRT.

(C,D} NG EFFECT.
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(E) FUNCTIONAL CRITICALITY EFFECT
1R2, 5 SUCCESS PATHSE. "'IME FRAME — POST DITMP.

1) LO2 TRANSDUCER FAILS - ERRONEQOUS READING (LOW).
2} LOZ RELIEF SYSTEM FATIS TO RELIEVE.
3,4,5) ALL 23 LOZz PREVALVES FAIL TO OBEN/REMAIN OPEN.

TRANSDUCER FAILURE WOULD RESULT IN NO C&W ALERT TO PROMET IMMELIATT
VACUUM INERTIKG. PRESSURE BUILDUF DUE T Lo2 DUMP AND RELIEF SYSTEM
FAILURES WILL CAUSE LO2 MANIPOLD RUPTURE RESULTING TN LEAKAGE OF LOZ
INTQG THE AFT COMPARTMENT. POSSIELE AFPT COMPARTMEINT OVERFRESSURIZATTON
AND FIRE/EXFPLOSTON HAZARD. POSSIBLE LOSE OF ADJASENT cCRITICAL
COMPONENTS DUE TC CRYQOGENIC EXPOSURE. POSSIBLE LOSS OF CREW/VEHICLE.

LISPGRITION & RATIONALFE:
(A)DESIGH (E)TEST {¢)INSPECTION (D)FAILURE HISTORY (E)CPERATIONAL USE

[(A) DESIGN

THE THANSDUCER UTILIZES A STRAIN CAGE PRESSURE HMOHITORING CONCOEPT. A
DEAM WITH A STRAIN GAGE IS5 ATTACHED TO THE SENSING DTADFRALM, ANNEATE-
GOLD LgADRS FROM THE REAM TO TRANSITION PINS ARE UTILIZED. RCTH THE pId
AND GOLD LEALDS ARE CONFORMAL COATED WITH PARALENE. MELTERIALS ;_‘h
PROCESSES USED ARE COMPATIELE WITH THE ENVIRONMENTAL COONDITIOHNS. Yo
TRANSDUCER IS CAPARLE OF WITHSTANDING 450 PSIA WITHOUT CHANSTINS <HE
CALIBERATION.

THE CASE ASSEMBLY, INCLUDING THE FEEDTHROUSH TERMINALSL, I5 EVACUATTID,
THEN SEATED BY WELDING A BALL INTZ2 THE LEAK CHECK FPORT. PRIOR TG
SEAnING, A SPECITIC AMOUNT OF HELIUM IS PLACED INTO THE LASSEMBLY FOR THE
PURPOSE OQF LEAK CHECKING THE WELDS, FEEDTHROUGH PINS, AND BALL SEAL.
THE STRAIN GAGE BRIDGE IS5 ELECTRICALLY QFFSET TO COMPENSATE FORE TEE
HELIUM PRESEURE IN THE ASSEMBLY.

{B} TEST
ATF
EXAMTIHNATION QF FPRODUCT
THEFMAL CYCIE ’ '
WITH POWER APPLIED, CYCLE BETWEEN ~147 DEG F AND -2%7 DEG F SIX
TIMES STAYTHG 2 HOURS AT EACH TEMPERATURE. DURING EACH 2 HQUR

PERIOD, CYCLE PRESSURE FROM 0 TO 75 PERCENT FULL SCALE {FULL
SCAIF. IS 0 TO 300 PSIA) TWICE EACH HOUR.
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PERFCOCBMANCE TESTS
INSULATICON RESTETAKCE

CALIBRATION
0, 20, 40, &0, 80, 100, 80, 6CG, 40, 20, AND 0 PERCENT TULL
SCALE AT -147 DEG F, =225 DEG F AND AT -2097 DEG F. RECCRD
ERROR DUE TO TEMFERATURE EFFECTS, LINEARITY, RESIDJAL
IMBALANCE, REPEATABILITY, SENSITIVITY, AND VIERATION.

CERTIFICATION

THE TRANSDUCEER WAS CERTIFIED BY SIMILARITY, DESIGN ANALYSIS, AND TESTING,
AND 15 SIMILAR IN DESIGN AND CONSTRUCTICON TO TRANSDUCERS CERTIFIED BY
BELL AFROSYSTEMS, MCDONNELL DOUGLAS, GENERAL ELECTRIC, AND MARTIN
MARIETTA, THE PREVICUS TEST LIMITS EXCEEDED ORBITER SPECIFICATICK
REQUIREMENTS. OFF-LIMITS VIBRATION TESTING WAS SUCCESSTULLY PERFORMED
WITH NASA DESIGN AND RELIABILITY CONCURRENCE ON AN MEL43-0179-4172
TEANSDUCER AFTER REDESIGN FOR THE HIGHER VIBRATION ENVIRONMENT
EXFERTENCED BY SOME MFS FRESSTTRE TRAMSDUCERS.

