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IHEA FHEA FAILURE MODE FATLURE EFFECT HOUR / FUNC. RATIONALE FOR ACUEPTAMCE
RED. REV. orauln olr, AND on 2w
DESICNATION Cast END I TEM CRITICALLYY SCREENS: A-PASS, ®-PASS, C-PASS
2800 1 TIMING AND wOOt : VIMING LOST, DESIGR TEAIURES
LoGIC Loss Of JACHO DREVE |  -eereeeneaa...n
CONTROL TiMiNG Losr, 1.8 mMH?
Qir & coninoL . MoA £100K LOST THE 1.6 MHZ CLOCK [S CENERATED §Y A HYBRID 3.2 MMZ CRYSTAL
SCHEMATIC JOINE WELL TAIL OSCILLAIUA. THIS DEVICE UTILIIES ESTABLISULD RELIABILITY EFE
2583719 CAYSELS): FREE. PARTS, THE DEVICE IS COMYROLLED BY SPAR PROCUREMEMT
) IHOUCTOSYN SPECEFICATIONS WHICH IMCLUDES THE REQUIREMEMI FOR PRE-CAP
OSCHLATOR ORIVE LOST, PLL VISUAL INSPECTION.
FALLURE. #itL GO Ut OF
LOCK. THE DESIGN UTILIZES PROVEN CIRCULT TECHNIQUES AND IS
(4] ARM WAT TAKE AN INPLEMERTED USING CHOS LOGIC DEVICES.
DIVIDERS, UNEXPECTED
TAAJECTORY. CHOS DEVICES DPERATE AT LOU POVER AND HEMCE DO WOT EXPERTENCE
TACH 81T€ WILL SIGNIFICANT OPERATING STRESSES. THE TECHHWOLOGY IS MATURE, AND
IMITEATE AUTD DEVICE RELIABILITY HESIORY 15 WELL DOCUMENIED. ALL !TIES§ES
BRAKES. ARE ADDITIONALLY REDUCED BY DERATING YHE APPROPRIAIE
COMM, SCANNER PARAMETERS IM ACCORDANCE WITH SPAR-RMS-PA.003. SPECIAL
8IteE HANDLING PRECAUTIONS ARE USED AT ALL STAGES OF MANUIACTUAE 10
INOPERATIVE, PRECLUDE DAMAGE /SIRESS DUE TO ELECIROSTATIC DISCHARGE.
LOSS OF LINPING
DURING END
EFFECTDR
CAPTURE .
WONST CASE
UNEXPECTED
MOLION, FREE
JOENY,
AUTO BRAKES.
REDUNDANT PATHY
REMAINING
AUTDERAKES
]
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SYSIEM: ELECIRICAL SumsY TE

SUAVO TTUER AHPTIIICR fow PORCSIOITYT T T T suegr: g
T HMME oty TATLURE woDE PRVLARE EFPECH HDUR ¢ fUNC. AATIONALE FOR ACCEPTAMCE
e, praving afr. AND N 2
DELIGHAT Hew Cance oo 1TEM ERITICALTNY SCREFNS: A PASS, B-PASS, C-PASS
2000 11%100 AND Wor: TiHING LoS), ACCEPIANCE TESIS
LoGIE L0SS OF fAcko pagve. 1 LCOoLL U DT
Lowiam 1M ING LOST. V.6 MMP VHE SPA 15 SUBJECTED 1O THE FOLLOVING ENVIRONMENTAL TESIING AS
arr 6 CoNtROL, MOA C1LOCK LOSH AN SRy,
SCHEMATIC JOIME HILL FAIL
2568719 t:ususn aLe. . O VIERATION: LEVEL AND DURATION - RETERENCE TABLE &
() HDUCTOS YN
OSCHLATON DRIVE LDSY, PLL O THERMAL:  PLUS 70 DFGAEES € 1o -25 DEGRFES € DURATION -
FAILURE . Vit 60 WUl of 1 972 troies
LocK,
() ARM HAY TAXE AN THE SPA IS THEW TESIED AS PART OF 1HE JOINTS ACCEPTANCE 1ESIS
DIVIDERS, UNEXPECTED (VIBRATION AND THERMAL VACLLM 1€81),
TRAJECIORY,
TACH BITE WILL THE SPA'S/IOINTS UNDEMGO RMS SYSTEM PESTS (TPS18 RNS
INITIATE AUID STNOWGBACK AND 1PS32 FLAY FLOOR TESTS) WHICH VERTFIES THE
BRAKES, ABSEWCE OF THE FAILURE HODE.
CUMM, SCAWMER
BITE QUALIFICATION TESTS
IoPERATIVE, | ..l revacoons
LUSS OF LEHPING IHE SPA IS SUBJECTED YO THE FOLLOWING SAU OUALIFICATION TEST
DURING END ERVIRDHMENTS. THE SPA WAS ALSO TESTED AS PART Df THE JoIM)
EFFECION QUALITICATION TESIS,
'\ CAPIURE,
O VIBRATION:  LEVEL AND OURATION - REFERENCE TABLE 4
VORST CASE
---------- 0 sHocK: 206711 HS/3 ANES (& DIRECTIONS)
UMENPECTED .
KO IOM. IREE © THEAWAL VACr 41 DEGAEES C 10 -34 DEGAEES € (6 CYCLES)
JOINT, tK10%4¢ TORR .
AUTO BRAKES. '
O MMIBITY:  TESTED WITK THE SHOULDER JOINT
: REDUNDANT PATHY .
REMAINING G ENC: MIL-STD-AE1 AS MODIFIED BY SU-E-0002 (TES!
-------- CEDY, CEO3, €301, €502, CSO6, Reot,
AUTOBRAKE NEO2" (N/8), Msot) )
FLICHT CHECKOUT
PORY OPS CHECKLEIST (ALL VEHICLES) JSC 14987
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SUPERCEDING DATE: 06 0CT 87

