PROSECT: ERHE E-E HC!% !HSllltEBl SUSIEH' MECHANICAL ARH_SUBSYSTEN
ASS'Y N H Ass'y p/HT STTLOET2TS SHEET: 1

CRITICAL ITEM8 LIBT

FMEA FHEA | WAME, QtY, & FATLURE MODE FAILURE EFFECT HOVR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. oraulng rir. AND oN 171
DES | GNATION CAUSE END 1TEM CRETRCALITY SCRFENS: N/A
Hrs 0 COMMUTATEON HODE 3 AUTDBNAKES AE DESIGN FEATURES
SCANNER ERRATIC APPLIED, ARM aseeeeaaaa.
oty-6 P/N CONMUTATION COMES 70 MEST. :
S114061295 IX PRIME AND LOSS OF REGULAR THE JOINT COMMUTATION SCANNER ASSEMBLY (CSA) IS A WAJOR
BACKUP COMNUTATION. BOUGHT -OUT-PART WHICH 15 SUPPLIED BY BEI MOTION SYSIEMS AND
MODES. ABILITY 10 MEETS OR EXCEEDS THE REQUIREMENTS OF SPECLFICATION
START THE JOINT SPAR-SG.467,
CAUSE(S): N PRINE AND
(1) LOSS of PACK-UP MAY BE CODE WHEELS ARE MANUFACTURED PER BE] PROCEDURE
PLATTNG ON LOST. ARN MAY SOSA12224. VHE BASE METAL WHEEL 1S CHROME-PLATED BY AN
CODE WHEEL. TAKE AN OUTSIDE VENDOR, AND RETURNED 10 BEI, PHOTO-RESIST IS
UNEXPECTED USED TO MASK AREAS WHICH MILL REWAIM BLACK, WHILE
TRAJECTORY. AREAS WHICH ARE 10 Bf REFLECTIVE ARE STRIPPED OF BLACK
LOSS OF ALL CHROME TO EXPOSE THE GOLD SURFACE. THIS PROCESS INSURES
s. GOOD ADHESION.
VORST CASE
mexnsclzn
HOTLOM .
ELECTRICALLY
FROZEN. CAEM
ACTION .
REQUIRED.
REDUNDANT PATHS
REMAINING
N/A
I BYIE
GIITRE SR Tt
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CRITICAL ITEMB LIBT PROJECT: SRMS (-5 MCIU [NSTALLED) SYSTEM: MECHANICAL ARM SUBSYSTEM
e nen s s e ———-— ASS'Y NOM ! E Ass'y p/N: STTAOETIVE = SHEET: __ 2
FHEA FHEA NAME, 07y, & FATLURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REY. oraulnG aér. AND on 1
DESIGNATION CAUSE END TTEM CRITICALITY SCREENS: N/A
4175 (] COMMUTATION E: AUTOBRAKES ARE ACCEPTANCE TESTS
SCANNER ERRATIC APPLIED. ARM | ----ecececnenn..
orY-6 P/N COMMUTATION COMES 10 REST, THE JOINTS HOTOR MODULE ASSEMBLY CONSIST OF THE BRAKE
S1140E1295 IN PRIME AND LOSS OF REGULAR ASSEMBLY, MOTOR ASSEMBLY, TACHOMETER , COMM. SCANNER AND SCU
BACKUP COMMUTATION. ALL OF WHICH ARE EXPOSED 1O AN ACCEPTANCE TEST BY THE VENDOR
MODES. ABILITY TO PRIOR TO ACCEPTANCE BY SPAR. THE NOTOR MOOULE ASSEMBLY 1S
START THE iDINY SUBJECTED TO THE FOLLOWING ACCEPTANCE ENVIRONMENT:
CAUSE(S): IN PRIME AND
€1} LOSS OF BACK-UP HAY BE O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 8
PLATING ON LOST. ARM MAY
CODE WHEEL. TAKE AN O THERMAL VACUUM: +85 DEGREES C 10 -25 DEGREES € (1.5
UNEXPECTED CYCLES) 1 X t0**5 TORR
TRAJECTORY. )
LOSS OF ALL THE MOTOR MODULE IS INSTALLED [M THE JOINYS ASSEMBLY AND AGAIN
MODES. IS EXPOSED YO ANOTHER ACCEPTANCE TEST, WHICH INCLUDES
VIBRATION AND THERMAL VACUUM OF THE SAME APPROXIMATE LEVEL AND
WORST CASE DURATION.
