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SURSYSTEM :P/L RETEN & DEPLOY-MPM DEPLOY PMEA KRG 02-8B-PO02-1 REV:07/28/

ASSEMALY :MPFM DEPLOYMENT MECHANISM CRIT. FUNC: 1R

P/N RI tMC287-0037-0006/~0007 CRIT. HbW: 2

P/N VENDOR:15820=33/-7 BOOVER ELECTRIC VEHICLE 102 103 104

GUANTITY :1 BFFECTIVITY: ® X X

PHASE ($) 1 PL 11L& OC X DO X LS

REDUNDANCY SCREEN: B-PASS C-bas

PREPARED BY: APF R B 7 -1

DES D. 8. CHEUNG DES GOUb (_tonddy/ ke

REL M. B, MOSRCWITZ ©REL y = ;

QE W. J. SMITH GQE

YTEM:

GEARBOX (WITH TORQUE LIMITERS)
FUNCTION:

REDUNDANT POWER DRIVE UNIT (PDU) MOTORS DRIVE THRCUGH TORQUE LIMITERS A
TEX PDU GEARBOX TQ FROVIDE TORQUE TO THE MANIFPULATOR POSITTIONING
MECHANISM (MPM) DRIVESHAFT WHICH IN TURM DRIVES THE SEOULDER AND
PORWARD/MID/AFT FEDESTAL ROTARY DRIVE GEARBOX/DRIVE LINEAGES.

FATTIORY MODE:
FHYSICAL BINDING/JAMMING

CAUSE(8) =
ADVERSE TOLERANCES/WEAR, CONTAMINATION/FOREIGN OBJECT/DEBRIS, FAILURE/
DEFLECTION OF INTERNAL PART, LOS3 OF LUBRICANT, TEMPERATURE

EFPRCTS DN:
(A} EUBRSYSTEM (B) INTERFPACES {CIMISSION (D)CREW/VERICLE

(A) FAILURE WILL RESULT IN LOSS OF OUTFUT TO ALL MPM GEARBOXES AND HENC
RESULT IN A LOSS OF ABILITY TO POSITION THE MPM.

(B) FAILURE WILL RESULT IN LOSS OF ABILITY TO POSITION MEM CAUSING
POTENTIAL INTERFERENCE WITH PAYLOAD BAY (PLB) DOOR CLOSURE.

(C} FAILURE WILL RESULT IN POSSTALE 1058 OF WISSZION DUER 0 BLOCKAGE OF
PAYLOAD DEPLOYMENT/RETRIEVAL ENVELOPE OR INMARILITY TO DEPLOY REMOTE
MANIPULATOR SYSTEM (RMS).

(D) FAILURE WILL REQUIRE JETTISON OF MPM TO PREVENT POSSIBLE LOss OF
CREW/VEHICLE DUE TQ INTERFERENCE WITH PLE DOOR CLOSTURE.
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DISPOSTTION & RATIOHALE:
(A)DESIGN (B)TEST (C)INSPECTIGE (D)PATLORE HISTCRY (X)OPERATIOMAL OSE

A) DESIGN

t GEARS ARE DESIGNED WITH HIGH MARGINS. MAXTMUM CALCULATED TOOTH BENDING
STRESS APPROXIMATELY 80,000 PSI, ULTIMATE ALLOWABLE 180,000 PSI. RECYC
CAPABILITY TO CLEAR JAM. GEARBOY 1§ DESIGNED TO PRECLUDE ENTRY OF
POREIGN MATERIALS THAT CAN JAN THE GEARS. AFRARINGS INCORPORATE MULTIFL
ROTATING SURFACES. TORQUE LIMITER FREVENTS EXCESSIVE STALL TORQUE. T&
DRIVE ACTUATOR IS DESIGHNED TO WITHSTAND FULL STALL TORQUE AT FULL
INVERTCR AC POWER WITHOUT DAMAGE FOR A LIMITED TIME.

