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FAILLURE MODES EFFECTS ANALYSIS (FMEA) — CIL HARD'WARE
NUMEER:03-1-FC6D42 <X

SUBSYSTEM NAME; GUIDANCE MAVIGATION, & CONTROL

REVISION; 1 0411594
FART DATA
FART NAME PART NUMEBER
"YENDCOR NAME ' YEMDOR NUMEBER
LRU JASA MCE21-0043-6046

HONEYWELL INC

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
AEROSURFACE SERVO AMPLIFIER [ASA), NO'S 1,2, 3, 4.

. REFERENCE DESIGNATORS: 247944
ESVTHAS
EENTOAS
SEVTQATY

QUANTITY OF LIKE ITEMS:

FUNCTION:

FEOVIDES ACTUATOR POSITION LOOP CLOSURE ANG PRESSURE COMPENSATICN

FIR ONe OF FOUR REDUNDANT CHANNELS OF THE SZCONDARY ACTUATORS FOR
EACH OF SIX AERQSURFACE ACTUATOR ASSEMELIES. PROVIDES AUTONOMOUS
MOMITGRING OF SECONDARY DELTA PRESSURE; EQUALIZATION, AND ISCLATION
DRIVE FOR SIX SECONDARY ACTUATORS. PROU’IDEE MOTOR CONTROL UAJ_\.FE ORIVE
TO THE BODY FLAP ACTLIATOR. :
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FAILURE MODRES EFFECTS ANALYSIS FMEA — CIL FAILURE MODE
NUMBER: 85-1-FCE042-1

REVISION: 1 01422408

SUEBSYSTEM NAME: GUIDANCE. NAVIGATION, 2 CONTRML
LRLU: ASA CRITICALITY OF THIS
ITEM NHAME: ASA FAILURE MODE: 1R2
FAILURE MOCE:
LOSS OF QUTPUT
MISSION PHASE: Lo LIFT-GFF

0o DE-CREIT

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 102 COLUMBIA,
102 DISCOVERY
104 ATLANTIS
105 ENCEAVOUR

CAUSE:
VIBRATION, TEMPERATURE, PIECE-PART FAILURE, MISHANDLINGIABUSE,
CONTAMIMATION, THERMAL SHOCK AND MECHANICAL $HOGK

CRITICALITY 1/1 DURING INTACT ABCRT ONLY? MO

REDUNDANCY SCREEN A} FASS

E) FalL
C) FASE
PASS/FAIL RATICNALE: -
A}
B)

FAILS B SCREEN BECAUEE LOSE OF QUTPUT {MUILL FAILLJHES’}I WILL NOT GENERATE
SUFFICIENT PRESZURE TO USE THE FAULT DETECTION AND 1SOLATION CAPABILITY.

- ’ -

- FAILURE EFFECTS -

{A] SUESYSTEM:
NO EFFECTFOR FIRST FAILURE. REMAINING 3 CHANNELS AR= UTILIZED FOR FLIGHT
CONTROL, -+

{B) INTERFACING SUBSYSTEM(S): _
NO EFFECT FOR FIRST FAILURE, LOSS OF ONE OF FOUR ASA'S,
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FAILURE MODES EFFECTS ANALYSIS {(FMEA) = CIL FAILURE MODE
NUMBER: 05-1-FC&042-01

{C) MISSION:
MO EFFECT FOR FIRET FAILURE.

(D} CREW, VEHICLE, AND ELEMENT(S):
NQ EFFECT FOR FIRST FAILURE. VEHICLE LOSS AFTER A SECOND UNDETECTED
FAILURE DUE TO A TWGC ON TWQ FORCE FIGHT CONDITION.

(E) FUNCTIONAL CRITICALITY EFFECTS:
CRITICALITY 1R BECALSE L2585 OF AEROSURFACE CONTROL DURING ATMOSPHERIC
. FLIGHT MAY CAUSE LOSS OF VEHICLE.

