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ASSEMBLY :ET/DORBITER SEPARATION DOOR MECH CRIT. FUNC: 1R
F/H RI iMC147-0013 CRIT. HDW;: 2
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REDUNDANCY SCREENT A-PASS B-PASS C=PASE

PREPARED BY! " APPROVED BY: APFROVED BY (NASA):
DES k. H. YEE DES<E, : 7 e 2 e e
REL Jd. 5. HMULLEN REL

QE W. 5. SMITH - QEt¥

ITEM:
ELECTRIC MOTOR/ERAVE, CENTERLINE IATCH ACTUATOR

FPUNCTION:
TO PROVIDE POWER FOR THE ACTUATCOE TO CICLE THE CENTERLINE LATCH MECHANTIM
AND RELEASE TEE DCOORS.

FATLDRE MODE: )
-LOS% OF QUIPUT, FRCM ELECTRIC MOTCR

CAUSE(S) ;.
- CONTAMINATICON/TOREIGN OBIECT/DERRIS, DEFECTIVE PART/MATERIAL OR

MANUFACTURING DEFECT, ELECTRICAL FAILURE-OPEN, SHORT, ETC., FAILURE/
DEFLECTICN OF INTERNAL FART, BRAKES FAIL TQ DISENGAGE

EFFECT({S] ON:
{A) SUBSYSTEM (B)INTERFACES (C)MISSION (D)CREW/VEHICLE
(A} LOSS OF REDUNDANCY, REDUCED RATE OF OFERATION.

{B,C,D) NONE - REMAINING ACTIVE MOTOR WILL PERFCRM CEWTERLINE LATCH
RELEASE OPERATICN. ADDITIONAY, FAILURE OF REDUNDANT MOTOR WILL RESULT IN
INABILITY TO CLOSE ET DOORS CAUSING POSSIBLE LOSS OF CREW/VEHICLE DUE TO
DAMAGE CAUSED BY THERMAL EFFECTS IF THE DOCRS CANNOT EBE CLQSED AND FULLY
LATCHED FOR SAFE EE=-ENTRY.
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SUBSYSTEM :ACTUATIGN MECH-ET/CRBE DOCR FMEA NQ 02-4D-0148030-1 REV:i02/17/88

DISPOSITION & RATIONALE:
(A)DESIGN (B)TEST (C)INSBECTICON (D)FAILURE HISTORY {E)CPERATTONAL USE

(A) CESIGH
TWO CENTERLINE LATCHES, DRIVEN BY INDIVIDUAL ELECTROMECHANICAL ACTUATORS,
. EXTEND AND ROTATE (T0 ENGAGE AND HOLD BOTH CORBITER/ET UMBILICAL DOORS
FULLY OPEN FOR LIFT-OFF AND ASCENT) AND THEN ROTATE AND EETRACT FLUSH
WITH TEE COUTER MQLDLINE (oML} :; Ta RELEASE THE DOORS FOR CLOSURE AFTER
ORBITER/ET SEPARATION. EACH CENTERLINE LXTCH ACTUATCOR CONSISTS OF A
PLANETARY GEARBCX/DIFFERENTIAL DRIVEN BY TWCO (REDUNDANT) 3-PHASE ELECTRIC
MOTORS ; EACH MOTOR HAS AN INTEGRAL SPRINGLOADED FRICTION CLUTCH/ERAKE:
WITH LIMIT SWITCHES AND MECHANTCAT STOFS TO CONTROL/LIMIT ACTUATOR
MOVEMENT/RCTATION. THE ACTUATOR HOUSING IS DESIGNED TO PRECLUDE THE
ENTRY OF FOREIGN FARTICLES, PARTS ARE CLEANED T¢ LEVEL 300, PER MAOLLO-
301 {PRIOR TO ASSEMBLY). ASSEMELED IN A CLASS 100,000 CLEAN ROoM (PER
FED=STD=208). DUAL ROTATING SURFACES ON BEARINGS, SAFETY FACTOR 1.4
MINTIMUM. FROVISICN EXISTS TO CYCLE THE ACTUATOR {TC LOQOSEN
STALLED/JAMMED MECHANISM). BRAKES MUST BE ELECTRICALLY ENERGIZED TQ
DISENGAGE AND AFF DESTGNED TO FATL TN THE ENGAGED FOSITICN. DIFFERENTTAT,
IS DESIGNED TO DISTRIBUTE POWER FROM EITHER ONE OR BOTH (REDUNDANT
MOTORS). MOTORS DESIGNED TO OPERATE IN EMERGENCY 2~PHASE CONDITION,
DESIGH DOES NOT INCORPORATE A TORQUE LIMITER (IN CRDER THAT OUTPUT TORQUE
KOT BE MECHANICALLY RESTRICTEDR) .

(B) TEST |l'
QUALTIFICATION TESTS: FUAL-CERTIFIED PER CH-A45-147-0013-0001.
QUALIFICATION TESTS INCLUDED: HUMIDLITY TEST, SHOCK TEST, QUALIFICATION
ACCEFTANCE ¥IBRATION TESTS ({QAVT), THERMAL VACTUM TEST, THERMAL CYCLING
TEST, OPERARTING LIFE TEST (2,000 CYCLES AT 65 INCE-LB LOAD, 100-MISSION,.
10-YEAR LIFE: EXPECT 500 CYCLES PER 100 MISSIONS), MECHANICAL STIOF TEST,
POWER CONSUMPTION TEST, FREEPLAY TEST, AND IRREVERSIBILITY TEST.

