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ASSEMELY :ET/ORBITER UMEILICAL DOOR MECEANISHMS CRIT. FUNC: 1R
PN RI tMC227-0041 CRIT. HDW: 2
P/N VENDDR:15490 HOOVER ELECTRIC VEHICLE 1G2 143 104
QUANTITY 14 (2 LHZ & 2 LO2) EFFECTIVITY: 4 X X
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ITEM:
ELECTRIC MOTOR/BRAKE, DOOR "UPLOCK" LATCH ACTUATOR

FURCTION:
TC FEEFP MOTOR AND DRIVE TRAIN FROM EGTATIHG AFTEER ELECTRICAL POWER IS

REMOVED.

FAIILURE MCDE:
BRARE FAILS TC ENGAGE

CAUSE (S} ¢
ADVERSE TOLERANCES/WEAR, CONTAMINATION/FOREICN OBTECT/DEBRIS, DEFECTIVE
FART/MATERIAL OF MANUFACTURING DEFECT, FAILURE/DEFLECTION ©F INTERNAL
PART, ELECTRICAT. FALLURE-(SHCRT CIRCUIT, ETC.)

EFFECT{3) ON:
(A)SUPSYSTEM (B) INTERFACES (C)MISSION (D) CEEW/VEEICLE

(A) LOSS OF REDUNDANCY.
(B} FO EFFECT ONLESS POWER IS LOST TO ASSOCIATED MOTOR.

{C,D) FIRST FAILURE OF MOTOR OR BRAKE ON SAME SHAFT - NO EFFECT. SECOKD
FAILURE OF REMAINING MOTOR OR BRAKE ON SAME SHAFT - LOSS OF FUNCTION.
POSSIELE LOSS OF CREW/VEHICLE DUE TO DAMAGCE CAUSED BY THEEMAL EFFECTS IF
THE DOORS CANNOT BE CLOSED AND FULLY LATCHED FOR SAFE RE-ENTRY.

FATLS REDUNDANCY SCREEN "BA" SINCE THERE IS NCQ VISUAL OR INSTHRUMENTED WAY
OF DETECTING A BRAKE FATLURE WHILE IN FLIGHT.
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DISPOSITION & RATIONALE:
(A}DESIGN (B}TEST {C)INSFECTICN (D)FAILURE HISTORY (E}CPERATIONAL USE

(A) DESIGN
EACH ORBITER/ET UMBILICAL DOOR IS PULLED TO A FULLY CLOSED AND LATCHED
POSITION BY THREE (3) POUR=BAR/OVER-CENTER UPLOCK LATCHES DRIVEN BY AN
ELECTROMECHANICAL ACTUATOR THRCUGH A TCROUE TUBE, EELLCRANKS, AND
CONNECTING RODS. EACH LATCH DRIVE ACTUATOR CONSISTS OF A PLANETARY

. GEARBCOX/DIFFERENTIAL DRIVEN BY TWO (REDUNDANT) 3-FHASE ELECTRIC MOTORS;
EACH MOTOR HAS AN INTEGRAL SPRING-LOADED FRICTION CIUTCH/BRAEE AND AW
INTEGRAL SPRING-LOADED DUAL-DISC PLATE FRICTION TORQUE LIMITER; WITH
LIMIT SWITCHES AND MECHANICAL STOPS TO CONTROL/LIMIT ACTUATOR MOVEMENT/
ROTATION. THE ACTUATOR HOUSING IS DESIGNED TO PRECLUDE THE ENTRY OF
FOREIGN PARTICLES. PARTS ARE CLEANED TO LEVEL 300, PER MAOQLl1l0-301 (PRIOR
TO ASSEMBLY); ASSEMBLED IN A CLASS 100,000 CLEAN ROOM (PER FED=STD=209).
DUAL ROTATING SURFACES ON EEARINGS. SAFETY FACTOR 1.4 MINIMUM.
PrROVISION EXISTS To CYCLE THE ACTUATOR (To LOOSEN STALLED/JAMMED
MECHANISM). BRAKES MUST EE ELECTRICALLY ENERGIZED TG DISENGAGE AND ARE
DESTENED TO FATL IN THE ENCAGED POSITION. DIFFERENTIAL IS DESIGNED TO
DISTRIEUTE POWER FROM EITHER ONE OR BHOTH (REDUNDANT MOTCORS). EACH TORQUE
LIMITER I3 DESIGNED TO PROTECT ITS MOTOR AND DRIVE TRAIN FROM AN QVERLCAD
FAILURE. MOTORS DESIGNED TO OFERATE IN EMERGENCY z-PHASE CONDITION.

{B) TEST
QUATIFICATIUN TESTS: QUAL-CERTIFIED PER CR-45-287-0041-0001.
QUALIFICATION TESTS INCLUDED: OUMIDITY TEST, SHOOK TEST, QUALITICATION
ACCEPTANCE VIBRATION TESTS (QAVT), THERMAL VACUUM TEST, THERMAL CYCLING
TEST, OPERATING LIFE TEST (2,000 CYCLES, 100-MISSION, 10-YEAR LIFE;
EXPECT 500 CY¥CLES PER 100 MISSIONS), MECHAWNICRL STOP TEST, POWER
CORSUMPTION TEST, FREEFLAY TEST, AND IRREVERSIRILITY TEST.

