CRITICAL ITEMS LI 8T

PROJECT: SRMS

SYSTEM: MECHANICAL ARM SUBSYSTEM

pepdpap 2 ASS*Y NOM : IO ASSiY p/R: STIGOEYA7O-1E-3  SHEET: _ 1
EMEA FMEA NAME, QTY, & FAILURE MODE FAILURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. . oRAVING REF. AND ON 2718
DESIGNATION CAUSE END ITEM CRITICALLTY SCREENS: A-PASS, B-PASS, C-PASS
3510 MOTOR MODULE MODE : MOTOR MILL MOT DESIGN FEATURES

ASSEMBLY L0SS OF ORIVE. et

arY-1 P/N MOTOR DRIVE. THEREFORE

S1140E1473 sYSTEM wilL BE THE END EFFECTOR MOTOR IS A MAJOR BOUGHT-OUT-PART WHICH IS

oR CAUSE(S): INOPERATIVE IN SUPPLIED BY HOWEYWELL SPERRY CORPORATION AND MEETS OR

51140£2203 {13 MOTOR AUTD AND MANUAL ENCEEDS THE REQUIREMENTS OF SPECIFICATION SPAR-SG.446
VINDING END EFFECTOR FOR THE P/N 511400575-1 AND SPAR-SG.1092 FOR P/N 5114005753
SHORT MODES. MOTORS
CIRCUIT. LIMP ARM DURING
(2) LOSS OF AUTO CAP. SEQ.
MOTOR DRIVE UNTIL EE MODE THE MOTOR COMPRISES OF:-
FROM EEEU. SW 10 OFF.
3 A MULTIPOLE ROTOR BUILT WEVH "RARE EARTH" PERMANEMT MAGNETS.
COMMUTAT 10N WORST CASE
FAILURES | --=r---=e- A VOUND STATOR, CONSISTING OF 24 COILS WOUND IN GROUPS OF 8.
MECHANICAL UNEXPECTED THE 3 GROUPS ARE SYMMETRICALLY ARRANGEO AND INSERTED IN 24
oR PAYLOAD MOTION. RADIAL SLOTS 1H A LAMINATED STEEL CORE. THE ENDS OF YHE 3 cOll
ELECTRICAL INCOMPLETE GROUPS ARE JOINED AND CONNECTED TO TEFLON I1NSULATED LEAD
OR LOSS OF CAPTURE /RELEASE WIRES T0 FORM THE CONVENTIONAL "DELTA™ CONFIGURATION.
PLATING FRON SEQUENCE.
CODE MHEEL. UNABLE 10 THE WINDING FEATURES THAT HELP PREVENT SHORT OR OPEN CIRCUITS
(4) SE1ZURE RELEASE E:- .
OF MOTOR OR PAYLOAD. CREW
CLUTCH ENPUT ACTION REQ. - INSULATION 1S TO CLASS 185 (H)
BEARINGS. - WIRE USED IN HEAVY ML MAGMET WIRE.
(5) tNpUT REDUNDANT PATHS - COILS ARE BAKED TG STRESS RELIEVE COPPER AND INSULATION.
LEAD 10 REMAINING - SLOTS HAVE POLYMIDE LINER.
#OTOR OPEN | ----- ceemeene - EWD WINDENGS ARE ENCLOSED IN FIBREGLASS COVERS.
cincurt. BACKUP EE - UINDING 1S VACULM [MPREGNATED USING 100X SOLID EPOKY, THIS
;:: i‘moa RELEASE . INPARTS GOOD THERMAL AND MECHANICAL PERFORMANCE.

F

BREAKS. THE DESIGH UTILIZES PROVEK CIRCUIT TECHNIGUES AND 1S

IMPLEMENTED USING CMOS LOGIC DEVICES.

CMOS DEVICES DPERATE AT LOW POWER AND HENCE DO NOT EXPERIEWCE
S1GNEFICAMT OPERATING STRESSES. THE TECHNOLOGY 1S MATURE, AND
DEVICE RELIABILLYY HISTORY IS WELL DOCUMENTED. ALL STRESSES
ARE ADDLTIONALLY REDUCED BY DERATING THE APPROPRIATE
PARAMETERS 1M ACCORDANCE MITH SPAR-RMS-PA.003. SPECIAL
HANDLING PRECAUTIONS ARE USED AT- ALL STAGES OF MAHUFACTURE 10
PRECLUDE DAMAGE/STRESS DUE TO ELECTROSTATIC DISCHARGE.

