MD Robetics

Critical tems List SRM
9445 AIRFORT RO
cIL Ref#: 3341
BRAMPTON ONTARID LESA4IZ Revkian: 1 FMEA Pev:
Systerm: SRMS
Subzyxiem: FLECTRICAL SUB-S5YSTEM
Assembly Desc: EEEU
Part Mumber{s): 51140F1174-5
Wame Fart Niknksi{g) Gty  SheetNe, Schoemalic Ko,
ke COMMAND LOGIC i IOHETAE
Fupclivn: SOMMAND LOGIC REGEIVES IMPLIT LOMMANLS FRDM DEAC AND COMMANDS MOTOR
DORIVE AND BRAKE/CLUTCH ENABLE CIRCLUIT.
Failure Mode: | 28 OF FAIL/SAFE CIRCUITRY.
HW Func. Screen Failures
Grivcatity: R ) T
Misgion PFhase: Orit . "
Caosgis): SOMMAND LOGIC {1)04, G5, Q3 OR Q12 FAIL 3/C. 158, U15A OF U138, FAIL HIGH. LHR &

CROFAILLOW. U2 A B, G, D, EORF, FAIL HIGH. UTD FAILS LOYY. UZ5H
AND UZ6C FAIL HIGH. \HA FAIL HIGH. 112 FAIL OfG.

Failura alfect on
unltfend itemn;

YWorst Case:

Radundant Paths:

EFELWILL PROICESS COMMANDS A% MORMAL

LOSS OF MISSION. SUBSECQUENT FAILURE RESULTS IN UNC OMMANOED RELEASE
UINCOMMAKDED RELEASE.

Retention Rationals

Design:

LCMCE DEVIZZE OPERATE AT _OMY POWER AND HENGE 0O KOT FXPERIENCE SIGHIF CANT GRELMATING STRFSSE. TFE
TECHNOLQGY [5 MATURE, AND DEVICE RELABILITY HISTORY 15 YWELL OOCUMENTED. ALL STH EESES ARE ADDITICHALLY
REDLCED BY DERATING THE AFPROPRIATE PARAMETERS I ACCORDANCE WiliH SPAR-RME-PACTI. SPECIAL | 1AM ING
PRECALTIGNS ARE USED AT ALL STAGES OF MANLFASTURE T4 PRECLUDE DAMAGEATRESS OUE T0 EL ECTROSTATIC
DIECHARGE.

ALL RESISTORS AND CAPACITURS USED IN THF NFESSN ARE SELERTED FROM ESTABLISHEDR RELIABILITY (ER I¥YMCS. LIFC
EXPECTANCY IS INCREASED BY EMSLRING THAT ALL ALLOWAR. E 3TRESE LEVELS ARE DEFZATED by ACCORDAMCE WiTh
3PAR-EME-PA.J03. ALL CERAMIC AND ELECTROLYT!C CARPACITORS ARE ROUTINELY SUBJECTED TO RADIGGRAP IS
IMEPECTIOM. -

EEE PARTS HAVE BEEN SELECTED AND CONTROLLED IN ACCORDANCE WITH SPAR-RMS-P4 003 THIS DOCUMENT DEFIMNES
THE PROGRAM FEQUIREMENTS FOR MONITCRING AND CONTROLLING EEE PARTE. THE REOUIREMENTS INCLUDE PART
SELECTIONTO AT LEAST "ESTABLISHED PELIARILITY LEVELE, AND ADEQUATE DERATING OF PART STRESS LEVELS.
FROCEDURES AMD ACTIVITIES ARC SFLGIFIED TO ENSURE AT LEAST EQUINVALENT QUALITY FOH MONS 1 ANDARE AND
IRRECLULAR PARTS. RELIABILITY ANALYSIS HAS CONFIRMED N PARTS WITH GEMERICALLY HIGH FAILLURE RATLS.
AEROSPACE NESIGH ATANDARDS FOR DETAILING ELECTRONIG PARTS PACKAGING, MOUNTING AND
STRUCTURALMECHAMICALINTEGR Y OF ARSFMAI IER ARE APPLIED. SUCH DESIGH HAS REEN REVIEWED ANDO T OUND
SATISFACTOR™ THROUGH THE DESIEN AJDIT PROCESS, INCLUDIMG THE URE OF RELIABILITY, MAINTAINABRILITY AMD
SAFSTY CHECKLISTE. MATERIAL SELECTION AND USAGE CONFORMS TO SPAR-SE M WIIICH IS EQUIVALENT T THE YASA
MATERIALS USAGE REQUIRIMENTS WORST DASE ANALYSIE HAS BEEN CONDUCSTED MO ENSURE THAT = ERFORMANCE
CAMBE MET UNDER WURS| CASE TEMPERATURE AND AGING EFFECTS. EEE PARTS STRESS AMALYSIS HAS BEEM
COMPLETED AND COMFIRMS THAT THE PARTS MEET THE DERATING REOUIREMENTS.

