SHUTTLE CRITICAT ITEMS LIST - CTRELTER
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ASEEMELY *ET/0RB SEPARATION DQOR MECH CRIT. FUNC: 1k
F/H RI MC147-0013 - CRIT. HDW: 2
P/N VENDOR: 15650 HOQVER ELECTRIC VEHICLE 102 103 104
QUANTITY :4 (2 FORWARD & 2 AFT) EFFECTIVITY: X X X
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REDUNDANCY SCREEN: A-PASS B-FAIL <C-FASS
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ITTEM:
ELECTRI{ MOTOR/BRAKE, CENTERLINE LATCH ACTUATCR
UNCTIOHN:
%o KEEP MOTOR AND DRIVE TRAIN FROM ROTATING AFTER ELECTRICAL POWER IS
OFF.

FATIITRE MODE:
ARAXE FATIS T ENGAGE

USE(5) :

‘EDVEREE TOLERANCES/WEAR, CONTAMIMNATION/FOREIGN QBRJECT/DEBRIS, DEFECTIVE
PART/MATERTAT OR MANUFACTURING DEFECT, FAILURE/DEFLECTION OF INTERNAL
PART, ELECTRICAL FATLURE (SHORT CIRCUIT, ETC.)

EFFECT(S) ON:
() SUBSYSTEM (B) INTERFACES (C)MISSION (D)CREW/VEHICLE

{A) LQSS OF REDUNDANCY.

(B) NC EFFECT UNLESS POWER IS LOST TO ASSQCIATED MOTOR.

(C,D) FIRST FAILTTRE OF MQTOR QR BRAKE OM SAME SHAFT - NO EFFECT. SECOND

FAILURE OF REMAINING MOTOR OR BRAKE QN SAME SHAFT - LOSS OF FUNCTION.

POSSIBLE LGSS OF CREW/VEHICLE DUE TO DAMAGE CRUSED BY- THERMAL EFFECTS IF
- TEE DOORS CANNOT BE CLOSED AND FULLY LATCHED FOR SAFE RE-ENTRY.

FAILS REDUNDANCY SCREEN "B" SINCE THERE IS5 NO VISUAL OR INSTRUMENTED WAY
OF DETECTING A TAILURE OF THE BRAKE WHILE IM FLICHT.



SHUTTLE CRITICAL ITEMS LIST = OREBITER

SUBSYSTEM :ACTUATION MECH=-ET/CRE DOOR FHEA MO 0Z2-4D=-014500-3 REVIOZ/Ll7/88

DISPOSITION & RATIOHALE:

(A)DESIGN (B)TEST (C)INSPECTION (D)FAILURE EISTORY ({E)OPERATIONAL DSE

(A) DESICN

TWO CENTERLINE LATCHES, DRIVEN BY INDI?IDUEL ELECTRUMECHANICAL ACTUATCRS,
EXTEND AND ROTATE (TD EHGEGE AND HOLD BOTH ORBITER/ET UMBILICAT, DOORS
FOLLY OFEN FOR LIFT-QFF AND ASCENT) AND THEN ROTATE AND RETEACT FLUSH
WITH THE CQUTER MOQLDLINE (OML}; TO BELEASE THE DOORS FOR CLOSTRE AFTER
CREBITER/ET SEPARATION. EACH CENTERLINE LATCH ACTUATCR CONSTSTS OF A
PLANETARY GEAREQX/DIFFERENTIAL DRIVEN BY TWQ (REUUNDANT} 3-PHASE ELECTRIC
MOTORS; EARCH MOTOR HAS AN INTEGRAL SPRING-LOADED FRICTION CIUTCHE/ERAKE;
WITH LIMIT SWITCHES AND MECHANICAL STOPS TO CONTROL/LIMIT ACTUATOR
MOVEMENT /ROTATION. THE ACTUATOR HOUSTHG IS DESIGNED TO FRECLUDE THE
ENTRY OF FOREIGN PFARTICLES. PARTS ARE CLEANED TO LEVEL 300, PER MAOL1(-
301 (PRIOR TO ASSEMBLY). ASSEMBLED IN A CLASS 100,000 CQLEAN RGOM (FER
FED-STO—20%). DUAL FOTATING SURFACES ON BEEARINGS. SAFETY FACTCR 1.4
MINIMUM. PROVISION EXISTS TC CICLE THE ACTUATOR (To LOOSEYW
SETALIED/JAMMED MECHANISHM). BRAKES MUST BE ELECTRICALLY EMNERGIZEDL TO
DISENGAGE ANT: ARE DESIGNED TO FAIL IN THE ENGAGED POSITION. DIFFERENTIAL
It DESIGNED TO DISTRIBUTE POWER FROM EITHEE ONE CE EOTH (REDUNDAMT
MOTORS) . MOTORS DESIGNED TO OPERATE IN EMERGENCY 2=-FHASE CONDITIOM.
DESIGH DOES NOQT INCORPORATE A TORQUE LITMITER (IN ORDER THAT OUTFUT TORQUE
HOT BE MECHANICALLY RESTRICTIEDR).

(B) TEST

QUALIFICATION TESTS: QUAL-CERTIFLIED PER CR=-45-147-0013-0001.
QUALIFICATION TESTS INCLUDED: HUMIDITY TEST, SHOCK TEST, QUALIFICATION
ACCEPTANCE VIBREATTION TESTS {QAVT), THERMAL VACUUM TEST, THERMAL CYCLING
TEST, OFERATING LIFE TEST (2,004 CYCLES AT &5 INCH-LE LOAD, 100-MIZSIOM,
10=-¥EAR LIFE; EXPECT 500 CY¥CLES FER 100 MISSIONS), MECHANICAL STOP TEST,
FOWER CONSUMPTION TEST, FREE'PL&Y'TEST, AND IRREVERSIBILITY TEST.

