PASE: 1 PRIMNT DATE: O4/25/95

FAILURE MODES EFFECTS ANALYSIS (FMEA) = CIL HARDWARE
HUMBER:05-1-FCES42 -X

SUBSYSTEM NAME: GUIDANCE, NAVIGATION, & CONTROL

REVIZICN: © 04/11/94
PART DATA
PART NAME PART NUMEBER
VENDOR NAME VENDOR NUMBER
LRU ATWC MCEZ21-0043-6547

HGNEYWELL INC

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
ASCEMT THRUET VECTOR CONTROLLER (ATWC), NO'S 1,2, 3, 4

REFERENCE DESIGHATORE: 5447541
5WVTSAZ
oeNT7RA
SEVToAZY

QUANTITY OF LIKE ITEMS: 4
FOUR

FUNCTION:

FROVIDES ELECTRICAL QUTPUT DRIVE SIGNALS FOR ONE OF FQUR REDUNDANT
CHAMNELS OF THE 3RS AND SEME TVC ACTUATORS, PROVICES AUTONOMOUS
MONITORING OF SEZOMNDARY DELTA FRESSURE, EQUALIZATION, AND FALLURE
ISOLATION COMMANDSE FOR 10 TVC ACTUATORS:.
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PAGE 2 FRIMT DATE: 03/16/90

FAILURE MODES EFFECTE AMALYSIS FMEA -- CIL FAILURE MODRE
NUMBER: 05-1-FC6542-01

REVISIONS: 1 01722186
SUBSYSTEM NAME: GUIDANCE, NAWIGATION, & CONTROL
LR ASCENT THRUST VECTOR CONT CRITICALITY QF THIS
ITENM NAME: ASCENT THRUST YEGTOR CONT FAILURE MODE: 1R2

FAILURE MODE:
LOS3 OF QUTPUT

MISSION FHAEE: LC LIFT-OFF

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 102 COLUMBIA
103 DISCOVERY
104 ATLANTIS
105 ENDEAVOUR

CALUSE:
TEMPERATURE, MISHANDLING/ABUSE, VIBRATION, PIECE-PART FAILURE,
CONTAMINATION, THERMAL SHOCK AND MECHANICAL SHOCK

CRITICALITY 141 DURING INTACT ABORT ONLY? NOQ

REDLUINDANCY SCREEN &) PASS

B) FAIL
C) PASS
PASS/FAIL RATIONALE:
A)
B)

FAILS B SCREEN BECAUSE LOSE OF QUTPUT (NULL FAILURES) WILL NOT GENERATE
SUFFICIENT PRESSURE TO USE THE FAULT DETECTION AND ISOLATION CAPABILITY.

€

- FAILURE EFFECTS -

{A) SUBSYSTEM;
NO EFFECT FOR FIRST FAILURE, REMAINING 2 CHANNELE ARE LITILIZED.

(B) INTERFACING SUBSYSTEMIS):
NO EFFECT FOR FIRST FAILURE. LOSS OF ONE OF FOUR ATVC'S,

()} MISSION:
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FAGE: 2 PRINT DATE- 91/23/94

FAILURE MODES EFFECTS ANALYSIS (FMEA) - CiL FAILURE MODE
HUMBER: D5-1-FZ8542-1

MO EFFECT FOR FIRST FAILURE,

(D} CREW, VEHICLE, AND ELEMENT({S):
NO EFFECT FOR FIRST FAILURE. VEHIZLE LSS AFTER & SECOND UNDETECTED
FAILURE CUE TO A TWO ON TWO FORCE FIGHT CONDITION.

(E} FUNCTIONAL CRITICALITY EFFECTS:
CRITICALITY 1R BECAUSE LOS5 OF MPS AND SRE THRUST VECTOR CONTROL MAY
CAUSE LOSS OF VEHICLE.

-DISPOSITION RATIDNALE-

(A} DESIGN:
ALL ELECTRICAL, ELECTRONIC, AND ELEGTROMECHANICAL (EEEY PIECE PARTS WHICH
MAKE UP THE ATVC ARE CONTROLLED TO THE ORBITER FROJEST FARTS LIST (OPPRL)
REQUIREMENTS OF MFO004-400. PASSIVE EEE PARTS AND ELECTRICAL CONNECTORS
ARE MILITARY QUALIFIED AND 100% SCREENED TO QOPPL REQUIREMENTS.
MICROCIRCUITS ARE QUALIFIED TO MIL-M-38510 AND SCREENED TC MIL-5-883 LEVEL 8.
SEMICONDUCTOR DEVICES ARE JANTXY LEVEL, CIRCUIT DESIGN LIMITS WORST GASE
JUNCTION TEMPERATURES TG 95°C AND ELECTRICAL STRESSES TG 50% OF RATED
CAPABILITY FOR ALL PARTS. THE ATVC AS AN ASSEMBLY HAS A CERTIFIED LIFE OF
10,000 HOUAS (100 MISSIONS) EQUIVALENT TO TEN YEARS.