CONMECTOR USED ARE TO GSFC SPECIFICATION $.311.P.4/9.
CONTACTS USED ARE TO GSF SPEC.S.311.P.4/9.

CRINPING |5 CONTROLLED TO SPAR PPS 9:17 WHICH EMBODIES
MSC-SPEC-0-1A.

THE END EFFECTOR COMMUTATION SCANNER ASSEMBLY (CSA) 1S A MAJOR
BOUGHT-OUT-PART MHICH 1S SUPPLIED BY BEL MOTION SYSTEMS AND
MEETS OR EXCEEDS VHE REQUIREMENTS OF SPAR-5G.454.

TIES-13 TYPE LED 1S PROCURED TO A JANINV-EQUIVALENT LEVEL
SPECIFICATION, THEN RESCREENED AGAIM TO INSURE THAT [NFANT
FAILURES ARE AEMOVED. THE LED 1S OPERATING AT A CURRENT STRESS
RATIO OF 507300, OR 0.2, WHICH IS A VERY LOW LEVEL. THIS
MINIMIZES DEGRABATION OF THE LIGHT OUTPUT WITH TiME. THIS TYPE
OF DEVICE WAS BEEN CHARACTERIZED WITH RESPECT TO RADIATION,

T
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CRITICAL ITEMS LIST

PROJECT: SRMS

SYSTEM: MECHANICAL ARM SUBSYSTEM

- o ot o e ASS*Y NOMEWCLATUNE: END_EFFECTOR ASS'Y P/N: - SHEEYT: _ 2
FMEA FMEA NAME, QiYL FAILURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. pRauinG REF. AND oM 2/1r
DESIGNATION CAUSE END 1TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
3810 2 MOTOR MODULE MODE: MOTOR WILL NOT AND THE EXPECTED DEGRADATION IS VERY NOMINAL (2-5X, FOR 7
ASSEMBLY LOSS OF DRIVE. YEARS IN GEOSYNCHROMOUS ORBIT).
Qt1yY-1 P/N MOTOR DRIVE. THERE FORE
51140E1473 sysTEM WilL BE THE LED [S ASSEMBLED [NTO AN ALUMINUM MOUNTING RING, USING A
OR CAUSE(S): INOPERATIVE 1M THERMALLY CONDUCTIVE EPOXY.
51140E2203 (1) WOTOR AUTO AND MANUAL
WINDING END EFFECTOR THE FIBER OPTICS USED ON THE RMS COMM SCANNERS ARE A CUSTOM
SHORT MODES. DESIGN, MANUFACTURED BY GALILEQ ELECTRO-OPTICS CORPORATION.
CIRCUIT. LIMP ARM DURING
(2) LOSS OF AUTO CAP. SEQ. THE F1BRE OPTIC BUNDLES ARE SECURED AT EACH END BY METAL RINGS
MOTOR DRIVE UNTIL EE MOOE AND EPOXY. THE BUNDLE LENGTHS ARE SUPPORTED 8Y A FLEXIBLE
FROM EEEU. SW 10 OFF. WOVEN GLASS TUBE AND A STAINLESS STEEL SPRING. STRESS RELIEf
(3) ARE USED AT THE ANCHOR POINTS. :
COMMUTATION WORST CASE
FAILUREf | --cemooe-- ALL EEE PARTS ARE PROCURED TO MILITARY SPECIFICATIONS OR
MECHANICAL UNEXPECTED EQUIVALENT. THE CIRCUITS EMBODY THE USE OF WHB5300.4 (3A)
OR PAYLOAD MOTION. SOLDERING, WITH WO PLATED-THRU HOLES (Z WIRES ARE USED WHERE
ELECTRICAL INCOMPLETE NECESSARY) AND ALL LAP SOLOER JOINTS. THE EMI FILTER IS
OR LOSS OF CAPTURE /RELEASE PURCHASED 10 AN SCD (905-15181), WHICH INCORPORATES
PLATING FROM SEQUENCE . 'RESCREENING INCLUDING THERMAL SHOCK, BURN-1N, AND HERMETICITY
CODE WHEEL . UNABLE TO TESTING, AS WELL AS X-RAY OF ALL units.
(4) SEIZURE RELEASE :
OF MOTOR OR PAYLOAD. CREW CERAMIC CAPACITORS ARE USED THROUGHOUT. THE BUS CAPACITORS ARE
EEE“:G;“W' ACTION REQ. § LEVEL M39014.
{5) 1NPUT REDUNDANT PATHS THE CURRENT LIMIY RESISTOR (LED 50MA) IS A TWO WATT RATENG
LEAD TO REMAINING RWRBOS TYPE DEVICE, OPERATING AT A STRESS LEVEL OF LESS THAM
MOTOR OPEN | ----=c-==--- 0.1 10 GIVE A VERY LOM PROBABILETY OF FAILURE. .
CIRCULT. BACKUP EE .
(6) MOTOR RELEASE. THE CURRENT CONFIGURATION PHOTOCELL 1S ASSEMBLED AT BE! USING
SHAFT SPAR-APPROVED PROCEDURES. 1T IS SCREENED AND QUALIFIED PER A
BREAKS. ﬁllu?? (P05-14816) T0 STRESS LEVELS FAR 1N EXCESS OF WISSION
CODE WHEELS ARE MANUFACTURED PER BE1 PROCEDURE
Q05A12226. THE BASE METAL WHEEL 1S CHROME-PLATED BY AM
OUTSIDE VENDOR, AND RETURNED TO BE[. PHOTO-RESISY 1S
USED TO MASK AREAS WHICH WILL REMAIN BLACK, WHILE
AREAS WHICH ARE TO BE REFLECTIVE ARE STRIPPED OF BLACK
CHROME TO EXPOSE THE GOLD SURFACE. TH1S PROCESS INSURES
GOOD ADHESLON.
THE END EFFECTOR PRIME AND BACK-UP RELEASE CLUTCH DESIGHS
UTILIZE THREE BEARINGS, TWO OF WHICH ARE 1DENTICAL. THE
BEARINGS ARE PERMANENTLY LUBRICATED MITH WET LUBRICANT. THE
TWO IDENTICAL BEARENGS ARE SEALED WITH TEFLOM SEALS AND THE
OTHER 15 SEALED W1TH TEFLON COATED FIBREGLASS SEALS, BOTH
. SIDES, TO PREVENT THE INGRESS OF DEBRIS.
! THE GREASE LUBRICANT USED [S BRAYCOTE 601 (FORMERLY 3L-38RP)
WHICH HAS A PERFLUORINATED POLYETHER O1L BASE WHICK 1S VERY
STABLE UNDER VACUUM ENVIRONMENT.
THE GREASE 1S APPLIED IN PRECISE QUANTITY TO EACH BEARING.
THE L1FE OF THE BEARING LUBRICATSOM HAS BEEN ANALYZED USING
ULTINATE LOADS TO EVALUATE MERTZ1AM STRESSES. ULTIMATE LOAD =
1.4 X WORKING LOAD. THE LUBRICANT O ALL BEARINGS 1S GOOD FOR
OVER 400 MISSTONS USING THE WLTIMATE LOADS.
PREPARED BY: MEYG SUPERCEDING DATE: D6 OCT 87 APPROVED BY: DATE: 24_JuL 9% CIL REV: 2
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CRITICAL ITEMS8 LIST