PRINTEQ CIRCUIT BOARD DESIGHS HAVE EEEN REYIEVWED TO ENSURE ADEQUATE CIRCUIT FATH WIGTH AND SERARATION
ANDH T CONFIRM AFFROPRIATE DIMENEIONE OF CINCUIT SOLCER PALSE AMD OF &OMECMINT HUILE Py IS IR NS,

PARTS MOUNTING MFTHODS ARE GONTROLLED IN ACCORDANGE WiITH MSFC-5 7112136 WHICH DEFINES ARHROVED-
MCUNTING METHODS, STRESS RELISE, AND COMPONENT SECLRITY.

WHERE APFLICABLE, DESIGN DRAVINGS AN DOCUMFNTATION (3 VE CLESAR IDENTIFICATION (- HANDLNG PR CCAL TIONS
FOR ESD 3EMEITIVE PARTE. .

BOARD ASEEMBLY DRAWINGE INGLUDE THE REQUIREMENTS FOR 560 UERING STAN DARDS IN ACCORDAMOE WIT-| KR
S3I00.44) AND IS 08800,

Frepared;  255wp00 by Rice, Cralg Supersedes: O60C1ET
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Test:

Inspection:

OMESD Offline;

OMRED Dnling
Inztallation;

OKWESO0 Online
Turnaraurd:

ACCEPTANCE TEETE - THE EEEU IS SURJECTED TO THE FOLLOWING ACCEPTANMCGE ENVIRONMENTAL TESTIMNG AS AN SELL
VIBRATION: LEVEL AND DURATION REFEREMCZE TRELEE THERMAL: +70 DEGREES € TO-25 DEGREES C {1 12 CYCLESR) THE
EEEU 15 INTEQIRATED INTO THE END EFFECTOR AMD (3 FURTHER EXPOSED TO THE END EFVEC I 2R ACCERTAMOFE TEAT
ENVIECNMENTS (VIBRATION AND THERMAL WACUILIM).

THE EMDEFFECTOR ASGEMBLY I5 PART OF THE INTEGRATED RMS SYSGTEM TESTS [TR31E RMS STRONGEACHK TEST AnD
TPSEZ FLAT FLOGQR TEST) WHICH WVERIFIES THE ABSEMCE OF THE F&ILURE MODE.

LUALIFEA KN TES1S - [HE EEEU i85 SUBJES |ED 10 [HE FULLLWVING SHU DUALFICATION TEST ENVIEONMENTS.
VIERATION. LEVEL AND DURATION - REFERENCE TABLE B SHOCHK. W&/ IME - 3 AXES (8 DIRECTIONS) THERMAL: w81
DEGREES © 790 -3¢ DEGREES C (B TYCLES 1 X 10 TORR HUMIDITY. TESTED IN THE EMO EFFECTOR HUMIDITY TEST.
ERC: MIt STO 461 AS MODIFIED BY SL E 002 (TESTS CELY. CEOE, 01, CE02 CEDE, HED1, REDZ (B} REC1).

FLIGHT CHEGKOLUIT PORS QPS5 CHECGKLIZT (ALL VERIZLE S} JSC 16837

LUMNITS ARE MANUFACTURED UNDER DOCUMENTEDR QUALITY CONTROLS, THESE CONTROLS ARE EXERCISED THR OUGHOLUT
DE3IGN PROCUREMENT, PLANMING, RECEIVING, PROCESSING, FARRICATION, ASSEMBLY, TESTING AND SHIPPING GF THE
LINITS. MANDATORY INSFECTION POINTS ARE EMPLOYEDR AT VARIOUS STAGES OF FABRICATICN ASSEMBLY AND TEST.
GOVERMNMENT SOURCE |NEPECTION 15 INVOKED AT VARIGUS CONTRAOL LEVELS.