%;igc‘ﬂ) QUALIFICATION TESTS
ELECTRICALLY A TYPICAL MOTOR MODULE ASSEMBLY WAS TOTALLY QUALIFIED BY SPAR
FROZEN, CREMW FOR THE LISTED BELOW ENVIRONMENTS, FURTHER, THE BRAKE
ACTION ASSEMBLY, MOTOR ASSEMBLY, TACHOMETER AND COMM. SCANNER, ARE
REQUIRED. supJECTED To SOME DEGREE OF QUALIFICATION TESTING 8Y THE
VE'NOR. THE MOTOR MODULE TESTS:
REOUNDANT PATHS
REMAINING O VIBRATION: ULEVEL AND DURATION - REFERENCE TABLE 8
R/A 0 THERMAL VACUUM: +95 DEGREE C TO -36 DEGREE C (B8 é?ClES)
1 X 10**6 TOAR
O SHOCK: 20G/11 MS - 3 AMES (&6 DIRECTIDNS)
O HUMIDITY: TESTED IN SHOULDER JOINT HUMIDITY TEST
O EMC: MIL-STD-461 AS MODIFIED BY St-E-Q002 (TESTS cso1,
Cs02, C506, CEO1, REODZ(N/B), RSO3, RSO4)
FLIGHT CHECKOUT
PDRS OPS CHECKLIST (ALL VEHICLES) JSC 16987
PREPARED BY: MFAG SUPERCEDING DAVE: NOME
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CRITICAL ITEMB LIBT PROJECT: SAMS (-5 NCIU INSTALLED) SYSTEM: MECHANSCAL ARM SUBSYSTEM
L T e ASS'Y NOM : E ASS'Y p/ﬂ: 511!“‘121‘ SHEET: 3
FHEA FHEA NAME, QTY, & FAILURE MODE FATLURE EFFECT HDWR / FUNC, RATIONALE FOR ACCEPTANCE
REF. REV. orawling afe. AND on 17
OESICNATION CAUSE END [TEM CRITICALITY SCREENS: H/A
7S 0 COMMUTAT [N MODE AUTOBRAKES ARE OA/INSPECT [ONS
SCANNER ERRATIC APPLIED. ARM | ----eo.olenlll
ary-6 PN COMMUTATION COMES TO REST.
51140E1295 IN PRIME AND LOSS Cf REGULAR UNITS ARE MAJOR BOUGHT OUT PARTS, MANUFACTURED, ASSEMBLED AND
BACKUP COMMUTATION. TESTED TO SPAR DRAWINGS AND SPECIFICATIONS UNOER DOCUMENTED
WODES. ABILITY 10 QUALITY CONTROLS. THESE CONTROLS ARE EXERCISED THROUGHOUT
STARY THE JOINT DESIGN PROCUREMENT, PLAWNING, PROCESSING, FABRICATION,
CAUSE(S): IN PRINE AND ASSEMBLY QUALIFICAT10M AND ALCEPTANCE TESTING. MANDATORY
(1) 105§ Of BACK-UP NAY BE INSPECTLON POIMTS ARE EMPLOYED AS APPROPRIATE AT VARIOUS
PLATING OM LOST. AN MAY LEVELS OF ASSEMBLY AND JEST. SPAR/GOVERNMENT SOURCE INSPECTION
CODE MMEEL. TAKE AN 1S ENVOKED ON THE SUPPLIER.
UNEKPECTED .
TRAJECTORY . RECEIVING !NSPECTION VERIFIES THAT THE WARDWARE RECEIVED IS AS
10SS OF ALL IDENTIFIED IN THE PROCUREMENT DOCUMENTS, THAT NO DAMAGE HAS
MODES. OCCURRED DURING SHIPMENT _AND THAT APPROPRIATE DATA HAS BEEW
RECEIVED WHECH PROVIDES ADEQUATE TRACEABILITY INFORMATION AND
WORST CASE IDENTIFIES ACCEPTABLE PARTS,
UNEKPECTED PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
MOTLON, APPROPRIATE 10 THE MANUFACTURING STAGE COMPLETED. THESE
ELECTRICALLY INSPECTIONS INCLUDE,
FROZEN. CREW
ACTION INSPECTION VERIFIES THAT KITTED PARTS ARE CORRECF PRIOR TO
REQUIAED. ASSEMBLY AND TRACEABILITY INFORMATION RECORDED..
REDUNDANT PATHS UNITS ARE INSPECTED TO THE APPLICABLE SPAR INSPECTION TEST
REMATNING PROCEDURE (ITP) PRIOR TO MOTOR MODULE INTEGRATION. [NSPECTIONS
s INCLUDE MORKMANS®IP, CLEANLINESS, DINENSIONAL ETC.
/
INYEGRATION OF UNIT TO MOTOR MODULE - INSPECTIONS |NCLUDE
GROUNDING CHECKS, CONNECTOR FOR BEMT PINS, VISUAL,
CLEANLINESS, INTERCOMNECT WIRING ETC.