ACCEDTANCE TESTS: INCLUDES EXAMINATION OF PRODUCT (FOR WEIGHT,
DIMENSIONS, CONSTRUCTION, CLEANLINZSS AND FINISH), ACCEFTANCE VIBRATION
TESTS (AVT) (20~2,000 HZ, 30 SEC TO 5 MINUTES, IN EACH OF THREE ORTHOGONAL
AXES, WITH ELECTRICAL CIRCUITS MONITORED FOR CONTINUITY}, ACCEDTANCE
THERMAT, TEITS [(ATT) (CYCLED BETWEEN —-BO DEGC F AND +330 DEG F; MOTOR 1,
MOTOR Z AND DUAT, MCTCOR), POWER CONSUMPTION TEST (OFERATED AT MAXIMIM LOAD
AT -50 DEG F, SINGLE MOTOR DEPLOYED WITHIN 12 SEC, DUAL MOTORS DEPLOYED
WITHIY 6 SEC, 210 WATTS/MOTOR MAX, 0.223 AMPS/MOTIOR MAX; 618 WATIS/MOTOR
MAX STARTING POWER AND 2.5 AMPS/PHASE/MOTOR MAY STARTING CURRENT),
INSULATION RESISTANCE TEST AND DIELECTRIC STRENGTH TEST (PER MFO004-002],
CYCLITHNG TEST (OFERATED AT RATED LOADr EINGLE MOTOR, 20 JY¥CLEE EACH FROM
CW=CCW=CW ROTATION AT 12 SEC/DIRECTION! DUAL MOTOR, €4 CYCLES FROM CW=
CCW=CW ROTATION AT & SEC/DIRECTION), FREEPLAY TEST (MAX ANGULAR FREEFLAY
AT OUTFUT SHAFT +/-0.25 DEGREES ROTATION, WITH 10 INCH-LEB OF REVERSING
TORQUE) , STALL/MAXIMUM TORQUE TEST (MAX ACTUATOR OUTPUT 6,000 INCH-LB),
IRREVERSIDILITY TEST (ACTUATOR MUST EE IRREVERSIBLE TO THE STATIC LIMIT
LoAD OF 950 INCH-LB, IN EITHER DIRECTION}, MECHANICAL LIMITS TEST AND
ELECTEICAL LIMITS TEST [ACTUATOR CYCLED THROUGH ITS FULL TREAVEL TOQ VERIFY
COMPLIANCE WITH MECHANICAL AND ELECTRICAL LIMITS).
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OMPSD: LATCH/RELEASE QFERATIONAL CHECKOUT OF RIGIHT-HAND/LEFT-HAND ET
UFLOCK DOOR LATCHES; MOTOR 1, MOTOR 2 AND DUAL MOTOR GTERATION. SINGLE
MOTOR OFERATION ALSO ENSURES THAT THE BRAKE ON THE SFECOND MOTOR Is
OPERATING PROPERLY. FREQUENCY = ALL VEHICLES AT CROUND TURHARCTUND .

(¢) INSPECTION

RECEIVING THSPECTION

CERTIFICATION OF COMFLIANCE, TEST COUPCHS, PHYSICAI, AND CHEMICAT RECJRLS
ARE VERTFIED EY INSPECTION. RECEIVING INSPECTION DPERFORMS YISUAL aND
DIMENSICHAL EXAMINATION OF ALL INCOMING FPARTS.

CONTAMINATICN CONTROL

A CLASS 100,000 QLEAN ROOM FASILITY IS USED FOR ASSEMBLY. ALL METAL
PARTS ARE VERIFIED BY INSPECTION TQ BE CLEANED AND PROPERLY PACKAGED.
FINAT, TNSPECTICON INCLUDES CHECKS FOR CONTAMINATION USING BORESCOPES, 3%
AND 10X MAGNTFTCATTON DEVICES, AND MEMERANE FILTRATION METHODS.

ASSEMBT.Y/INSTALLATION _
INSPECTICN VERIFIES AND RECUERDS DIMENSIONS OF ALT. DETAIL PARTS.

NOHDESTRUCTIVE EVALOATION -

ALL DETAIL PARTS MACHINED TO HOOVER DRAWINGS ARE MAGNETIC PARTICLE
INSFECTED PER MIL=I-GE2E£2 COR FLUDRESCENT PENETRANT INSPECTED PER MIL-I-
6856, DEPENDING ON ALLOY, VERIFIZD BY INSPECTION. )

* TESTING
ACCEPTANCE TESTING IS VERIFIED BY INSPECTION.

HANDLING/PACKAGTING
BAGGING OF DPARTS IS VERIFIED BY INSFECTION.

CRITICAT, FROCESSES
CRIMPING CONTROLS ARE MATINTAINED IN ACCORDANCE WITH MOC=SPEC-Q-TA.
SOLBERING I3 TO NHE 5300.4(3JA) AND IS VERIFTED BY INSPECTICHN.

(D] FATIORE HISTORY

THERE HAVE BEEN NC ACCEDTANCE TEST, QUALIFICATION TEST, FIELD OR FLIGHT
FATTURES ASSOCIATED WITH THIS PAILURE MODE.

{E} OPERATIONAL USE
HONE.