PROJECT: SRMS

SYSTEM: HECHIH!CIL ARM SUBSYSTEM
ASS'Y P/N: - 18- SHEE

ASS*Y NOM 7 3
FMEA FMEA NAME, Q17, & FAILURE MODE FAILURE EFFECY HDMR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. prawing REF. AND oN 2R
DESIGNAT 10 CAUSE END ITEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
3510 2 MOTOR MODULE | MODE: MOTOR WILL NOT
ASSEMBLY LOSS OF DRIVE. THE TEFLON INPUT LEADS ARE SOLDERED TO THE WINDING PER
orY-1 P/N MOTOR DRIVE. THEREFORE NHB5300.4 (3A) RECUIREMENTS. THE CONNECTIONS ARE SUPPCRTED
S1140E1473 SYSTEM WILL BE WITHIN THE FIBREGLASS END VINDING COVER.
OR CAUSE(S): INOPERATIVE IN
51140£2203 (1) MOTOR AUTO AND MANUAL - STRUCTURAL COMSIDERATIONS
WINDING END EFFECTOR
SHORT MODES. THE MINIMUM MARGINS OF SAFETY FOR THE DRIVE ARE:
CIRCUIT. LINP ARM DURING
(2) LOSS OF AUTO CAP. SEQ. SHAFT  EY593 ....... 12.36
MOTOR DRIVE UNTIL EE MODE SHAFT €621 ..oc... 1
:ggn EEEU. SW 10 OFF. SHAFT E1586 .......
COMMUTATION WORST CASE ALL STRESSES ARE MELL BELOW ENDURANCE LIMIT THUS PARTS HAVE
FARLUREf | -==------- INFINETE LIFE.
MECHANICAL UNEXPECTED
oR PAYLOAD MOTION.
ELECTRICAL INCOMPLETE
OR LOSS OF CAPTURE /RELEASE
PLATING FROM SEQUENCE .
CODE WHEEL. UNABLE 10
(4} SEIZURE RELEASE
OF WOTOR OR PAYLOAD. CREW
CLUTCH INPUT ACTION REQ.
BEARINGS.
(5) INpUT REDUNDANT PATHS
LEAD %O REMATNING
MOTOR OPEN | =e--re----veoe-
CIRCULT. BACKUP EE
(6) MOTOR RELEASE.
SHAET
BREAKS.