PRE-ACCEPTANCE TEST INSPECTION, WHICH INCLUDES AN AUDIT OF
LOVER TIER INSPECTION COMPLETION, AS BUILT CONFIGURATION
VERIFICATION TO AS DESIGN ETC., {MANDATORY INSPECTION PGINT).
A TEST READINESS REVIEM (TRR) WHICH INCLUDES VERIFICATION OF
TEST PERSONNEL, TEST DOCUMENTS, TEST EQUIPMENT CALIBRATION/
VALIDATION STAfUS AND HARDWARE ' CONFIGURATEON IS COMVENED BY
QUALTTY ASSURANCE [N CONJUNCTION WITH ENGIMEERING
RELEABILITY, CONFIGURATION CONTROL, SUPPLIER AS APPLICABLE,
AND THE GOVENMENT REPRESENTATIVE, PRIOR 10 THE START OF ANT
FOR'AL TESTING (ACCEPTANCE OR QUALIFICATION).
ACCEPTANCE TESTING (ATP) [NCLUDES, AMBIENT, VIBRATION
AHD THERMAL-VAC TESTING, (SPAR/GOUVERNMENT REP. - MANDATORY
ENSPECTION POINT) \ .
INTEGRATION OF UNIT TO JOINT SRU - INSPECTIONS INCLUDE Lo
GROUNDING CHECKS, CONNECTORS FOR BENT OR PUSHBACK
CONTACES, VISUAL, CLEANLINESS, INTERCONNECF WIRING AND
POWER UP TEST TO THE APPROPRIATE JOINT INSPECTION TEST
PROCEDURE (1TP) EIC.
JOINT LEVEL PRE-ACCEPTANCE TEST INSPECTION, INCLUDES AN
AUDIT OF LOVER TIER INSPECTION COMPLETION, 'AS BUILT
PREPARED 8Y: MFWG SUPERCEDING DATE: NONE DATE: 11 Jut 91
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CRITICAL ITEMS LISBT PROJECT: SRMS (-5 MCIY I[NSTALLED SYSTEM: MECHANICAL ARM SUBSYSTEM
- - - ASS'Y NOM : ASS'Y /Ry SYTADEY2YE  SHEET: [
FHEA FMEA NAME, 1Y, & FAILURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. prawiNG REF, AND oN 171
DESIGRATION CAUSE END ITEM CRETICALITY SCREENS: N/A
4175 0 COMMUTATION WODE 3 AUTOBRAKES ARE CONFIGURATION VERIFICATION TO AS DESIGN ETC.
SCANNER ERRATIC APPLIED. ANN
ary-6 Pégs COMMUTATION COMES TO REST. JOINT LEVEL ACCEPTANCE TESTING (ATP) INCLUDES AMBINET,
S1140€1 IM PRINE AND LOSS OF REGULAR VIBRATION AND THERMAL-VAC TESTING.
BACKUP COMMUTATION. (SPAR/GOVERNMENT REP. - MANDATORY INSPECTION POINT}.
HODES . ABILITY 1O '
START THE JOINT SRMS SYSTEMS INTEGRATION, THE INTEGRATION OF MECHANICAL ARM
CAUSE({S): IN PRINE AND SUBASSEMBLIES AND THE flIGHI CABIN EOUIPHENT TO FORM THE SRMS.
{1) LOSS OF PACK-UP MAY BE INSPECTIONS ARE PERFORMED AT EACH PHMASE OF INTEGRATION WHICH
PLATING ON LOST. ARM MAY INCLUDES GROUXDING CHECKS, THRU MIRING CHECKS, WIRING ROUTING,
CODE WHEEL. GGEEPSE“D INTERFACE CONNECTORS FOR DEMT OR PUSH BACK COMTACTS €1C.
TRAJECTORY, SRMS SYSTENS TESTING - STRONGBACK AND FLAT FLDOR AMBJIENT
LOSS OF ALL PERFORMANCE TEST, (SPAR/GOVERNMEMT REP. - MANDATORY [MSPECTION
MODES . POINT)
WORST CASE
UNEXPECTED
MOTION,
ELECTRICALLY
FROZEN. CREW
ACTION
REQUIRED.