THE ATVC IS DESIGNED AS A HERMETICALLY SEALED UNIT TO PREVENT QR ELIMINATE
THE ENVIRONMENTAL EFFECTS OF RAIN, SAND, DUST, AS WELL A3 MOISTURE.
INTERNAL COMPONENTS ARE CONFORMAL COATED TO ELIMINATE THE ADVERSE
EFFECTS OF MOISTURE. PRESSURE, AND/OR TEMPERATURE VARIATIONS IN ADDHTION
TQ SHORT CIRCUIT PROTECTION. THE ATVC ALSC INCORPORATES & FAULT
DETECTION CIRCUIT TO ISOLATED DRIVER OF FAILED CHANNEL, THEREBY ELIMINATING
ITS EFFECT ON THE SY37EM.

(B) TEST:
ACCEPTANCE TESTING, WHICH INCLUDES ACCEPTANCE THERMAL TESTING {(ATT) AND
ACCEPTANCE VIBRATION TESTING {AVT), 1S PERFOAMED ON EACH UNIT.
OUALIFICATION TESTING. INCLUDING VIBRATION, SHOCK, TEMPERATURE. HAS BEEN
SUCCESSFULLY COMPLETED TO CERTIFY DESiGN.  INTEGRATED/SUBSYSTEM
VERIFICATION IS PERFORMED DURING TURNAROUND, FUNCTIONAL TEST IS
MDNITDSEE;D VERIFY THAT QUTPUT OF ATVC 1S WITHIN SREC FOR CONTROLLING
MPS AN .

(C) INSPECTION:
RECEIVING INSPECTION
INCOMING MATERIAL 1S VERIFIED BY RECEIVING INSPECTION,

CONTAMINATION CONTROL
FiAL ASSEMBLY ANMD REWORK FERFORMED N A CLEAM ROOM,

ASSEMBLY/INSTALLATION
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PAGE: 4 PRINT DATE: 02308

FAILURE MODES EFFECTS ANALYSIS (FMEA} « CIl. FAILURE MODE
HLUMBER: 05-1-FCES43-01

CUALITY PLANNING ENSURES ALL DAHAWING AND PROCUREMENT REQLIREMENTS ARE
FUT INTO IN-PROCESS WORK TICKETS, ALL ASSEMBLY BENCHES ARE EQUIP2ED WITH
GROUNDING STRAPS aND BENCH COVERS, TORQUING VERIFICATION DY INSPECTION.

NOMNDESTRUCTIVE EVALUATION
RADNGGHAPHIC ANALYSIS, LLTRASCNIC TESTIMG, DYE PENETRANT AND MAGNETIC
FPARTICLE ANALY3IS VERIFIED BY INSPECTION,

GRITICAL PROCESSES
POTTING, BONDING, FUSION WELDING, SCLOERAING AND MATERIAL CLEANING VERIFIED
BY INSPECTION.

TESTING
ENVIROMMENTAL ACCEPTANCE TESTING 1S OBRSERVED AND YERIFIED BY QUALITY
CONTROL.

HANDLING/PACKAGING

THE PACKING AND PACKAGING REQUIREMENTS ARE SATISFIED BY USE OF SPECIAL
QUALIFIED CONTAINERS FOR IN-PLANT THANSPORTATION AND SHIPFING, RETURNED
AND ACCEPTED GQODS ARE STORED IN A BONDED AREA.

(D) FAILURE HISTORY;

AC2784 {FIELD) MAIN ENGINE 2 PITCH TVC CIRGUIT FAILED SPURIOUSLY. AN SRU LEVEL
FAILURE ANALYSIS ISOLATED THE FAILURE TO AN LM108A COMPARATOR WHICH HAD
AN ERRATIC QUTPUT, HONEYWELL FAILURE HISTSRY SHOWED ONE OTHER FAILUAE
DUE TO AN LM108 A COMPARATOR. THEY WERE CONSIDERED AN ISCLATED CASE AND
THERE WAS NO CORRECTIVE ACTION,

ACTHE (FELD) THE YAW ENGIME DID NOT EXHIBIT A NEGATIVE DRIVE CLUTPUT. THE
FAILLURE WAS [SOLATED TO AN ITT THODE WHICH WAS THEN REMOVED. ALTHOUGH
THIS WAS THE SECOND [TT DIQDE FAILURE OF THE SAME LOT DATE CROE, THEY
INDICATED A FELATIVELY SMALL FAILURE RATE. THEREFORE NO CORAECTIVE ACTION
OTHEA THAN REFPLAZEMENT WAS TAKEN FOLLOWING THE PIND TESTING WHICH WAS
IMPLEMENTED FOLLOWING THE FIRST DIODE FA|ILURE OGCCURRENCE.

(E) CPERATIONAL USE:

NONE
- APPADOVALS -
EQITORIALLY APPROVED : Al
EDITORIALLY APPROVED HE L
TECHNICAL APPROVAL ¢ APPROVAL FORM

05-1 - 38.14