o
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CRITICAL ITEMS LIST PROJECT: SRMS SYSTEM: MECHANICAL ARM SUBSYSTEM
i o > D e o o T ASS'Y NOMENCLATORE: EWD EFFECIOR ASS'Y P/N: SHEET: __ &
FHEA FMEA NAME, QTY, & FAILURE MODE FAILURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. DRAVING REF. AND oN 2/R
DESIGNATION CAUSE END ITEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
3610 2 MOTOR MODULE MODE = MOTOR WILL MOT ACCEPTANCE VESTS
ASSEMBLY LOSS OF ORIVE. =k =ececec=eccecen-
oTY-1 PN NOTOR DRIVE. THEREFORE THE EE ASSEMBLY [S TESTED TO THE FOLLOWING ACCEPTANCE
5114061473 SYSTEM WI(L BE ENVIRONMENTS
oR CAUSE(S): INOPERATIVE IN
S1140£2203 (1) MOTOR AUTO AND MANUAL O VIBRATION: LEVEL AMD DURATION - REFERENCE TABLE 7
WINDING END EFFECTOR
SHORT MODES. O THERMAL VACUUM: +70 DEGREES C 70 -25 DEGREES C (1 V/2
CIRCULT. LIMP ARM DURING CYCLES) 1 X 10%*& TORR
(2) LOSS OF AUTO CAP. SEQ.
MOTOR DRIVE UNTIL EE WODE THE EE ASSEMBLY 1S FURTHER TESTED 1N THE IN THE RMS SYSTEW
FROM EEEV. SW 10 OfF. VEST (TP518 RMS STRONGBACK AND TP552 FLAT FLOOR TESTS) WHICH
t3) VERIFIES THE ABSENCE OF THE FAILURE MODE.
COMMUTAT 10 WORST CASE
FAILUREf | ---enomoe- QUALIFICATION TESTS
MECHANICAL UNEXPECTED | = ==m==m==cmoesmes-ee-
oR PAYLOAD MOTLON. THE £E ASSEMBLY QUALIFICATION TESTING CONSISTED OF THE
ELECTRICAL INCOMPLETE FOLLOMING EMVIRONMENTS:
OR LOSS OF CAPTURE /RELEASE _
PLATING FROM SEQUENCE. O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 7
CODE WHEEL. UNABLE 10
(4) SEIZURE RELEASE 0 SHOCK: 20G/11 MS - 3 AXES (6 DIRECTIONS)
OF MOTOR OR PAYLOAD. CREW
CLUTCH 1NPUT ACTION REQ. O THERMAL VACULM: +8% DEGREES C TO -36 DEGREES C (6 CYCLES)
BEARINGS. 1 X 10*%6 TORR
(5) 1NPUT REDUNDANT PATHS
LEAD TO REMAINING O WMIDITY: 95% RW (45 DEGREES C MAINTAINED FOR & HRS)
MOTOR OPEN | <----=--=--ce-- {65 DEGREES C 10 30 DEGREES C IN 16 KRS).
CIRCUIT. BACKUP EE 10 CYCLES 240 HRS.
(6) MOTOR RELEASE. -
SHAFT 0 EMC: MIL-STD-461A AS MODIFLED BY SL-E-0002 (TEST
BREAXS. CEO1, CEC3, €S0V, CS02, CS06, REO2 (N/B))
O STRUCTURAL STEFFNESS AND LOAD TESTY
FLIGHT CHECKOUT
PDRS OPS CHECKLIST (ALL VEHICLES) JSC 16987
PREPARED BY: HFWG SUPERCEDING DATE: 06 OCT 87 APPROVED BY: DATE: 26 JUL 91 CIL REV: _2
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CRITICAL ITEMB LISBT

PROJECT: SRMS

.