-DISPOSITION RATIONALE-

{A} DESIGN:

ALL ELECTRICAL, ELECTRONIC, AND ELECTROMECHANICAL (EEE) PIECE PARTS WHICH
MAKE UP THE ASA ARE CONTROLLED YO THE ORBITER PROJECT PARTS LIST (CPPL)
REQUNREMENTS OF MFOD04.400. PASSIVE EEE PARTS AND ELECTRICAL CONNECTORS
ARE MILITARY QUALIFIED AND 100% SCREENED TO QPPL REQUIREMENTS. MICRO-
CIRCUITS ARE QUALIFIED TO MIL-M-38510 AND SCREENED TO MIL-5-883, LEVEL B
SEMICONDUCTOR DEVICES ARE JANTXV LEVEL. CIRCUIT DESIGN LIMITS WORST CASE
JUNCTION TEMPERATURES TG 95 DEGREES C AND ELECTRICAL STRESSES TO 50% OF
RATED CAPABILITY FOR ALL PARTS. THE ASA AS AN ASSEMELY HAS A CERTIFIED LIFE
CF 10,000 HOURS (100 MISSIONS) EQUIVALENT TO TEM YEARS.

THE ASA IS DESIGMED AS A HERMETICALLY SEALED UNIT TO PREVENT OR ELIMINATE
1TRE ENVIRCMMENTAL EFFECTS OF RAIM, SAND, DUST, AS WELL A5 MOISTURE.,
INTERNAL COMFONENTS ARE CONFORMAL COATED TO ELIMINATE THE ADVERSE
EFFECTS OF MOISTURE, PRESSURE, ANDIOR TEMPERATURE WARIATIONS [N ADDITION
TO SHORT CIRCUIT PROTECTION, THE 254 ALSO INCORPORATES A FALILT DETECTION
CIRCIIT TU ISOLATE DRIVER OF FAILED CETESTED CHANMEL, THEREBY ELIMINATING
ITS EFFECT ON THE SY3TEM.

{8} TEST: _

ACCEPTANCE TESTING, WHICH INCLUDES ACCEPTANCE THERMAL TESTING (ATT) AND
ACCEPTANCE VIBRATION TESTING (AVT), IS PERFORMED ON EASH UNIT. QUALI- :
FICATION TESTING, INCLLUIDING VIBRATION, SHOCK, TEMPERATURE, HAS BEEN
SUCCESSFULLY COMPLETED TO CERTIFY THE DESIGN. 'WTEGRATED/SUBSYSTEM
VERIFICATION IS PERFORMED CURING TURNAROUND. FUNCTIONAL TEST OF
AERCSURFACES IS MONITORED TO VERIFY THAT AEROSURFACES OPERATE WITHIN
SPECIFICATION.

[C] INSPECTION:
RECEIVING INSPECTION
INCOMING MATERIAL IS VERIFIED BY RECEIVIMG INSFECTION,

CONTAMINATION CONTROL :
FINAL ASSEMBLY AND REWOQRK PERFORMED |N A SLEAN ROOM,

ASSEMELY/INSTALLATION
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIl. FAILURE MODE
NUMBER: 05-1-FCEQ42-01

QUALITY PLANNING ENSURES ALL DRAVYING AND PROCUREMENT REQUIREMENTS ARE
PUT INTO IN-FROCESS WORK TICKETS. TORQUING VERIFICATION BY INSPECTION.

NOMDESTRUCTIVE EVALUATION
PADIOGRAPHIC ANALYSIS, ULTRAEONIC TEBTING, DYE PENETRANT AND MAGNETIC
PARTICLE AMALYSIE VERIFIED BY INZRPECTION.

CRITICAL PROCESEES
FOTTING, BOMDIMNG, FUSKON WELDING, SOLDERING AND MATER|AL CLEANING VERIFIED
BY INSPECTION.

TESTING .
EMVIRONMEMNTAL ACCEPTANCE TESTING |5 OBSERVED ANG WVERIFIED BY QUALITY
CONTROL.

HANDLING/PACKAGING

THE PACKING ANMD PACKAGING REQUIREMEMTS ARE SATISFIED BY USE OF SPECIAL
QUALIFIED CONTAINERS FOR IN-PLANT TRANSEPQRTAT.ON AND SHIFPING. RETURNED
AND AGCEPTELD GOODS ARE STORED IN A BONDED AREA.

(D) FAILURE HISTORY:
THERE HAVE BEEN NO ACCEPTANCE TEST, QUALIFICATION TEST, FIELD OR FLIGHT
FAILURES ASSOGIATED WATH THIS FAILURE MODE.

(E} OPERATIOMAL USE.:

NONE

- BPPROVALS -
EDITORIALLY APPROVED T Rl : aslq
EDITORIALLY AFFROVED . I8¢ - e e T
TECHHICAL AFFROVAL T AFFROVAL FORM T 95-CIL-0D4-R[
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