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SHUTTLE CRITICAL ITEMS LIST - ORBITER

SUBSYSTEM :P/L RETEN & DEPLOY=MFM DEFLOY FMEA NQ 02-5B-P07-4 REV:07/325,

ASSEMBLY :MPM DEPLOYMENT MECHANISM CRIT. FUNG:
P/N RI IVORZ=544 650 CRIT. HDW:
P/N VENDOR: VEHICLE 102 103 104
QUANTITY 13~ - EFFECTIVITY: X x x
FRASE(S) : PL IO X 00 X DO X Ls

PREPARED BY:

DES D. 8§, CHEUNG e
REL M. B. MOSEOWITZ FREL i o A
QE W. J. SMITE QEF .
ITEM:

DRIVE LINFAGE, FEDESTAL
FONCTION: ' _

REDUNDANT POWER DRIVE UNIT (PFUU) MOTORS DRIVE THROUGH TORQUE LIMITERS .
THEE FOU GEARBOX T0 PROVIDE TORQUE TO THE MANIPULATOR POSITIONING
MECHANIEM (MPM) DRIVESHAFT WHICH IN TURN DRIVES TME SHOULDER AND
PORMARD/MID/AFT PEDESTAL ROTARY DRIVE GEARBOX/DRIVE LINKAGES.

FAILURE MODE:
FAILE FREE

CAUSE(S) :
CORROSION, DEFECTIVE PART/MATERIAL OR MANUPACTURING DEFECT, EXCISSIVE
LOAD, FAILURE/DEPLECTION OF IMTERNAL PART, FATIGUE

EFFECTS ON:
(A) SUBSYSTEN (B)INTERFACES (C}MISEION (D)CREN/VENICLE

(A) TEE FAILURE WILL RESULT IN A LOSS OF ABILITY TO DRTVE THE AFPECTED
PEDESTAL. OFERATION OF OTHER PEDESTALE WILL NOT BE AFFECTED. THE RMo
WILL PULL THE FATLED PEDESTAL AIONG BUT IT WILL ROT RE DRIVEN OVER-CEN
LOCKED. POSITION LIMIT SWITCHES MAY INDICATE NOMINAL STOWED/DEPLOYED J
THE EXPECTED TIMES. THE AFFECTED PEDESTAL WILL RE FREE PTVOTING NITH !
ABHORMAL INDICATIONS URTIL RMS UNCRADLE. IF PAILURE OCCURS DURING MEM
STOW, PEDESTAL WILL BE REATRAINED BY RNS ONLY. SAFE ENTRY CANNOT BE
PERFORMED IN THIS CONFTIGURATION. IF ANY KPM ARE OVIER=CENTER LOCKED AT
TEE TIME OF FAILURE, THE HPH WILL AFFEAR TCO BE JAMMED.

(B) IMABILITY TO STOW RMS OF ORBIT.

(€} FAILDRE WILL RESULT IN POSSINLE 1089 OF MISSION DUE TO INABRILITY T

DEPLOY MPM (JAMMED AFFEARANCE) OR BIOCK OF PAYLOAD DRFLOY ENVELOPE BY
FREELY PIVOTING FEDESTAL.
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(D) FAILURE WILL RESULT IN FREELY PIVOTING MPFM ARD POTENTIAL INTERFEREN
WITH RADIATOR DURING ASCENT/ENTRY. FAILOGRE WILIL REQUIRE JETTISON OF ALI
MPM To PREVINT LOSS OF CRIW/VEHAICLI DURE TO MPFM COCHNTACT WITH RADIATOR/
PAYLOAD DURING ENTRY.

DISPOSITION k FATIOMALE:
(A)DESIGN (B)TEST (C)INSFECTION {D)PAILORE HISTORY (E)OPERATIONAL USE

{A} DESIGN
COMFONENTS ON THE DRIVE LINKAGE ARE MADE OF HIGH STRENGTH, HEAT AKD
GORROSION RESISTANT MATERIAL (A=286 AND INCONEL 71B). ALL COMPONENTS
SHOW POSITIVE MARGINS BY ANALYSIS AND CARRY MINIMUM OF 1.4 BAFETY FACTOR
DUAL RCTATION SURFACES MAVE BEEN EMPLOYED ON PIVOT POINTS. DUAL DRIVE
MOTORS AND LIMIT SWITCOHES ARE USED FOR REIRINDANCY . #

(B) TEST :
QUALIFICATION TESTS: THE MPM DEPLOYMENT ACTUATOR MGC287-0037~0006/=00G7
IS CERTIFIED PER CR=29=287=0037+0001G (REF FMEA/CIL 02-5B=F0l=3) THE
MANIPULATOR POSITIONING MECHANISM INSTALLATION I3 CERTIFIED PER CR~44-
O00002E. THE SYSTEM INSTALILATION OQUALTFICATION TEST INCLUDED:
ACCEPTANCE (TO CONFIRM ALL COMPONENTS KAVE BEEN ASSEMBLED AND RIGGED PEF
APPLICABLE DRAWINGS AND SPECIPICATIONS): FLIGHT VIBRATION - 20 TG 2,000
HZ RANGE WITH MAXTMUM OF 0.006 g2/HZ FROM 100 TO 250 HZ FOR 49.5 MINS/
AXTS AT LEVEL "A", AND WITH MAXIMUM OF 0.047 g2/H3 FROX 50 TO 250 BZ FOF
45.5 MINS/AXIS AT LEVEL "B*; STIFFNESS TEST - APPLIED LOADS AND MOMENTS
{11 CONDITIONS) TO THE SHOULDER MECHANISM (8 CONDITIONS) AND RETENTION
FITTING (3 COMDITIONS):; LIMIT LOAD - APPLIED LIMIT LOAD AND 115% OF LiMI
LOAD TO THE RETENTION FITTING AND SHOULDER MECHANISM (STOWED AND DEPLOYE
POSITIONS) ; FUNCTIONAL CHECKOUT WITHMOUT MANTIPULATOR ARM - CYCLED MPM WIT
BOTH MOTORS, 40 SEC MAX/DEPLOY STROKE AND 50 SEC MAX/STOWED STROKE;
PUNOPIONAL CHECROUT WITH MANIPULATOR ARM « CYCLED ZACH RETENTION LATCH T
THE LATCHED AND UNLATCHED POSITION WITH BOTH MOTORS, 7.5 SEC MAX/LATCH
AND UNLATCH STROKE AND REFEATEID DEPLOY AND STOW CYCLES OF MPM.