ACCEPTANCE TESTS: INCLUDES EXAMINATION OF PRODUGT {FOR WEIGHT,
DIMENSIONS, CONSTRUCTION, CLEANLINESS AND FINISH), ACCEPTANCE VIERATION
TESTS (AVT)(20-2,000 HZ, 30 SEC TO 5 MINUTES, IN EACH OF THREE ORTHOGONAT
AXES, WITH ELECTRICAL CIRCULTS MONITORED FOR CONTINUITY), ACCEETANCE
THERMAL TEST (ATT) (CYCLED BETWEEN =80 DEG F AND +330 DEG F! MOTOR 1,
MOTOR 2 AND DUAL MOTOR), FOWER CONSUMPTION TEST (OPERATED AT RATED LOAD
AT -50 DEG P, SINGLE MQTOR DEPLOYED WITHIN 12 SEC, DUAL MOTGRS DEPLOYED
WITHIN & SEC, 23 WATTS/MOTOR MAX, 0.41 AMPS/PHASE/MOTOR MaX: 160 :
WATTS/MOTOR MAX STARTING POWER AND (.23 AMDPS/DHASE/MOTOR MAX STARTING
CURRENT)} , INSULATION RESISTANCE TEST AND DIELECTRIC STRENGTH TEST (PER
MFO004=002} , CYCLING TEST (OFERATED AT RATED LOAD; SINGLE MOTOR, 20
CYCLES EACH FROM LATCHED-UNLATCHED=LATCHED AT 12 SEC/DIRECTION: DUAL
MOTOR, 60 CYCLES FROM LATCHED-UNLATCHED=-LATCHED AT 6 SEC/DIRECTION),
FREEPLAY TEST (MAX ANGULAR FREEFLAY AT THE OUTFUT GEAR NOT TO EXCEED 1.5
DECREES ROTATION, WITH 10 INCH-LB OF REVERSING TORQUE}, STALL/MANIMUM
TORQUE TEST (MAX ACTUATOR OUTPUT 281 INCH-LB), IRREVERSIBILITY TEST
(ACTUATOR MUST BE IRREVERSIBLE TO THE ULTIMATE STATIC LOAD IN EITHER
DIRECTION), COAST TEST (OPERATED AT RATED LOAD, MAX OUTEUT GTAR ROTATION
AFTER REMOVAL OF ELECTRICAL FOWER IS 20 DEGREES) AND MANUGATL DRIVE TEST
(ACTUATOR MUST BE CAPABLE OF MEETING OUTPUT LOAD/STROKE REQUIREMENTS WITH
A MAYTMUM OF S50 TURNS AT THE MANUAL INPUT DRIVE).



SHUTTLE CRITICAL ITEMS LIST - QORBITER .

SUBSYSTEM :ACTUATIGN MECH-ET/ORB DOCR TFMEA NO 02-4D-014600=3 REV:0z/17/88 .

OMRSD: OPERATTONAL CHECKOUT OF ET DOOR CENTERLINE LATCH (EXTEND/LOCK);
SINGLE MOTOR QFERATICH [(MOTOR 1, MOTOR 2) To ALSO ENSURE THAT THE DRANT
OH THE SECOND MOTOR IS5 CPERATING PRUPERLY. FREQUENCY - ALL VEHICLES AT
GROUND TURNARCUND. :

(C) IHSPECTICH

FECEIVING INSPECTTION

CERTIFICATION OF COMPLIANCE, TEST CQUPONS, PHYSICAL AND CHEMICAL RECORDS
ARE VERIFIED BY INSFECTION. RECEIVING INSFECTION PERFORMS VISUAL AND
DIMENSIONAYT, EXAMTNATION OF ALL INCOMING PARTS.

CONTAMTNATION CONTRCL
- A CLASS 100,000 CLEAN ROOM FACILITY IS USED FOR ASSEMBLY. ALL METAL
PARTI ARE VERIFIED BY INSPECTION TU BE CLEANED AND FROPERLY PACKAGED.
FINAL INSPECTION INCLUDES CHECKS FTOR CONTAMIMNATION USING BORESCCPES, 5X
- AND 10X MAGNIFICATIOM DEVICES, AND MEMBRANE FILTRATICN M=THCODS.

ASSEMALY /TNSTALLATION .
INSPECTION VERIFIES DIMENSIONS OF ALL DETATL PARTS.

NONDESTRUCTIVE EVALUATION

ALL DETAIL PARTS MACHINED TO EQOVER DRAWINGS ARE MAGNETIC FARTICLE
INEPECTED PER MIL-I-£848 OR FLUOCRESCENT PENETRANT INSPECTED PER MIL-I-
€364, DEPENDING ON ALLCY, VERIFIED RY IMSPECTIOW.

CRITICAL PROCESSES
CRIMPING CONTROLE AFE MAINTATNWNED IN ACCURDANCE WITH MSC-SPEC-Q-TA.
SOLODERING TS5 TQ NHBS3IQO0.4(3A) AND IS VERIFIED EBY INSPECTIOM.

TESTING
MACCEPTANCE TESTING IS VERIFYIED BY INSPECTION.

BEANDLING/ PACFAGIRG
ALY, METAL PARTS ARE VERIFTED RBY INSEECTION TQ BE PROPERLY DPACKAGED.

{I) FAILURE HISTORY
THERE EAVE BEEN NO ACCEPTANCE TEST, QUALIFICATION TEST., FIELD OR EFLIGHT
FAITORES ASZOCTATED WITH THIS FAILURE MOLE.

(E) CFERATIONAT. TISE
HONE.




