SHUTTLE CRITICAL ITEMS LIST = OREITER

UBSYSTEM :F/L RETEN & DEFLOY-MPM DEPLOY FMTa NO 02=-55-P07-3 REV:0&/05/88

SEMBLY :MPM DEPLOYMENT MECHANISM CRIT. FUNC: 1R
P/N RI rVOBZ—-534650 . CRIT. Ho F
F/N VENDOR: VEHICLE 102 163 104
QUANTITY :13 EFFECTIVITY: X X X

FHASE(S): PL 10 OO0 X DO X LS
RE SCAREEN: A=PASS B-~BASS C=PASS
PREEARED BY: APFROVED - - AFPPROVED EBY  (NASA):
DES D. £. CHEUNG DE=S C Lo
REEL M, B. MOSKDOWITZ REL

CE. W. J. SMITH QE 4 AL

ITEM:
CRIVE LINKAGE, PEDESTAL

FUNCTION:
REDUNDANT POWER DRIVE UNIT (PDU} MOTORS DRIVE THROUGH TORQUE LIMITERS AND
THE POU GEAREOX TO PROVIDE TCRQUE TO THE MANIPULATOR POSITIONING
MECHANISM (MEM] DRIVESHAFT WHICH IN TURN DRIVES THE SHOULDER AND
FORWARD/MID/AFT PEDESTAL ROTARY DRIVE GEAREOX/DRIVE LINEKAGES.

FAITDORE MCDE:
PHYSICAL BINDING/JAMMING

OSE{5]: :
ADVERSE TOLERANCES/WEAR, CONTAMINATION/FOREIGN OBJECT/DEBRIS, DEFECTIVE
PART/MATERIAL ¢R MANUFACTURING DEFECT, TEMPERATURE, VIBRATION

EFFECTS ON:
(A)SUBSYSTEM (B}INTERFACES (C}MISSION {D)CREW/VEEICLE

(A) FAILURE WILL RESULT IN LOSS OTF ARILITY TO POSITION THE MFM. TOROUE
WILL FEED BACK INTO SYSTEM AND SLIP THE TORQUE LIMITERS IN THE PO,

(B) PAILORE WILL RESULT IN LOSS OF ABILITY TO DOSITION MPM CAUSING
POTENTIAL INTERFERENCE WITH PAYLOAD BAY (FLB) DOOR CLOSURE.

(C} FAILURE WILL RESULT IN POSSIBLE 1OSS OF MISSION DUE TO BLOCKAGE OF

PAYLOAD DEPLOYMENT/RETRIEVAL ENVELOPE OR INABILITY TC DEFLOY REMOTE
MANIPULATOR SYSTEM (RMS),

{D) FAILURE WILL REQUIRE JETTISON OF MPM TO FREVENT POSSTIHLE LOSS OF
CREW/VERICLE DUE TO INTERFERENCE WITH PLB DOOR CLOSURE.

Oz2-58-40



SHUTTLE CRITIGAL ITEMS LIST - ORBITER
SUBSYSTEM :F/L RETEN & DEPLQY=-MPM DEPLGY TFMTA ND 02-%3-F07-3 REV:iO4,/0%/585

DISPOSITION & RATIONALE:
(A)DESIGN (B}TEST (C)INSPECTION (D)FAILIORE HISTORY (E)OPERATICONAL USEZ

A) DESIGN

t éGHPﬂNIHTE ON THE DRIVE LINKAGE ARE MADE OF HIGH STRENGTH, HEAT AND
CORROSION RESISTANT MATERIAL (A-286 AND INCONEL 71B). ALL COMPONENTS
SHOW POSITIVE MARGINS BY ANALYSIS AND CARRY MINIMUM OF 1.4 SATETY FACTOR.
DUAL ROTATION SURFACES HAVE BEEN EMPLOYED ON PIVOT POINTS. DUAL DRIVE
MOTORS AND LIMIT SWITCHES ARE USED FOR REDUNDANCY .

E) TEST

{ éUhLIFIChTIQH TESTE: THE MPM DEPLOYMENT ACTUATOR MC287=0037~0006/=0007
15 CERTIFIED PER (R=-29-287-0037-0001G {(REF FMEA/CIL 02=SB=P01-3) THE
MANIPULATOR POSITIONING MECHANISM INSTALLATION IS CERTIFIED PER CRedd-
QQOQUZE. THE SYSTEM INSTALLATION QUALIFICATION TEST INCLIDED:
ACCEPTANCE (TQ CONFIRM ALl COMPONENTS HAVE BEEN ASSEMBLED AND RIGGED BFER
APPLICABLE DRAWINGS AND SPECIFICATIONS): FLIGHT VIBRATION - 20 TO 2,000
HZ RANGE WITH MAXIMUM OF 0.00% g2/HZ FROM 100 TO 280 HZ FOR 49.5
MINS/AXIS® AT LEVEL "A", AND WITH MAXIMUM OF 0.047 g2/HZ FROM S0 TO 250 HZ
FOR 48.5 MINS/AXIS AT LEVEL "B"; STIFFNESS TEST - APPLIED LOADS AND
MOMENTS (11 CONDITIGNS) TO THE SHOULDER MECHANISM (8 CONDITICNE) AND
RETENTION FITTING (3 CONDITIONS); LIMIT LOAD - AFPLIED LTMTT LLAD AND
113% OF LIMIT LOAD TU THE RETENTION FITTING AND SHOULDER MECHANTSM
(STOWED AND DEPLOYED PQSITIONS); FUNCTIONAL CHECROUT WITHOUT MANIPULATOR
ARM - CYCLED MPM WITH BOTH MOTORS, 40 SEC MAX/DEPLOY STROUKE AND 50 SEC
MAX/STOWED STRORE; FUNCTIONAL CHECROUT WITH MANIPULATOR AFM = CYCLED EACE
RETENTION LATCH TO THE LATCHED AND UNLATCHED POSITION WITH BOTH MOTORS,
7.5 SEC MAX/LATCE "AND UNLATCH STROKE AND RESEATED DEPLOY AND STOW QYCLES
CF MFHM.

