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ITEM:
ELECTRIC MOTOR/BRAKE, DOGR DRIVE ACTUATOR

FUNCTIOHN:
I¢ PROVIDE TCRQUE REQUTIRED To CPEN/CLOSE DOORS.

FATIATRE MODE:
BRARE FAILS T¢ ENGAGE

CAUSE ({5} : .
ADVEESE TOLERANCE/WEAR, CONTAMTNATION/FOREIGH ORJECT/DEERIS, DEFECTIVE
FPART/MATERTAL OR MANUFACTURING DEFECT, FAILORE/DEFLECTION OF INTERNAL
PART, ELECTRICAYL FAILURE= (SHORT CIRCUIT, EIC.), STRUCTURAL FAILTERT

EFFECT (5] ON: -
(A)SUBSYSTEM (B)INTERFACES (C)MISSICN (D)CREW/VEHICLE

(A,B,C,D}) FIRST FAILURE OF MOTOR OR BRAKE ON SAME SHAFT = NO EFFECT.
GECOND FAILURE OF REMAINING MOTOR OR BRARE ON SAME SHAFT - LOSS OF
FUNCTICN; INABILYTY TC OPEN ASSOCTATED STAR TRACKER DOOR.

FAILS REDUNDANCY SCREEN "B™ STNCE NORMAI, FUNCTION CALLS FOR DUAL HQTOR
CPERATION WHILE IN FLIGHT.
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DISPOSITION & RATIONALE:

(A})DESIGN (B)TEST (C)INSPECTION (D)FATLURE HISTORY (E)OFERATIONAL USE

{A) DESIGN

THE STAR TRACKER DOOR SUBSYSTEM CONSISTS OF A STALED DOOR AND AN
ELECTROMECHANICAL DOOR DRIVE ACTUATOR. THE DOOR DRIVE ACTUATCR THAT
CONSISTS OF A PLANETARY GEARBOX/DIFPERENTIAL AND A SPRING LOADED (4)
BALL-DETENT TORQUE LIMITER CRIVEN BY TWO (REDUNDANT} 3-PHASE ELECTRIC
MOTORS: EACH WITH AN INTEGRAL SPRING-LOADED BRAKE. LIMIT SWITCHES, SOFT
{LEAF SPRING) STOPS AND HARD MECHANICAL STOFS CONTROL/LIMIT ACTUATOR
MOVEMENT /ROTATION. HCOUSING FARRICATED OF EAL=-4VT TI AND DESIGNED TO
PRECLUDE THE ENTRY OF FOREICN PARTICLES. GEARS MADE OF PH13-8MO AND 455
CRES; 4340 AND SNI-4CO=.2C STL. BEARINGS MADE OF 440 AND OTHER CRES.
DOCRS AND TRACKS MADE OF 2219 AL. PARTS CLEANED TC LEVEL 300, PER
MAC101-301 (PRIOR TO ASSEMBLY). ASSEMBLED IN A CLASS 10Q,000 CLEAN ROCM
{PER FED-S5TD-20%). DUAL ROTATING SURFACES ON BEARINGS. BSAFETY FACTOR
1.4 MINIMUM, PROVISICN EXISTS TC CYCLE ACTUATOR (TC LOQSEN
STALLED/JAMMED MECHANISK). ERARES ARFE DESIGNED TO FAIL 1N THE ENGAGED
POSITION. DIFFERENTIAL IS DESIGNED TO DISTRIBUTE POWER FROM EITHER GONE
OR BOTH (REDUNDANT) MOTORS. - TORQUE LIMITER IS DESIGNED TO PROTECT MOTORS
AND DRIVE TRATN FROM AN OVERLOAD FATIUNE. REF. STRESS ANALYSIS REDORT
S577-5H~Q178, VOL. II. )

{B) TEST

QUALIFICATION TESTS: COMPONENT UAL-CERTIFIED PER CR=-28-621=0066=0007.
QUALIFICATION TESTS INCLUDE: HUMIDITY TEST (PER MIL-STD-B10E), METHOD
507, PROCEDURE I}, QUAL-ACCEPTANGE VIBRATION TEST (QAVT) {ACCUSTIC
VIBRATTONE FROM 16=-2,000 HZ FOR 5 MINUTES: BLECTRICAL CIRCUITS CHECYED
WITH ACTUATOR CYCLED FROM CLOSED, TO OPEN, TO CLOSED POSITION), FLIGHT
VIBRATION TEST (20-2,000 HZ FOR 71 MINUTES: 15=-3,000 EZ FOR 34 MINUTESY,
EXPLOSIVE ATMOSPHERE TEST (ACTUATOR NOT To EXCEED +352 DEG F OR EXPLODE
IN WHICH BUTANE ENVIRONMENT, DURING ONE EXTEND DR RETRACT STRORE),
THERMAL CYCLIKG TEST (CYCLED FIVE TIMES BETWEEN —100 DEG F AND +350 DEC
F, WITH AT LEAST 60 MINDUTES DWELL AT EACH EXTREME), OPERATING LIFE TFEST
{ACTUATOR CYCLED 2,000 TIMES AT ROCM TEMP; INCLUDES MOTCR 1 AND MOTOR 2
CYCLED 200 TIMES EACH, ALONE, AND WITHIN 20 SEC/STROKE; AND 1,000 CYCLES
WITH BOTH MOTORS AND WITHIN 10 SEC/STROKE) AND STALL/MAXTIMUM TORQUE TEST
(TORQUE LIMITER HOLDS AT 1,246 INCH-LE AND SLIPS AT 1,450 INCH-LP).
FOWER CONSUMPTION TEST, FRESSURE LEAK TEST AND FREE~PLAY TEST WERE
CONDUCTED AS DEFINED IN THE ACCEPTANCE TESTS. CERTIFICATION BY
ANALYSIS/SIMILARITY INCLUDED: FUNGUS, QZONE, ACCELERATION, TRANSFACKAGE,
SAND/DUST, SALT SFRAY, LIGHTNING, SHCCK AND THERMAL VACUUM.