SYSTEM: MECHANICAL ARM SUBSYSTEM

e m e ————————————— - ASS'Y NOMENTIATOURE: END EFFECIOR Ass'y P/A: - SHEET: __ 5
FMEA FMEA NAME, QTy, & FAILURE MODE FAILURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTAMCE
REF. Rev. | oDraving REF. AND oM 2/1R
DES1GNATION CAUSE END LTEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
3610 2 MOTOR MODULE MODE : MOTOR WILL NOT QA/INSPECTIONS
ASSEMBLY LOSS OF PRIVE. | meeeeemeeeees -
atY-1 P/N MOTOR DRIVE. THEREFORE
5114061473 sYSTEM wilL BE UNITS ARE MANUFACTURED UNDER DOCUMENTED GUALITY CONTROLS.
R CAUSE(S): INOPERATIVE IN THESE CONTROLS ARE EXERCISED THROUGHOUT DESIGN
51140E2203 (1) MOTOR AUTO AND MANUAL PROCUREMENT, PLANMING, RECEIVING, PROCESSING, FABRICATEON,
WINDING END EFFECTOR ASSEMBLY, TESTING AND SHEPPING OF THE UNITS. MANDATORY
SHORT MCOES ., INSPECTION POINTS ARE EMPLOYED AV VARIOUS STAGES OF
CIRCUIT, LIMP ARM DURING FADRICATION ASSEMBLY AND TEST. GOVERNMENT SOURCE
(2} 108§ OF AUTO CAP. SEQ. INSPECTION IS INVOKED AT VARTOUS CONTROL LEVELS.
MOTOR DRIVE UNTIL EE_MODE
FROM EEEU. SW 10 OFF. WIRE IS PROCURED TO SPECIFICATION MIL-W-22759 OR MIL-W-81381
(3) AND INSPECTED AND TESTED VO NASA JSCHBOBD STANDARD NUMBER 95A.
COMMUTATION WORST CASE
FAILURE/ meeesena- - RECEFVING INSPECTION VERIFIES THAT THE HARDWARE RECEIVED 1S AS
HECHAMICAL UNEXPECTED IDENTIFIED IN THE PROCUREMENT DOCUMENTS, THAT ND DAMAGE HAS
oR PAYLOAD MOTION. OCCURRED DURING SHIPNEWT, AND THAT APPROPRIATE DATA HAS BEEN
ELECTRICAL INCOMPLETE RECEIVED WHICH PROVIDES ADEQUATE TRACEABILITY INFORMATION AND
OR LOSS OF CAPTURE /RELEASE IDENTIFIES ACCEPTABLE PARYS.
PLATENG FROM SEQUENCE.
CODE WHEEL. UNABLE TO PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
(&) SEIZURE RELEASE APPROPRIATE 10 THE MANUFACTURING STAGE COMPLETED. THESE .
OF HOTOR OR PAYLOAD, CREW INSPECTIONS 1NCLUDE,
CLUTCH INPUT ACTION REQ.
BEARINGS. MAGNET WIRE [S PROCURED TO MIL-W-583 AND CHECKED AT INCOMING
(5) INPUT REDUNDANT PATHS INSPECYION PER FEDERAL STANDARD J-W-1177 WHICH INCLUDES
LEAD TO REMALNING DEELECTIC, PIN HOLES, BUBBLES, BLISTERS, AND CRACKS IN THE
MOTOR OPEN | =---e----ceo-oee INSULATICN.
CIRCULT. BACKUP EE _
(8) MOTOR RELEASE. ALL SOLDERING 1S ACCOMPLISHED BY OPERATORS, WHO ARE
SHAFT TRAENED AND CERTEFIED TO NASA WHB5300.4(3A) STANDARD, AS
BREAKS. NODIFIED BY JSC 0BBOOA,
BEARINGS RECE[VE DIMENSIONAL INSPECTION AT THE SUPPLIER
AKD VERIFICATION BY SPAR RECEIVING INSPECTION.
PRE-ASSEMBLY SNSPECTION VERIFIES CIRCULARITY OF BALL
TRACKS AND INNER/OUTER RACE DIAMETERS. AFTER ASSEMBLY
PRIOR TO LUBRICATION, RADIAL CLEARANCE MEASUREMENTS ARE
TAKEN. FOLLOWING LUBRICATION, RUN-IN/BURNISHING AND
CLEANING OF DRY LUBE BEARINGS SPECIAL{ZED BEARING
INSPECTION EQUIPMENT AT SPAR {S USED TO VERIFY QUALITY AND
STICTION LEVELS THROUGH STRIP CHART RECORDING OF TORQUE
TRACES. BEARINGS ARE THEW RETURWED TO THE SUPPLIER FOR
FINAL RADIAL CLEARANCE MEASUREMERTS. GOVERNMENT SOURCE
INSPECTION §S ENVOKED OM ALL BEARING PROCUREMENTS.
GEAR I[NSPECTION, BEFORE GEAR LUBRICATION AND RUN-TN A
- COMPOSITE ERROR GEAR CHECKER IS USED TO VERIFY THAT INVOLUTE
' FORM, PITCH CIRCLE CONCEWTRICITY AND P1TCH OIAMETER ARE TO
DRAVING REQUIREMENTS. THIS INSPECTION ALSO IMCLUDES TEXTURE
EVALUATION, AFTER LUBRICATION, GEARS ARE VISUALLY INSPECTED TO
COMFIRM APPROPRIATE LUBRICANT APPLICATION AND GEARS ARE THEN
RUN-1H, CLEANED AND VISUALLY INSPECTED.
CARPENTER 455 STEEL USED FOR THE MANUFACTURE OF (E.G.
GEARS) RECEIVES ADDITIONAL LABORATORY INSPECTIONS WHICH
INCLUDE CHEMICAL ANALYSIS, INCLUSION RATING, HARDNESS AND
TENSILE TESTING TO VERIFY THE PROPERTIES OF THE MATERIAL
SUPPLIED,
PREFARED BY: MEWG SUPERCEDING DATE: 06 OCT B7 APPROVED BY: DATE: 24 JUL 91 CIL REV: 2