QUAL TESTS ALSO INCLUDE: HORIZONTAL OPERATION - CYCLED 118 TIMES AT +70
DEG F, 60 TIMES AT +25 DEG F, 100 TIMES AT +16§ DEG P WITH ENGINEERTNG
ARM INSTALLED CYCLED 100 TIMES AT =100 DEG F AND 100 TIMES AT +250 Dfc T
WITHOUT THE ENGINEERING ARM INSTALLED; SEPARATION SHOULDER/DEOESTAL -
FERFORMED 4 PYRO SEPARATIONS (2 FOR SHOULDER AND 2 FOR RETENTION
FITTING) ; READY-TO-LATCH INDICATION - OFERATED STRIKER BAR 8500 TIMES AT
AMEIENT TEMPERATURE, 20 TIMES AT -50 DEG F, 500 TIMES AT ~100 DFG F AND
S0¢ TIMES AT +168 DEG F; LIMIT LOAD (LANDING CASE)} = APPLTED LIMIT LOADS
AND 113% LIMIT LOADS TO SHOULDER MECHANISM IN STOWED POSITION;
HECHANICAL STOF TEST - THE MPM DRIVE MECHANISM WAS OPERATED INTO ITS
STOPS TEN TIMES: DELTA QUAL TEST - WITH DOWEL PIN INSTALLED THE SHOULDER
MECHANISM IN DEPLOYED POSITION WAS SUBTECTED TO LIMIT LOADS; VERTIOAL
OFERATIONS - CONDUCTED 75 CYCLES AT ROOCM AMBIENT CONDITIONS: ULTIMATE
LOADS — CONOUCTER ULTIMATE LOADS ON RETENTION FITTING AND ON SHOULDER
MECHANISM; PYRO SEPARATION - WITH DOWEL PIN INITIATED PYRO SEFARATION.

ACCEPTANCE TESTS: THE MPM ACCEPTANCE TEST CONSISTED OF CONFIREMATICM OF
ACCEPTANCE DATA APPLICABLE TO ASSEMBLY AND RIGGING.

OMRSD: GROUND TURNAROUWD INCLUDES MPM DEPLOY (SYSTEM 1], MEM STOy
(SYSTEM 1), MPM DEFLOY (SYSTEM 2), AND MPM STOW ([SYSTEM 2).
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SEUTTLE CRITICAL ITEME LIST - CRAITER

EUBSYSTEM :P/L RETEN &k DEFLOY-MFM DEPLOY FMEA KO 02=-%B=P07=3 EREV:04/0%/33 .

{C) INSPECTION

RECEIVING INSPECTICN -
MATERTIAL AND PROCESS CERTIFICATIONS ARE VERIFIED BY RECEIVING INSPECTION.

CONTAMINATION CONTROL
CLEANLINESS IS MAINTATNED PER APPLICAEBLE SPECIFICATION AND VERIFIED BY
INSPECTION. CORROQSION PROTECTION IS VERIFIED BY INSFECTION.

ASSEMBLY/INSTALTATTON

DETAILS ARE MACHINED PER SPECIFIGATION AND DETAIL MANUFACTURING PLANNING
DOCUMENT YERIFIED BY INSPECTIONW. DETAILS REQUIRING BEARING INSTALLA-
TIONS AND SPLINE QRIENTATION ON REQUIRED DETAILS IS FER DATA BLOCK ON
DRAWING ARE VERIFIED 8% INSPECTICON. ELECTRICAL CONTINUITY, RIGGING
CPERATIONS AND CAUTICN NOTES RELATIVE TC RIGGING AND ALDJUSTMENTS ARE
VERIFIED BY INSPECTICON. THREADED FASTENERS ARE INSTALLED AND TORQUED
FPER SPECIFICATION.
KONDESTRUCTIVE EVALUATION -
PENETRANT INSPFECTION IS VERIFIED BY INSPECTION.

CRITICAL FROCESSES
HEAT TREAT AND DRY FILM LURE PER REQUIREMENTS ARE VERIFIED BY
INSPECTION.

TESTING : ‘I
ATP IS OBSERVED AND VERIFIED PER PROCEDURE INCLUDING BEARING PROOCF LOAD.

HARDLING / PACEAGING
FARTS ARE PACYAGED PER APPLICARLE SPECIFICATION AND VERIFIEDR BY
INSPECTION.

{D} FATLORE HISETORY
THERE HAVE BEEN NQ ACCEFTANCE TEST, QUALIFICATION TEST, FIELD CR FLIGHT
FAILURES ABSCCIATED WITH THIS FAILLIRE MODE.

(E) OPERATICONAL USE
THE MFM MAY BE JETTISONED IF PREVENTING PAYLOAD BAY DOOR CLOSURE,
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