k

ACCEFTANCE TESTS: TNCLUDES EXAMINATION OF PRODUCT (FOR WEIGHT,
DIMENSIONS, CONSTRUCTION, CLEANLINESS AND FINISH), ACCEPTANCE VIBRATION
TESTS (AVT) (16~6,000 HZ FOR 1 MINUTE: WITH DOORS CYCLED AND ELECTRICAL
CIRCUITS VERIFIED), ACCEPTANCE THERMAL TESTS (ATT) (CYCLED BETWEEN =80
DEG F AND +330 DEG F), BONDING TEST (PER MFOO04—002), POWER CONSUMPTION
TEST (WITE TEMPERATURE BETWEEN -80 DEG F AND +330 DEG F, SINGLE MOTOR
CYCLED WITHIN 20 SEC, DUAL MOTORS CYCLED WITHIN 10 SEC, 22 WATTS/MOTOR
MAXIMUM, 400% MAXIMUM STARTING CURRENT AT RATED LOAD), INSULATION
RESISTANCE TEST AND DIELECTRIC WITH STANDING VOLTAGE TEST {PER MP0OG4=-
G02) , PRESSURE LEAKAGE TEST (MAXIMUM O.014%8 LB/SEC FOR LOWER DOOR,
MAXIMUM 0.0172 LB/SEC FOR UPPER DOGR, AT 5.5 PSID), CYCLING TEST (SINGLE
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MOTGR, 40 CYCLES EACH AT 20 SEC/STROKE: DUAL MOTOR, 120 CYCLES AT 10
SEC/STROKE}, FREEPLAY TEST (MAXIMUM OF TWO DEGREES WITH 100 INGH-LE
REVERSING TORQUE ON CPEN DCOR; NONE WITH DROOR CLOSED), STALL/MANIMITM
TORQUE (TORQUE LIMITER HOLD AT 1,246 INCH=-LE AND SLIFPS AT 1,450 INCH-
1R}, IRREVERSIBILITY TEST (DOOR 1IRREVERSIBLE FROM CLOSED POSITION, WITH
MAXTMUM OPERATING LOAD PLUS A 5.5 PSI AIRIOAD ON EXTERICR OF DOOR) AND
TRAVEL LIMITS TEST (DOCR CYCLED OPEN AND CLOSED; STOPPED BY LIMIT
SWITCHES) .

OMRSD: sz-sman TRACKER DOORS CYCLED OPEN/CLOSED (TO VERIFY SATISFASTOURY
OPERATION OF DOCRS AND LIMIT SWITCHES): SINGLE MOTOR (TO TEST #OR
REDONDANT MOTOR BRAKE ENGAGEMENT) AND DUAL MOTOR CFERATION. INSDECT
DOORS FOR EVIDENCE OF BINDING, GALLING, DEFOFMATICN, LOOSE/NON=
FUNCTIONAL/MISSING HARDWARE OR OTHER ANOMALIES, FREQUENCY: ALL VEHICLES
AT GROUND TURNARCUND, AFTER ALL FLIGHTS.

(c} INSPECTION

RECEIVING THSPECTION
MATERTAL AND FROCESS CERTIFICATIONS VERIFIED BY INSPECTION. CHEMICAL
ANARLYSTS OF RECEIVED RAW MATERTAL VERTIFIED BY TINSFECTION.

CONTAMINATION CONTRCL

CLEANIINESS AND CORROSION CONTROL REQUIREMENTS ARE VERIFIED BY
TREFECTION.

ASSEMEBLY /INSTALTATION
MOTCOR/ERAKE ASSEMBLY VERIFIED BY INSPECTION. SPRING DIAMETER AND
HEASITREMENT QF SPRING UNDER FORCE VERIFIED EY INSFECTION.

CRITICAL FROCESSES

SOLDERING, NICKEL FLATING, VACDUM BAKING, EPOXY FOTTING, LOCTITE
APPLICATION AND BEARING JINSTALIATION ARE VERIFIED BY INSPECTION. ABILITY
OF LOCTITE TO¢ WITHSTAND BACKDRIVE WITH TORQUE WRENCH VERIFIED BY
INSPECTION.

TESTING
ATF VERIFIED BY INSPECTICN.

(D} PAIXURE HISTORY
THERE HAVE BEEN NO ACCEPTANCE TEST, QUALIFICATION TEST, FIELD OR FLIGHT
FAILURES ASSOCTIATED WITH THIS FAILURE MODE.

(E] OPERATIONAL USE
NONE,