CRITICAL ITEMS LI1SBT

PROJECT: SRMS

SYSTEM: MECHANICAL ARM SUBSYSTEM
= o ASS*Y NOMENCLATUWE: ERD EFFPECIOR Ass'y P/R: SHEET: 3
FMEA FMEA NAME, QrY, & FAILURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTAHCE
REF. REV. orAVING REF. AND oN 2/1R
DESIGNAT LON CAUSE END 1TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
3610 2 MOTOR MODULE MOOE : MOTOR WILL WOT -
ASSEMBLY LOSS OF ORIVE. SHAFTS ARE DIMENSIONAL INSPECTED TO DRAWING REQUIREMENTS
orY-1 P/N WOTOR DRIVE. THERE FORE THROUGHOUT THE MANUFACTURING STAGES. FOLLOWING HEAT TREATMENT
5114061473 sYSTEM wily BE THE SHAFTS ARE SUBJECTED TO MAGNETIC PARTICLE INSPECTION FOR
oR CAUSE(S): 1HOPERATIVE EN CRACKS. )
$1140£2203 (1) MOTOR AUTO AND MANUAL
VINDING END EFFECTOR INSPECTION VERIFIES THAT XITTED PARTS ARE CORRECT PRIOR TO
SHORT WODES. ASSEMBLY AND TRACEABILLTY [NFORMATION RECORDED.
CIRCULT. LIMP ARM DURING
(2) L0SS Of AUTO CAP. SEQ. INSPECTION 10 DRAWING 1S CONDUCTED THROUGHOUT THE ASSEMBLY
MOTOR DRIVE UNTIL EE MODE PROCESS, INCLUDING INSPECTION OF LOCKING, WITNESSING OF
:gl;n EEEU. SW 10 OFF. TORGUING AND APPLICATION OF TORQUE STRIPING.
COMMUTATION WORST CASE MOTOR MODULES ARE TESTED YO THE REQUIREMENTS OF
EAILURE} | =----- i SPAR-TM. 1624 WHICH INCLUDES, CONTIHUITY AND [SOLATEON
MECHANICAL UNEMPECTED CHECKS, STICTION, COMMUTATOR TIMING, AMBIENT AND THERMAL
on PAYLOAD MOTION. TESTING.
ELECTRICAL INCOMPLETE (SPAR/GOVERNMENT REP. - MANDATORY INSPECTION POINT).
OR LOSS OF CAPTURE/RELEASE .
PLATING FROM | SEQUENCE. INTEGRATION OF MOTOR MODULE TO END EFFECTOR LRU -
CODE WHEEL. UNABLE TO INSPECTIONS INCLUDE GROUNDING CHECKS, CONMECTORS FOR BENT
(4) SEIZURE RELEASE OR PUSHBACK CONTACTS, INCONNECT WIR1NG ETC.
OF MOTOR OR PAYLOAD. CREM
CLUTCH INPUT ACTION REQ. PRE-ACCEPTANCE TEST INSPECTION, WHICH INCLUDES AN AUDIT OF
BEARINGS. LOVER TIER INSPECTION CONPLETION, AS BUILT COMFIGURATION
(5) INPUT REDUNDANT PATHS VERIFICATION TO AS DESIGN ETC., MANDATORY INSPECTION POINT).
LEAD TO REMAINING
HOTOR OPEN cecceameeenens A TEST READINESS REVIEW (TRR) MHICH INCLUDES VERIFICATION OF
CIRCUIT. BACKUP EE TEST PERSONNEL, TEST DOCUMENTS, TEST EQUIPMENT CALIBRATION/
{6) MOTOR RELEASE. VALIDATION STASUS AND HARDMARE CONFIGURATION [S CONVENED BY -
SHAFT QUALTFY ASSURANCE TN CONJUNCTION WITH ENGINEERING
BREAKS. RELTASILITY, CONFIGURATION CONTROL, SUPPLIER AS APPLICABLE,
AND THE GOVENMENT REPRESENTATIVE, BRIOR TO THE START OF AMY
FORMAL JESTING (ACCEPTANCE OR QUALIFICATION).
ACCEPTANCE TESTING (ATP) INCLUDES, AMBLENT, VIBRATION
AND_ THERWAL-VAC TESTING, (SPAR/GOVERNMENT REP. - MAHDATORY
INSPECTION POINT)
SRMS SYSTEMS INTEGRATION, THE INJEGRATION OF MECHANICAL ARM
SUBASSEMBLIES AND THE FLIGHT CABIN EQUSPMENT TO FORM THE SRMS.
INSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
INCLUDES GROUNDING CHECKS, THRU WIRING CHECKS, WIRING ROUTING,
INTERFACE CONNECTORS FOR BENT OR PUSH BACK COWTACTS ETC.
SRMS SYSTEMS TESTING - STRONGBACK AHD FLAT FLOOR AMBIENT
g?mmucs TEST. (SPAR/GOVERNMENT REP. - MANDATORY INSPECTION
f
PREPARED BY: HEWG SUPERCEDING DATE: 06 oCl B7 APPROVED BY: DATE: 24 Jui 91 CIL REV: _2
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CRITICAL ITEMSB LIBT PROJECT: SRMS SYSTEM: MECHANICAL ARM SUBSYSTEM