ACCEPTANCE TESTS: INCIUDES EXAMINATICH OF PRODUCT (FOR WEIGHT,
 DIMENSIONS, CONSTRUCTION, CLEANLINESS AND FINISH), ACCEPTANCE VIBRATION
TESTS (AVT) (20=2,000 HZ, 30 SEC TO B MINUTES, IN EACH OF THREE ORTHOGONAL
AXES, WITH ELECTRICAL CIRCUITS MONITCRED FOR CONTINUOITY), ACCEPTANCE
THERMAL TEST (ATT) (CYCLED BETWEEN -30 DEG F AND +330 DEG F; MOTOR 1,
MOTOR 2 AND DUAL MOTOR), FPOWER COWSUMPTION TEST (CFERATED AT RATED LOAD
AT -50 DEG F, STNGLE MOTOR DEPLOYED WITEIN 12 SEC, DUAL MOTORS DEPLOYED
WITHIN & SEC, 83 WATTS/MOTOR MAX, 0.41 AMPS/PHASE/MOTOR MAX; 160
WATTS /MOTCR MAX STARTING DPOWER RND 0.23 AHPS}PEAEE{HDTQR MAY STARTING
CIURRENT) , IMNSULATICHN RESISTANCE TEST AND DIELECTRIC STRENGTH TEST (PER
MFOO04-002), CYCLING TEST (QPERATED AT RATED LOAD; SINGLE MOTOR, Z0
CYCLES FACH FROM LATCHED-UNLATCHED-LATCHED AT 1Z2 SEC/DIRECTION: DULL
MOTCR, .60 CYCLES FROM LATCHED-UNLATCHED-LATCHED AT & SEC/DIRECTION),
FREEPLAY TEST (MAX ANGULAR FREEPLAY AT THE QUTPUT GEAR NOT TO EXCEED 1.5
DEGREES ROTATION, WITH 10 INCH-LE OF EEVERSTIMNG TORQUE] , ETALLfHAHIHUH
TORQUE TEST (MAX ACTUATOR OUTPUT 281 INCH-LB), IRREVERSIBILITY TEST
(ACTUATOR MUST BE IRREVERSIRIFE TO THE ULTIMATE STATIC T.OAD IN EITHER
DIRECTION) , COAST TEST (OPERATED AT RATED LOAD, MAX OUTFUT SEAR ROTATION
AFTER REMOVAL OF ELECTRICAL EOWER IS 20 DEGREES) AND MANUAL DRIVE TEST
(ACTUATOR MUST EE CAPAELE OF MEETING OUTDUT LOAD/STROKE REQUIREMENTS WITH .
A MAXIMUM OF 50 TURNS AT THE MANUAL INPUT DRIVE).
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QMRSD: OPERATIONAL CHECKOUT OF ET DOOR CENTERLIWE LATCH (EXTEND/LOCK) ;
SINGLE MOTOR OFERATION (MOTOR 1, MOTOR 2), INCLUDING CURRENT DRAWS TO
ENSURE THREE-PHASE FOWER. FEREQUENCY = ALL VEHTCLES AT GROUND TURNARCUND,

(¢) INSPECTION

RECETVING INSPECTION

CERTIFICATION OF COMPLIANCE, TEST CLUPONS, PHYSTCAL AND CHEMICAL RECORDS
ARE VERIFIED BY INSPECTION. RECEIVING INSPECTION FERFOEMS VISTAL AND
DIMENSICONAL EXAMINATTON OF ALL INCOMING PARTS.

CONTAMINATION CONTROL _

& CLASS 100,000 CLEAN RGOM FACILITY IS USED FOR ASSEMELY. ALL METAL
PARTS ARF VERIFIED BY INSPECTION TO EE CLEANED AND PROPERLY PACHAGED,
FINAL INSPECTION INCLUDES ¢HECKS FOR CONTAMINATION USING BORESCOPES, EBY
AND 10X MAGNIFICATION DEVICES, AND MEMBRANE FILTRATION METHODS.

ASSEMBLY/INSTALIATTON
INSFECTION VERIFIES DIMENSIONS OF ALL DETAIL PARTS.

NONDESTRUCTIVE EVALDATION .
ALL DETATL PARTS MACHINED TO HOOVER DRAWINGS ARE MAGWNETIC PARTICLE

INSPECTED PER MIL-I-6358 OR FLUCRESCENT PENETEANT LNSPECTED PER MIL-I-
6855, DEPENDINC ON ALLOY, VERIFIED BY INSPECTION.

'II' CRITICAL PROCESSES. )
CRIMPING CONTROLS ARE MAINTAINED TN ACCORDANCE WITH MS5C-3PEC-0-TA.
SEOLDERING IS TO NHES5300.4(32) AND IS VERIFIED BY INEPECTIDN.

TESTING
ACCEPTANCE TESTING IS VERIFIZD oY IHSPECTIGH.

HANDLING/PACEAGING
PACKAGING T4 MAINTAIN CLEANTLINESS VERTFIED BY INSPECTICH.

(D) FAILURE HTISTORY

THERE HAVE EEEN NO ACQEPTANCE TEST, QUALIFICATION TEST, FTIELD OR PLIGHT
FAILURES ASSOCIATED WITH THIS TFAILURE MOLE.

{E) OFERATIONAL USE
NCHE.