REDUNDANT PATHS
REMAINING
N/A
P oo
TR ¢
PREPARED BY: NFYG SUPERCEDING DAVE: NONE —_ DATE: 11 JuL 91 CIL REV: ©
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CRITICAL ITEMS LIBT

PROJECT:

ERHS EE "El!u INSHIAWILLED) SYSTEM: MECHANICAL ARM_SUBSYSTEM
e ASS'Y NOM E E ASS'Y p/N: STIAUETZYA _ sweer: _ 5
FHEA FMEA NAME, Q1Y, & FAILURE MODE FAILURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. rev. | omauing rér. AND oN 17
DESIGNAT [N CAUSE END 1TEM CRITICALITY SCREENS: HN/A
417s o COMMUTATTON MODE : AUTOBRAKES ARE FAILURE HISTORY
SCANNER ERRATIC APPLEED. ARM | co-eeceemeaaao
QtY-6 P/N COMMUTATION COMES TO REST. :
5H140E1295 IN PRINE AND LOSS OF REGULAR THERE WAVE BEEM NO FAILURES ASSOCIATED MITH THIS FAFLURE
BACKUP COMMUTATION. MODE ON THE SRMS PROGRAN.
NODES. ABILITY TO
START THE JOINY
CAUSE(S): IN PRIME AND
(1) LOSS OF BACK-UP MAY BE
PLATING OM 1OST. ARN MAY
CODE WHEEL. TAKE AN
UNEXPECTED '
TRAJECTORY.
LOSS OF ALL
MODES .
WORST CASE
UNENPECTED
MCTION,
ELECTRICALLY
FROZEN. CREM
ACT 10N
REQUIRED,
REDUNDANT PATHS
REMAINING
N/A
e
1 HEEIANR
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CRITICAL ITEMB LIBT PROJECT: SRNS (-5 MCIU INSTALLED) SYSTEM: MECHANICAL ARM SUBSYSTEM
- - - - - ASS'Y NOM H ASS'Y p/R: STIZUETZTZ SHEET: 3
FHEA FHEA NAME  QTY, & FAILURE MODE FAILURE EFFECT HOMWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. rev. | orauwing eér. AND oN /
DESIGNATION CAUSE END ITEM CRITICALITY SCREENS: WN/A
175 0 COMMUTATION MODE : AUTOBRAKES ARE OPERATIONAL EFFECTS
SCANNER ERRATIC APPLIED. ARM | = -ecccccecccncnaa...
ary-6 P/ COMMUTATIOM COMES TO REST.
S1140E1295 IN PRINE AND LOSS OF REGULAR COMPUTER SUPPORTED MODES CANNCT BE USED TO COMPLETE THE .
BACKUP COMMUTATION. NISSION. DIRECT DRIVE AND BACK-UP MODES REMAIN. 1F PAYLOAD
MODES . ABILITY TO IS ATTACHED, THE ARM SHOULD BE MANOUVERED 10 A SAFE POSITION
START THE JOINT FOR PAYLOAD RELEASE.. LOSS OF NEXT REDUNDANT PATH RESULTS IN
CAUSE(S): I% PRINE AND BEING ONE FAILURE AWAY FROM INABILITY TO CRADLE ARM. [F WITH
(1) LOSS OF BACK-UP MAY BE SUBSEQUENT FAILURES ALL DRIVE MWODES ARE LOST, THE ARM MAY BE
PLATING OM LOST. ARM MAY JETTISOMED.
CODE WHWEEL. TAKE AM
UNEXPECTED CREW HAS ABILITY TO OVERRIDE A SINGLE FAILURE. '
TRAJECTORY.
LOSS OF ALL CREV ACTION
WODES. = | 000 seeeeeeae-s
USE SINGLE MODE ON OTHER JOINTS TO POSETION ARM
WORST CASE FOR JETTISON.
UNEXPECTED
NOTION.
ELECTRICALLY CREM TRAINING
FROZEN. CREW | = -=ccceonceca-s
ACTION
REQUIRED. THE CREVW WILL BE TRAINED TO ALUAYS DBSERVE WHETHER THE ARN IS
RESPONDING PROPERLY TO COMMANDS.
REDUMDANT PATHS
REMAINING
--------------- MISSION CONSTRAINTY
wa ]
OPERATE UNDER VERMIER RATES WITHIN 10 FT Of STRUCTURE. AUTOQ
TRAJECTORIES MUST BE DESIGNED TO COME NO CLOSER THAN 5 FT FRON
SIRUCTURE, THE OPERATOR MUST BE AGLE TO DETECT THAT THE ARM IS
RESPONDING PROPERLY TO COMMANDS VIA WINDOW AND/OR CCTV VIEWS
OURING ALL ARM OPERATIONS. ARM SHOULD NDT BE MANEUVERED 10
POSIYTION WHERE JETTISOM CANNGT BE SAFETY PERFORMED.
OMRSD OFFLINE
IN COMPUTER SUPPORTED MODE WITH ELBOW DEMATED
DRIVE ALL JOINTS.
VERIFY JOINT MOTION
OMRSD ONLINE [HSTALLATION
KONE
OMRSD OMLINE TURNARDUND
IN SINGLE MODE DRIVE ALL JOINTS
VER .FY LACK OF COMMSCANNER BITE.
| : -
i i 52ty e
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