———————- ASS'Y HOM T END Ass'y p/N: SITADEIL70-1E-3  SHEET: _ 7
EMEA FMEA | MAME, OTY, & FAILURE MODE FAILURE EFFECT HDWR / FUMC. RATIONALE FOR ACCEPTANCE
REF. REV. oravinG RéF. AND oM 2/1R
DESIGNATION CAUSE END ETEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
3610 2 WOTOR MODULE | MODE: WOTOR WILL NOT FAILURE HISTORY

ASSEMBLY LOSS OF DRIVE. | = memeeemecaiaea-

arY-1 PN MOTOR DRIVE. THEREFORE

ST140EE473 SYSTEM WilL BE THERE WAVE BEEN WO FAILURES ASSOCIATED WLTH THIS FAILURE

or CAUSE(S) INOPERATIVE N MODE OM THE SRMS PROGRAM.

5114062203 (1) MOTOR AUTO AND MANUAL
WINDING END EFFECTOR
SHORT WODES .
CIRTUIT. LIMP ARM DURING
(2) LOSS OF AUTG CAP. SEQ.
NGTOR DRIVE UNTEL EE MODE
:ggu EEEV. SV 10 OFF.
COMMUTAT 10N WORST CASE
FAILURE; | ---e------
MECHANICAL UNEXPECTED
oR PAYLOAD MOTION.
ELECYRICAL INCOMPLETE
OR LOSS OF CAPTURE /RELEASE
PLATING FROM | SEQUENCE.
CODE MHEEL. UNABLE T0
(4) SE1ZURE RELEASE
OF MOTOR OR PAYLOAD. CREW
CLUTCH INPUT | ACTION REQ.
BEARINGS.
(5) 1NPUT REDUNDANT PATHS
LEAD TO REMAINING
MOTOR OPEN | =--v-m==-=ee--ee
CIRCUIT. BACKUP EE
(6) MOTOR RELEASE.
SHAFT
BREAKS.

