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, SHUTTLE CRITICAL ITEMS LIST -~ ORBITER
.JBEYSTE-I :ACTUATION MECH-ET/ORB DOCR FMPA NO 02=4D=012500-5 REV:02/17/38

ASSEMALY :ET/CRBITER UMBILICAL DOGR MECHANISMS CRIT. FUNC: 1R
P/N RI *MC287~0020 CRIT. HDW: 2
F/N VENDOR:16800 HOOVER ELFCTRIC VYEHICLE 1g2 la3 104
QUANTITY :4 (2 LEZ & 2 LO2) EFFECTIVITY: X X X

1 (2 PER ACTUATCR) PHASE(S): ©PL LO X OO Do X LS
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ITEM:

TORQUE LIMITER, DOOR DRIVE ACTUATOR

FUONCTION
T0 PROTECT THE DOOR STRUCTURE, DOCR DRIVE LINKAGE AND ACTUATCR BY
ALLOWING PREDETERMINED SLIPPACE DURING A STALL OR JAM CONDITION.

FATILRE MCDE;:
TORQUE LIMITER FAILS TO SLIP AT MAXIMUM ALLOWABLE TORQUE

JSE(S) :

E TOLERANCES/WEAR CHANGE IN MATERTAL FROFERTIES CONTAMINATIONS
FOREIGHN QARTECT/DEBRLS, DEFECTIVE PART/MATERTIAT. CR MANUFACTURING DEFECT,
TEMEERATURE

EFFECT (5} OB:
(2) SURSYSTEM (B)INTERFACES (C)MISSION (D)CREW/VEHICLE

(A) WITH JAMMING CONDITION, A POSSIPLE BROKEN MECHANTISH. LosSs OF
FUNCTION = DOOR UNABLE TO BE CLOSED.

(B) THERMAL LEAKAGE INTO COMPARTMENTS.

(C,D) LOSS OF ALL REDUNDANCY WILI RESULT IN POSSIBLE IOSS OF CREW/VEHICLE
DUE TO DAMACE CAUSED BY TEERMAL EFFECTS, IF DOORS CANNOT BE CLOSED AND
FULLY IATCHED FOR SAFE RE-ENTRY.

FATLS REDUNDANCY SCREEN "A™ SINCE THERE ARE NO TURNAROUND TESTS TC VERIFY
THIS TYPE OF FAILURE (OF THE MAXTIMUM SETTING) OF A TORQUE LIMTTER (THAT
IS FART CF A DUAL MOTOR/DIFFERENTIAL DRIVE TRAIN] AND FATILS SCREEM "B®
S8INCE A TCRQUE LIMITER FAILURE CAMNOT EE DETECTED WHILE IN FLIGHT.
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DISPOSITION & RATIONALE:

(A)DEST&GN (B)TEST (C) INSPECTION (D]FEILURS HISTORY (E)OPERATIONAL USE

{A) DESTIGM ' :

(

EACH ORBITER/ET UMBILICAL DOOR IS OPENED OR CLOSED (TC WITHIN APPRCX 2
INCHES) BY FOUR-BAR/OVER-CENTER HINGE/ACTUATION LINKAGES THAT ARE DRIVEN
BY AN ELECTROMECHANICAT, ACTUATOR THROUGH A TORQUE TUBE, EBELL-CHAN¥S, AND
CONNECTING-RODS. EACH DOOR DRIVE ACIUATOR CONSISTS COF A FLANETARY
GEARBOY/DIFFERENTIAL DRIVEN BY TWQ (REDUNDANT) J3I=FEASE ELECTRIC MOTORS;
EACH MOTOR HAS AN INTEGRAL SINGLE-LOADED FRICTION CLUTCH/ERAKE; AN
INTEGRAL SPRING-LOADED DUAL-DISC PLATE FRICTION TCRQUE LIMITER: WITH
LIMIT SWITCHES AND MECHANTCAL STOPS TO CONTROL/LIMIT ACTUATCR

MOVEMENT /ROTATION. THE ACTUATCRE HOUSING IS DESIGNED TQ PRECLUDE THE ENTRY
OF FOREIGHN PARTICLES. PARTS ARE CLEANED TO LEVEL 300, FER MACll0-301
(PRIQR TO ASSEMELY); ASSFEMELED IN A CLASS 100,000 CLEAM ROooM (PER FED-
§TD—-209) . DUAL ROTATING SURFACES ON BEARINGS. SAFETY FACTOR 1.4
MINIMUM. PROVISION EXISTS TO CYCLE THE ACTUATOR (TCO LOOSEN STALLED/
JAMMED MECHAWISM). BRAFKES MUST BE ELECTRICALLY ENERGIZED TO DISENGAGE
AND ARE DESIGNED To FAIL IN THE ENGAGED PCSITION. DIFFERENTIAL IS
DESIGNED TO DISTRIBUTE POWER TROM EITHER ONE CR BCTH (REDUNDANT) MOTORS.
MOTCRS DESIGCNED TO OPERATE IN EMERGENCY 2-PHASE CONDITION. EACH TORQUE
LIMITER IS DESIGNED TC PROTECT ITS MOTOR AND DRIVE TRAIN FROM AN
OVERLOAD FAILURE.