(B) TEST
QUALIFICATION TEST: THE ACTUATOR HAS BEEXNM CERTIPIED BY CR-25-287-0037-
0001&. QUALIPICATION TESTS OF A SIMILAR ACTUATOR MC287-0037-0001
INCLUDE: ACCEPTANCE TEST TO VERIPY CONFORMANCE WITH THE RROUIREMENTS
NOTED BELOW POR ACCEPTANCE TEST. BUMIDITY TEST - TEST IN ACCORDANCE WI
MIL-STD-310B, METHOD 507, PROCEDURE IV; QUALIFICATION ACCEPTANCE -
VISRATION TEST (QAVT) = 20 TO 2,000 HZ RANGE WITH MAXIMUM OF 0.067 g2/H.
FROM §0 TO 350 HZ FOR 2.5 MINUTES PER AXTS; OREITAL PLIGHT TEST - 20 TO
2,000 HZ RANGE WITH MAXIMUM OF 0.2 g2/HZ FROM &0 TO 100 HZ FOR 27
MINUTES PER AXIS AT LEVEL "B*" AND WITH MAX OF 0.75 g2/HZ FROM €5 TO 300
HZ POR 51 MINUTES PER AXIS AT LEVEL "A"; GHOCK TEST - 5 TQ 35 HZ
+/= 0.2% g PEAX; THERMAL VACHUM - THE ACTUATOR WAS THERMALLY CYCLED FIV.
TIMESE FROM 470 DEG FTO 310 DEG F TO =187 DEG F TG =100 DEG F TD +70
DES F. DWELL AT FACH TEMPERATURE EXTREME WAS £0 MINUTES MINIMI™™M AFTER
STABILIZATION. AT EACH 250 DEG F AND =100 DEG F, THE ACTUATOR WAS .
CYCLED 6 TIMES FOR DUAL MOTOR OPERATIONS AND 4 TIMES FOR SINGLE MOTOR
OPERATIONS.

QUAL TESTS ALSO INCLUDE: ELECTRICAL CONTINUITY = MONITORED THROUGHOUT
THE TEST. CYCLING AT HIGH TEMPERATURE +350 DEG F EXTREME INCLUDED
OFERATION AT THE MAXIMUM HEAT DISSIPATING MODE; CYCLING AT THE LOW
TEMPERATURE =100 DEG F EXTREME INCILUDED OPERATYON AT THE MINIMDM HEAT
DISSIPATING MODE; OFERATING LIFE TEST - THE ACTUATOR WAS CYCLED 1,500
TIMES AT RCOM TEMPERATURE. MOTOR RO. 1 AND NO, 2 WERE CYCLED 250 TIMER
EACH INDIVIDUALLY WITHIN 60 GEC/STROFRE. 1T WAS ALEO CYCLED 100 TIMES
WITH BOTH MOTORS DRIVING TOGETHER WITHIN 30 SECONDE/STROXKE; MECHANICAL
STOP TEST - THE ACTUATOR WAS OFRRATED AT FULL RATE AND BO LOAD INTO
MECHANICAL STOF POR 100 TIMEE TN EACH DIRECTION; CERTIFICATION RY
ANALYSIS = THESE INCLUDED FUNGUS, DIONE, SALT SFRAY, SAND/DUST,
TRANSPORTATION PACKAGIRG, ACCELERATION, LANDING SHOCK, EXPLOSIVE
ATHMOSPMERE AND MARGIN OF SAFETY. THE ACTUATORS WERKE SURTECTED TO SYSTE}
QUALIFICATION TESTS PER MANIPULATOR POSITIONING MECHANISM INSTALIATION
Y082-000002 (REF CR=44=-0000Q2-001E).
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ACCEPTANCE TESTS: ACCEPTANCE TESTS INCLUDE: EXAMINATION QF PRCDUCT -~
WEIGHT, WORKMANSHIP, DIMENSION, CONSTRUCTION, CLEAWLINESS, FINISE,
IDENTIFICATION MARRING, TRACEABILITY AND USE OF APPROVED MATERTATE AND
PROCESSES: ACCEPTANCE VIBRATION TEST = 20 TO 2,000 HZ WITH MAXIMUM OF
0.04 g2/M2 PRCM 840 TO 350 HZ FOR 30 SECOND PER AXIS: ACCEPTANCE THERMAL
TEST - TEERMALLY CYCLED FROM +70 DEG P TO +310 DEC P TO +2350 DEGZ F TO
=147 DEG ¥ TO =100 DEG F TO +J10 DEG F TO +250 DEG F TO 70 DRG F. DWE
AT EACH TEMPERATURE WAS AT LEABT 60 MINUTES AFTER THERMAL STABILIZATION
AT EACH +250 DEG F AND =100 DEG F THE ACTUATOR WAS CYCLED & TIMES FOR
DUAL MCTOR CPERATICNS AND & TIMES POR SINGLE MOTOR OFERATIONS: FOWER
CONSUMPTION TEST = VERIFIED THZ INFUT POWER DID NOT EXCEED 62 WATTS PER
MCTOR AND THE INFUT CURRENT DID HOT IXCEED 0.36 AMP PER PHASE PER MOTOR
WHEN QPERATING AT THE MAXIMUM LOAD. THE INDUT POWER REQUIREMENT COF 117

WATTS AND INPUT CURRENT OF 0.67 AMP WERE ALSO VERIFIZD UNDER STARTING
CONDITIONS,

ACCEPTANCE TESTS ALSQ INCLUDE: INSULATION RESTSTANCE TPST - THE '
INSULATION RESISTANCE AT 500 VDC WAS MEASURED BETWEEN MUTUALLY INSULATE