EEE PARTS INSPECTION |15 FERFORMED AS REDQUWRED BY SPAR-RMS-FA 003 EACH EEE FART 12 QUALIFIED AT THE FART
LEVEL TO THE REQLUIREMENTS OF THE APPUCABLE SPECIFIZATION. ALL FEE PARTS ARE 100% SCREENED AND BURNED
IN.AS AMINKMUM, AS REQUIRED BY SFAR-KEMS-FADDIT, BY THE SUFFPLIER. ADDITIONALLY, EEE PARTS ARE 100% RE-
SCREENED N AGCORDANCE WITH REQUIREMENTS, BY AN INGEFENDENT SPAR APPROVEDR TESTING FACILITY. DFA |5
FERFORMED A5 REQUIRED BY FA 003 ON A RANDOMLY SELECTED 5% OF PARTS, MAXIMUM S PIECES, MINIMUM 3 RIECES
FoOR EACH LOT MUMEER/DATE 2oDE COF PARTS RECENVED.

YIRE 15 PROCURED TO SPECIFICATION MIL-W-22T53 OR MIL-W-51381 AND INSPECTED ANCETEETED TO HASA ISCMANEN
STANDARD HUMBER 338,

RECEMMNG INSPECTICN VERIFIES THAT ALL PARTS RECEIVED ARE A% IDENTIFIED IN THE PROCUREMENF DOCUMENTE,
THAT MO PHYSICAL DAMACGE HAS CCCURRED TO PARTS QURING SHIPMENT THAT THE RECEMNMNG DOSUMENTS PROVIDE
ADEQUATE TRACEABRILITY INFORMATICON AND SCREEMING DATA CLEARLY IDENTIFIES ACCEPTABLE PARTS.

FARTS ARE INEFECTED THROUGHOUT MANUFACTURE AND ASSEMELY AS APFRAPRIATE T THE MANUFAC TURING 5 AGS
COMPLETED. THESE INSPECTIONS |NGLUDE:

FRINTED CIRCUIT BCARD INZPECTION FOR TRACK SEPARATION, CAMAGE AND ADEQUALY OF PLATED THROLGH H0LES,
COMPOMENT MOLINTING INSPECTION FOR CORRECT SOLDERING, WIRE LOOPING, S THAPPING, ETC. QPERATIRE AND
INSPECTCORS ARE TRAINED AND CERTIFIZD TO NASA NHE S300.43-1] STANDARD.

COMFORMAL COATING INSPECTION FOR ADEQUATE PROCESSING IS PERESHMED LSING ULTRAVIGLET LIGHT TECHMIGLUES
PSET P.C. BOL INSTALLATION INSPECTION, CLEANLINESS AND WORKMANSHIF {SPARGOVERNMENT REP - MaNDATORY
INSPECTION POINT).

£.C.BO. INSTALLATION INSFECTION, GHECK FOR CORRECT BOARD INSTALLATION ALMGNMENT OF BOARDS, BROFRH
COMMECTOR CONTACT MATING, WIRE RCGUTING, 3TRAPFING OF WIRES ETS

SRE-LLOSUAE INSFECTION. WORKMANZHIP AND CLEANLINESE [SPARMGOVERNMENT FEP. . MANDATERY INSPECTION
POINT].

FRE-AGCES [LANCE TEST INSPECTION, WHICH IMCLUDES AN AUCIT OF LOWER TIER INSPZCTION COMPLETICM, A% BUILT
CONFIGURATION VERIFICATION TO AS CESIGN ETC {MANDATORY INSPECTION PUOINT].

& TEST READINESS REVIEW [TRR) WHICH NI LINES VERIFICATION OF TES! PERSOMMEL, TEST OOCUMENTS, TEST
EQUIFMENT CALIBRATIQR YALIDATION STATUS AND HARDWARE COMFISURATION 15 CONVENED BY QUALITY ASSURANGE
IN CONJUNMCTION WITH ENGINEERIMG, RELIABILITY, CONFIGURATION CONTROL, SUPPLIER AS AP PLICABLE AMO TIIC
GOVERNMENT REFRESEMNTATIVE, PRIOR TD THE START GF ANY FORMAL TESTING {ACCEFTANCE OR QUALIFICATION)
ACUEPTANCE TESTING (ATP) INCLUDES AMBIENT PERFORMAMCE, THERMAL AMD VIBRATION TESTING (SPARMGOVERNMENT
REP. - MANCATORY INSFECTION FOINT.

INTECGRATION OF UNIT TQ END EFFECTOR ASSY - INSPECTIONS INCLUDE GREUMDING =H ELiS, CONMECTERS FOR BLN GF
PUSHBACK SUNTALTS, YISWAL CLEANUNESS, INTERCGGNNELT WIRING ETS. AND POWER-UF TCST TO SFAR IMSFEL LN
TEST PROCEDURE ITP-2510.

ACGCERTAMNCE TESTING (ATP INCLUDCS, AMBIENT, VIBRATICN AND THERMAL-WAC TEETING [GRAGOVERKNMEMT RER. -
MANDATORY INSFECTION FOINT).