QUAL TESTS ALSO INCLODE: BORIZONTAL OFERATION - CYCLED 115 TIMES AT +7C
DEG F, &0 TINES AT +25 DEG ¥, 100 TIMES AT +168 DEG F WITH ENGINEERING
ANM INSTALLED CYCLED 100 TINES AT =100 DEG F AND 100 TIMES AT +250 DEG T
 WITBEOUT THE ENGINEERING ARM INSTALLED; EEFARATION SROULDER/PEDESTAL -
FERFOEMED 4 FYRO SEFARATIONE (2 FOUR SROULDER AND 2 FOR RETENTION
FITTING) ; READY~-TO-LATCH INDICATION - OPERATED ETRIKER BAR 500 TIMES AT
AMBIINT TEMPERATURE, 20 TIMES AT -T2 DEG F, 50C TIMES AT -100 DEG F AND
200 TIMES AT +i&8 DEG F; LINIT LOAD (LANDING CASE) - APPLITD LIMIT LOADS
AND 115% LIMIT LOADS TO SHOULDER MECHANISM IN ETOWED POSITION; MECHANICA
STOP TEST - THE MPM DATVE MECHANISM WAS OFERATED INTC 175 STOPS TEN
TIMES: DELTA QUAL TEST — WITH DOWEL PIN INSTALLED TME SHCULDER MECHANISH
IN DEPLOYED POSITION WAS SURJECTID TO LINIT LOADS; VERTICAL OPERATIONS -
CONDUCTED 75 CYCLES AT ROOM AMPIENT CONDITIONS; ULTIMATE LOADS =
CONDUCTED ULTIMATE LOADS ON RETENTION FITTING AND ON SHOULDER MECHANISM:
PYRO EEPARATION - WITH DOWEL PIN INITIATED PYRO EEPARATION.
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ACCEPTANCE TESTS: THE MPM ACCEPTANCE TEST CONSISTED OF CONFIRMATION
ACCEPTANCE OATA lFPLICABLE TO ASSEMBLY AND RIGGING.

OMRSD: GROOND TURNAROUND INCLUDES MPM DEPLOY (S¥STEMS 1 AND 2) AND
MPM STOW (SYSTEMS 1 AND 2).

(€} INSPECTICN

RECEIVING INSFECTION
MATERIAL AND PROCESS CERTIFICATIONS ARE VERIFIED BY RECEIVING INSPFEQT

CONTANTMATION CONTROL

CLEANLINESS IS MAINTAINED FER AFPFLICABLE SPECIFICATION AND VERITIED E
INSFECTION. CORROSION FROTECTION IS5 VERIFIED BY INRSPECTIONM.

ASEEMBLY /INSTALLATION

DETAILS ARE MACHINED PER SPECIFICATION AND DETAIL MANUFACTURING PLANN
DOCUMENT VERIFIED BY INSPECTION. DETAILS REQUIRING BEARING INSTALLAZ
ANMD SPLINE CRIENTATION ON REQUIRED DETAILE IS PER DATA BLOCK ON DRAWI
ARE VERITIED BY INSPECTION. ELECTRICAL CONTINUITY, RIGGING OPERATICH
AND CAUTION ROTES RELATIVE TO RIGGING AND ADJUSTMENTS ARE VERIFIED BY
INSPECTION. THREADED FASTENERS ARE INSTALLED AND TORQUED PER
SPECIFICATION.

NORDESTRUCTIVE EVALUATION
FENETRANT IHSPEL‘IIOH I5 VERIFIED B'l.' INRSPECTION.

CRITICAL FROCESSES
HEAT TREAT AND DRY FIIM LUBE PER REQUIRIMENTS ARE VERIFIED BY INSPECT

TESTING : .
ATP IS QBSERVED AND VERIFIED PER PROCEDORE INCLUDING BEARING PROCF LL

EANDLING /PACTAGING

PARTS ARE PACKAGED PER APFLICABLE SPECITICATION AND VERIFIZD BY
INSPECTION.

(D)} PAILTRE EISTORY
THERE HAVE BEEN NO ACCEPTANGCE TEST, QUALIFICATION TEST, FIZLD OR FLIC
FAILURES ASSOCIATED WITH THIS FAILURE MODE.

{E) OPERATIONAL USE ’
THE MPM MAY BE JETTISONED IF PREVENTING PAYLOAD BAY DOOR CLOSURE.
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