CONDUCTCR AND THE CASE; CYCLING ~ ACTUATOR WAS CYCLED 80 TIMES TOTAL WI
MOTORS NO. 1 AND NO. 2 CYCLED 10 TIMES EACH INDIVIDUALLY WITHIN 8¢
SECONDS/STROKE. IT WAS ALSO CYCLED 60 TIMES WLITH BOTH MOTORS DRIVIKG
TOGETHER WITHIN 40 SECOND/STROKE; FREEPLAY TEST = FREEFLAY AT THE
ACTUATOR OUTFUT SHAFT NOT T0 EXCEED 2.0 DESREES WITH 10 INCH~LE LOAD
APPLIED IN EACH DIRECTION; STALL/MAXIMUM TORQUE - THE ACTUATOR'S
STALL/MAXIMUM OUTFUT NOT TO EXCERD 200 INCH-L® oR BE LESS THAN 50 INCH~
LB; IRREVERSIBILITY = THE ACTUATOR WAS CHECKED 0 BE IRREVERSIBLE TO LO;
CF 30 INCH-LB; MECHANICAL STOF TEST - ACTUATOR OPERATED AT FULL RATE ani
WY LOAD INTC MECHANICAL STOPS FOR 100 TIMES TN EACH DIRECTION! MECHANICI
LIMIT TEST - THE OUTPUT ARM OF THE ACTUATOR MOVED THROUGE THE FULL
CLOCKWISE TO COUNTER=CLOCKWISE TO CLOCKWISE ELECTRICAL LIMIT TRAVEL.

OMRSD: GROUND TURNAROUND INCLUDES MPN DEPLOY (SYSTEM 1), MPM STOW
{SYSTEM 1), MPM DEPIOY (SYSTEM 2}, MPM BTOW (SYSTEM 2), MPM DEPLDY
(SYSTEME 1 AND 3), AND MPM BTOW {EYSTEMZ 1 AND 2).

(C) IMSYECTION

RECEIVING INSPECTION

RECEIVING INSPECTION PERPORMS VISUAL AND DIMENSIONAL EXAMINATION OF ALL
INCOMING PARTS. QUALITY CONTROL MATINTAING SURVEILLANCE OF RAW MATERIAL,
LIMITED LIFE MATERIALS, CHEMTAL AND METALIURGICAL TESTS AND REPORTS.

CONTAMIKATION CONTROL _

CLEANLINESS PER SPECIFICATION TO LEVEL 300 OF MAQ110-301 AND A CLASS
100,000 CLEAN ROOM IN ACCORDANCE WITH FED=-STD-209 ARE VERTFIED BY
INSPECTION. NINAL INSFECTION INCLUDEE CHECES POR CONTAMINATION USING
BORESCOPES OR SIMILAR EQUIPMENT, 5X=10X MAGNIPICATION DEVICES, AND
MEMERANE PILTRATION METHODS. PARTS ARE TRANSPORTED IN STAINLESS STEEL
TRAYE OR TOTE BOXES. POLYETHYLENE SHEETING, USED TO BRAG AND SEAL PARTS
AFTER CLEANING, IS VERIFIED BY INSPICTION. ALL METAL PARTS ARE VERIFIET
BY INSPECTION TC BE CLEANED BY ULTRASONIC CLEANER OR DEGREASER.
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ASSFMBLY/INSTALIATION ' .
INSPECTICN VERIFIES AND RECGRDS DIMENSIONS CF ALL DETAIL PARTS. GEARS
ARE HARDNESES CHECWED AND VERIFIED BAY INSPECTION. ALL BEARINGE AND
GEAFBOX AREAS ARE VERIFIED BY INSPECTION TO RECEIVE LUBRICATICON.

NONDESTROCTIVE EVALUATION
DETAIL PARTS ARE MAGNETIC OR PLDORESCENT PENETRANT INSPECTED.

CRITICAL PROCESSES
HEAT TREATINKG IS VERIFIED BY INEPECTION,

TESTING
ATP 15 OBSERVED AND VERIFIED PER PFROCEDURE.

HANDLING/PACYAGING
PARTS ARE FACFAGED FER APPLICABLE SPECIFICATION AND VERIFIED BY
INSPECTION.

(D) FAILDRE HISTORY
THERE HAVE BEIEN RO ACCIPTANCE TEST, QUALIFICATION TEST, FIELD OR FLIGHT
FAILURES ASSOCIATED WITH THIS FAILURE MGDE.

(E) OPERATIOMAL USS
MPM MAY BE JETTISONED IF PREVENTING PLB DOOR CLOSURE. EXTRAVEHICULAR
ACTIVITY (EVA) PROCEDURES WILL NOT BYPASS THIS FAILURE.