PREPARED BY: MF WG SUPERCEDING DATE: 06 OCT B7 APPROVED BY: DATE: 246 JUL CIL REV: _g




CRITICAL ITEMB LIST

PROJECT: SRMS
ASS'Y NOMERCLATURE: END EFFECYOR

SYSTEM: MECHANICAL ARM SUBSYSTEH
W STIRUETL/0-TE-3

ASS'Y P/N: - SHLE1: 8
FMEA FMEA | MaME, ofY, & FAILURE MODE FAILURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. oRAWING REF. AND oN 2/1m
DESIGNAT ION CAUSE EWD ITEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
3610 2 MOTOR WODULE | WODE: MOTOR WILL NOT OPERATIONAL EFFECTS
ASSEMBLY LOSS OF DRIVE. | eeeeemeeeem-
aTY-1 P/N MOTOR DRIVE. THEREFORE,
51140E1473 SYSTEM WILL BE £E DOES MOT OPERATE NOMINALLY WHEN COMMANDED. ARM REMAINS LIMP
o CAUSE(S): INOPERATIVE IN UNTIL EE MODE SWITCH 1S TURNED OFF DURING AN AUTO CAPTURE
5114062203 (1) MOTOR AUTC AND MANUAL SEQUENCE.
VINDING END EFFECTOR
SHORT WODES. CREW ACTION
CIRCUIT. LINP ARM DURING Ceceeeceans
(2) L0SS OF AUTO CAP. SEQ. :
MOTOR DRIVE UNTIL EE MODE FOR ANY OFF NOMINAL OPERATION OF THE EE, THE EE MODE SWITCH
FROMN EEEU. Su 10 OFF. SHOULD BE TURNED OFF. ATTEMPT TO CAPTURE IN THE ALTERNATE
3) WODE. IF THE SWARES REMAIN OPEN, MANEUVER ARM AMAY FROM
COMMUTATION MORST CASE PATLOAD. 1F THE SNARES ARE PARTIALLY CLOSED, ATTEMPT RELEASE
FALLURES e USING A PRIMARY EE WODE. IF SHARES OPEM, MANEUVER THE ARM AWAY
MECHAMICAL UMEXPECTED FRON THE PAYLOAD. IF SWARES BON'T OPEN, ATTEMPT 10 RELEASE [N
oR PAYLOAD MOT[ON. BACKUP MODE. IF SNARES OPEN, MANEUVER ARM AWAY FROM THE
ELECTRICAL INCOMPLETE PAYLOAD. MANEUVER ORBLTER AWAY FROM PAYLOAD. 1F SWARES CANNOT
OR 105S OF CAPTURE /RELEASE BE OPENED, [N ANY MODE, EVA CAN BE USED TO RELEASE THE PAYLOAD
PLATING FROM | SEQUENCE. OR THE ARW/PATLOAD COMAINATION CAN BE JETTISOMED.
CODE WHEEL. UNABLE 10
(&) SEI2URE RELEASE CREW TRAINING
OF NOTOR OR PAYLOAD. CREM |  ~---=--- cemeen
CLUTCH INPUT | ACTION REQ,
BEARINGS. CREW WILL BE TRAINED TO RECOGNIZE OFF HOMINAL EE OPERATIONS
(5) INPUT REDUNDANT PATHS AND TO MANEUVER THE ORBITER AMAY FROM A FREE FLYING PAYLOAD AT
LEAD TO REMAINING ANY TIME DURENG ARM OPERATIONS.
MOTOR OPEN | =-=----==s-==ee-
CIRCUIT. BACKUP EE
(6) MOTOR RELEASE. MISSION CONSTRAINT
saer | e RO
BREAKS.
WHEN CAPTURING A FREE FLYING PAYLOAD, THE EE MUST BE FAR
EMOUGH AWAY FROM STRCUTURE TO PROHIBET CONTACT REGARDLESS OF
PAYLOAD ROTATLONS.
THE EE MODE SWITCH SHOULD BE PLACED BACK IN THE OFF POSITION
[MMEDIATELY AFTER THE SPEC DRIVE TIME HAS ELAPSED.
OMRSD OFFLINE
PERFORM MANUAL CAPTURE/RELEASE.
VERLFY CORRECT FLAG TIMING OPEN 10 CLOSE.
OMRSD ONLINE INSTALLATION
NOME
OMRSD OWLINE TURNAROUND
‘ PERFORM MANUAL CAPTURE/RELEASE.
VERLFY CORRECY FLAG TIMING OPEN TO CLOSE.
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