B} TEST :

QUALIFICATION TESTS: QUAL—CERTIFIED PER CR-45-287-0030-0001.
QUALIFICATION TESTS INCLUDED: HUMIDITY TEST, SHOCE TEST, QUALIFICATION
ACCEPTANCE VIBERATION TESTS (QAVT), THERMAL VACUUM TEST, THERMAL CYCLING
TEST, OPERATING LIFE TEST (2,000 CYCLES, 100-MISSION, 10-YEAR LIFE;
EXPECT 500 CYCLES FER 100 MISSIONS), MECHANICAL STOP TEST, FPOWER
CONSUMPTICN TEST, FREEPLAY TEST, AND IRREVERSIBILITY TEST. :

ACCEPTANCE TESTS: INCLUDES EXAMINATION OF PRODUCT (FOR WEIGHT,
DIMENSIONS, QONSTRUCTION, CLEANLINESS AND FINISH), ACCEPTANCE VIERATION
TESTS (AVT) (20-2,000 HZ, 30 SEC TC 5 MINUTES, IN EACH OF THREE ORTHOGONAL
AXES, WITH ELECTRICAL CIRCUITS MONITORED FOR CONTINUITY), ACCEPTANCE
THERMAL TESTS (ATT) (CYCLED BETWEEN -80 DEG F AND +330 DEG F; MOTCR 1,
MOTOR 2 AND DUAL MOTOR), POWER CONSUMPTION TEST (QPERATED AT RATED LOAD
AT 50 DEG F, SINGLE MOTOR DEPLOYED WITHIN 48 SEC, DUAL MOTORE DEPLOYED
WITHIN 24 SEC, 165 WATTS/MOTOR MAX, 0.75 AMPS/PHASE/MOTOR MAX! 516
WATTS/MOTOR MAX STARTING POWER AND 3.5 AMPS/PHASEZ/MOTOR MAX STARTING
CURRENT: OPERATED AT MANIMUM LOAD AT -50 DEG F, 136 WATTS/MOTOR MAX AND
0.77 AMPS/PHASE/MOTOR MAX), INSULATION RESISTANCE TEST AND DIELECTEIC
STRENGTH TEST (PER MF0004-002), CYCLING TEST (CPERATED AT RATED LCAD:
SINGLE MOTCR, 13 CYCLES EACH FROM CW=CCW-CW ROTATION AT 48- SEC/DIRECTION:
DUAL MOTOR, 70 CYCLES FROM CW-CCW—CW ROTATION AT 24 SEC/DIRECTION},
FREEPLAY TEST (MAX ANGULAR FREEFPLAY AT OUTPUT SHAFT +/-1.0 DEGREES
ROTATION, WITH 10 INCH-LE OF REVERSING TORQUE), STALL/MAXIMUM TORQUE TEST
(MAX ACTUATCR OUTPUT 14,000 INCH-LE, AT -75 DEG F MINIMUM},
IRREVERSIBILITY TEST (ACTUATCR MUST BE IRREVERSIELE TO THE OFERATING LOAD
OF 1,875 INCH-LB, IN ELTHER DIRECTION), MECHANICAL LIMITS TEST AND
ELECTRICAL LIMITS TEST (ACTUATOR CYCLED THROUGH ITS FULL TRAVEL TO VERIFY
COMPLIANCE WITH MECHANICAL AND ELECTRICAL LIMTTS).



SHUTTLE CRITICAL ITEMS LIST — QOREITER

SUBSYSTEM :ACTUATION MECH-ET/ORB DOOR FMEA MO 02-4D-012600-5 REV:02/17/88
OMRSD: NONE.

(C) INSFECTION

RECEIVING INSFECTICH

CERTIFICATION OF COMPLIANCE, TEST COUPFONS, PHYSICAL AND CHEMICAL RECORDS
ARE MATNPTAINED IN THE MASTER FILE. RECEIVING INSFECTICN PERFORMS VISUAL
AND DIMENSIONAL EXAMIMATION CF ALL INCOMING PARTS., QUALITY CONTROL
MATNTAINS SURVEILLANCE OF RAW MATERIAL, LIMITED LIFE MATERTALS, CEEMICAL
AND METATITITRGTCAT. TESTS AND REPORTS. GEARS ARE HARDNESS CHECKED AND
YERIFIEDR BY INSFPECTION.

CONTAMIHNATION CONTECL

POLYETHYLENE SHEETING, USED TO BAG AMD SEAL PARTS AFTER CLEANING, IS
YERIFIED BY INSPECTICON. A CLASS 100,000 CLEAM ROOM FACILITY IS USED TOR
ASSEMELY AWKD VERIFIED BY INSPECTICON. ALL METAL PARTS ARE VERIFIED EY -
INSFECTION TO BE CLEAWED AND PFROPERLY PACFAGED. FPINAT TNSPECTION
INCLODES CHECEKS FCE CONTAMINATION USING BORESCOFES, BX AND 10X
MAGHNIFICATION DEVICES, AND FILTRATION METHODS.

ASSEMELY/INSTALLATICN )
INSPECTICH VERIFIES AND RECORDS DIHEHSIDHS OF ALL DETAIL BARTS.

RONDESTRUCTIVE EVALDATTON
PARTS ARE MACHETIC CR FLOUORESCENT PENETRANT INSPECTEL.

CRITICAL, PROCESSES
HEAT TREATING IS VERIFIED BY INSFECTION. IMNSPECTION VERIFIES THAT
GCEAREOXES ARE PROPERLY LUBRICATED.

TESTING |
ACCEFTANCE TESTING IS VERIFIED BY INSPECTION.

HANDLING/PACKAGING
HARDLING AMND PACEAGING REQUIREMENTS ARE VERIFIED BY INSFECTIOH.

(D} FAILURE HISTORY

TEERE HAVE BEEN NO ACCEPTANCE TEST, QUALIFICATION TEST, FIELD OR FLIGHT
FAITURES ASSOCIATED WITH THIS FAILURE MODE,

(E) OFERATICNAL USE
HOME.