SRS SYSTEMS INTEGRATION, THE INTEGRATION OF MECHAMNICAL ARM SULRASSEMALIES AND THE FLIGHT CaBIN
EQUNFMEMT TO FORM THE SRMS. IMEPECTIONS ARE PERFORMED AT EACH PHARF OF INTEGRATION WHICH INCLUDES
SROUNDING CHECKS, THRU WIRING CHECKS, WIRING RUUTING, INTERFACE CONNECTARS FOR BENT OR FUZH BACK
CONTACTS ETO,

SRMS SYITEMS TESTING - STRONGBACK &MDO FLAT FLOOR AMBIENT FERFORMANCE TEET [EPARMGOVERMMENT REF. -
MANDATORY INSPECTION POINTY.

M THE LE STANDPEY MODE MOMITOR BRAKE/CLUTC A TEST 2OINTE
HCIME

IN THE EE STANDEY MOIDE MONITOR BRAKFLUT Y TEST POINTS,
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Séreen Failure: A Peaa
B: INOEFENDENT PATHE NOT JNSTRUMENTED.
C: Pass

Crew Training: FOR UNDOCHED OPERATIONS: CREW TG BE TRAINED TO RECOGHIZE OFF MOMINAL OFERATION OF THE B£ AND AND TURI
MODE SWITCGH TO OFF AFTER SPEC TIME AND MANEUWER THE ORBITER AWAY FROM A FREE FLYING PAYLOAD AT ANY TIMI
CGURING ARM CPERATIONS.

Craw Action: NONE, WITH SUBSEQUENT FAILURE THE EE MODE SWITCH SHOULD BE TURNED OFF. CREW SHOULD OBSERVE THE
CAPTURE SEQUENGE AND DETERMINE THAT THE GRAPPLE FIXTURE HAS BEEN DRAWN FAR ENGUGH INTG THE EE TO
PROMIBIT PAYLOAD ROTATIONS. IF THE INTERFACE DOES NOT APPEAR RIGID, ATTEMPT TO RIGIDIZE [N THE ALTERMATE
MODE. IF RIGIDIZE IS UNSUCCESSFUL, ATTEMPT RELEASE USING PRIMARY EE MODE. IF SNARES OPEN, MANEUVER THE AR
AWAY FROM THE PAYLDAD. IF EMARES DOM'T OPEN, ATTEMPT TO RELEASE IN BACKUP MODE |F SMARES OPCH, MANELVE]
ARM AVWAY FROM FAYLOAD, MANEUVER CRBITER AWAY FROM PAYLDAD (FOR UNDGGKED CPERATIONS CHLY). IF SHARES
CANNOT BE GPENED IM ANY MODE, THEN THE ARMIFAYLOAD COMBINATION CAN BE JETTISONED.

Operatonal Effect: NONE. UNARLE TO RIGIDIEEDERIGIDIZE WITH SUBSEQUENT FAILURE. F FAILURE QCCURS DURING RIGIDIZE SEQUENCE,
THE CARRLACE WILL HOT COMPLETELY RISIDZE AND ARMWILL REMAIN LIMP IF IN AUTO MOOE. OPERATAR WL OETEST
GFF HOMINAL GPERATION OF THE EE.

Mission WHEH CAPTURING A FREE FLYING FAYLOAD THE EE MUST BE FAR ENOUGH AWAY FROM STRUGTURE TG PROHIEN
Constraints: CONTACT REGARDLESS OF PAYLOAD ROTATIONS.

Approvals:. .

Funclional Group Mame PasHion Telephone Date Signed  Status
Engine=zr Jorgensen, Slane SMO ROBOTICS 5PAR OEC o {251}25'3-91_01 IESapid] Signed
Reesaailty Hantol, Rodney ! MD ROEOTIC Froducl Assurance Manager 5EMS 46878 253 ephd Sigried
Mragram Management SMle Rles. Craig s MD ROBOTICS Technical Program Manager HBEZ 265 eplC Slgned
TeChNICA Managdr Allimon, Ron ! J5SE-ME RMZ Froject Enginetr J2C (251 4d3=80,2  PETapld Signed
Subsystemn Marnager Kaupp, Henry / TBC-ER Manzger (291)] 433-002  ZBSepdd Signed
_'_:_J'Sl'ﬁn'ler, IEMA i Kohasz, Cherd ¢/ JEC-NE Englneer s L2ad F.‘i"lD'ni'_:S Engin ) _|;2ﬁ1] 2185 ZESepd0 S"_'II"IE'CI
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