.A QUALIFICATION UNIT WAS TESTED TO 2,000 PSI WITHDUT RUPTURING OR
[

AFING, THE SECCHNDARY BARRIER WaA5 TESTED TO 30,000 PSI WITHOUT
FUPTURING OR LEAFING,

OMRED
V41AFKO.01l0 ORB MOUNTED SEMSOR FUNCTION TEST (CONTINGENCY)

(C) INSPECTION

RECEIVING INSFECTION
RECEIVING INSPECYICN PERFORMS VISUAL AND DIMENSIONAL EXAMINAT-ON OF ALL

INCOMIRG PARTS. CERTIFICATION RECQRDS/TEST REPORTS ARE MAINTAINED
CERTIFYING MATERJIALS AND PHYSICAL PROPERTIES. COPROSION FROTECTIGCN
FINTSH IS CHECKED IN ACCORDANCE WITH REQUIREMENT.

CONTAMINATION CONTROT

IRSPECTION VERIFIES REQUIRED FROCEDURES/SHOF PRACTICES ARE UTILIZED FOR

CONTAMINATION CONTROL. CLEANLINESS LEVEL S0DCA IS5 MAINTAINED AND VERIFIED
BEY IRSFECTIGHN.

ASSEMELY /INSTALLAYION

PARTS ARE INSPECTED WISUALLY, DIMENMSICHALLY AND INCREMENTALLY PER
REQUITREMENTS. TOOL CALIBRATICH IS VERIFIED BY INSPECTION. MANDATORY
INSPECTICN POINTS ARE INCLUDED IN ASSEMBLY PROCESS.

CRITICAL PRUCESSES
WELDING IS5 MONITORED AND VERIFIED BY TINSPECTION. SOLDERING, HEAT
.TR.EATIHG, AND PASSIVATING ARE ALSC VERIFIED BY INSPECTICON.
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TESTING

ATP, INCLUDING FROQF FRESSURE TEST, IS5 OBSERVED AND YVERIFIED 2v
INSFECTTON.

NONDESTRUCTIVE EVALDATION
HELIUM LEAK TEST IS5 VERIFIED BY INSPECTION.

HANDLING,/PACRAGING
FPACKAGING AND PROTECTION ARE VERIFTED BY INSPECTION TcC AFPLICABLE
REQUIREMENTS. SPECIAL HANDLING PER DOCUMENTED INSTRUCTIONS IS VERIFIED,

' PRECLUDE DAMAGE, SHOCK, AND CONTAMINATICN OUR ING <COMPONENT
HANDLING/TRANSPORTING/PACKAGING BETWEEN WORK STATIONS.

{D} FAILURE HISTORY

i

DURING 0OV-104 VEHICLE TESTING AT XSC, THE LO2 MANIFOLD DPRESSURE
TRANSDUCER INDICATED A READING OF APPROXTMATELY 85 PBSIA. THE CORRECT
PRESSURE TNDICATION SHOULD HAVE BEEN APFROXIMATELY 5 PSIA.  SUPPLITE
FALLURE ANALYSIS INDICATED EXCESSIVE WEGATIVE ZEED ZALANCE ODTRU™ AND
HIGH RESISTANCE SHORTS FROM CONNECTOR DINS TO TRANSDUCER CASE. RISTSTANCE
RETURNED TO NORMAL AFTER CONNECTOR WAS REMOVED., CAUSE OF FAILURE WAS
THEREFORE NOT DETERMINED (REFERENGE CAR AD3021).

J OFERATIONAL USE .
NO CREW ACTION WILL BE TAKEN BECAUSE TRANSDUCEFR FAILURT WILL MAsST.
PRESSURE RISE. THE LOZ2 FILL/DRATH VALVES COULD BE OPENED TC ALLEV-ATE
THE PRESSURE BUILDUP IF THE LOZ MANIFOLD PRISSURE TRANSDUCER IS
SUSFECTED TO BE MALFUNCTIONING.
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