1AMWE E1IEE)

SYSIEM: u_gclglrn SUBSYSIEN
Ass'y pR ST

WDV / FUNC. NATIONALE FOR ACCEPTANCE
on m
F0 1TEm orrTiCALITE SCAEEMS: A-PASS, B-PASS, C-PASS
A/ ENSPECT IOMY

Cvmine vost,

TACHO DRIVE
1037, 1.8 M2
MOA CHOCK 1031
:Elll WILL FAIL
INDUCTOSYR
PRIVE LOSE, PLL
VILL GO out oF
LoCK,

ARM MAT TAKE AN
UNENPECTED
IRAJECTORY.
1ACH BI1E WILL
IMITEATE AUTO
BRAKES,

COMM. SCANNER

L Ihi3

IMOPERAT IVE,
LOSS OF LIMPING
BURENG END
EFFECIOR
CAPIURE .,

WORST CASE

UMENPECTED
HOTION. FREE

JoJut,

AUTO BRAKES.
REDUNDANT PATHS
REMAINING

AUTOBRAKES

UMI1S ARE WANUFACTURED UNDER DOCUMENTED OUALETY CONTROLS.
THESE COMIROLS AME ENEACISED [HROUGHOUF DESIGN
PROCUAEMERT, PLAMNING, NECEIVING, PROCESSING, FABRICATION,
ASSEMBLY  TESIING AWD SHIPPING OF YHE UNLIS, MANDAIORY
INSPECIION POINTS ANE EMPLOYED A) VARIOUS STAGES OF
FABRICATION ASSEMBLY AND TESE. GOVERNNENT SOURCE
IMSPECTION 1S INVOKED AT VARNOUS COMIROL LEVELS.

EEE PARTS INSPECTION 1S PERFORMED AS REQUIRED BY
SPAR-RMS-PA.ODY. EACH EEE PAR! IS OUALLFIED AT THE PART LEVEL
1O THE REQUIREMENTS OF THE APPLICABLE SPECIFICATION. ALL EEE
PARTS ARE 100X SCAEENED AND BURNED IN, AS A MINIMM, AS
REQUINED BY SPAR-AHS-PA.DODS, 8Y WHE SUPPLIER. IDDIIlDHAlI.\',
€EE PARES ARE 100X AE-SCREENED IN ACCORDANCE WITH
REOUIREMENIS, BT AN INDEPENDENT SPAR APPROVED [ESEING
FACILIFY. DPA IS PERFORMED AS REOUIRED BY PA.O03 OM & RANDOMLY
SELECIED SX OF PARIS, MAMISAM 3 PIECES, MINIHUM 3§ PIECES $OR
EACH LOT RUMBER/DATE (ODE OF PARTS nece fveo.

WIRE 1S PROCURED TO SPECIFICATION MIL-M-22759 OR MIL-W-81381 -
AMD 1NSPECIED AND TESIED 10 MASA JSCMBOBO STANDARD NUMBER P5A.

RECEIVING INSPECYTON VERIFIES THAT ALL PARTS RECEIVED ARE AS
FDENTAFIED IN THE PROCURENEHT DOCUMEMTS, THAT KO PRYSICAL
DAMAGE HAS OCCURRED 10 PARTS DURING SHIPHENT, THAT THE
RECEIVING DOCUMENIS PROVIDE ADEQUATE TRACEARILIVY ENFORMAT IOW
AND SCREENING DAIA CLEAALY IDEMIIFIES ACCEPTABLE PANTS.

PARTS ARE INSPECIED THMOUGHOUT WANUFACTURE AND ASSEMBLY AS
APPRAOPRIATE 10 THE MAMUFACTURING STAGE COMPLETED, FHESE
INSPECTIONS INCLUDE,

PRINIED CIRCUIT BOARD INSPECIION FOR TRACK SEPARATION, DAMAGE
AND ADEQUACY OF PLATED THROUGN WOLES,

COMPOMENT MOUNTING INSPECTION FOR CORRECT SOLDERING. WIRE
LOOPING  STRAPPING, ETC. DPERATORS AND INSPECTORS ARE TRAIHED
::nlgzlllla:lflg 10 NASA WHD SI00.4{3A) STANDARD, AS MOBIT (€D

COMFORMAL COATING INSPECTION FOR ADEQUATE PROCESSIRG 15
PEATORMED USIKG ULTRAVIOLET LIGHT TECHNIOQUES,

POST P.C. BD, INSTALLARION INSPECTIION CLEANLENESS AND
UDRARMANSHIP (SPAR/GOVERWMENE RES. MAMOATORY INSPECEION POLHI}

P.C. BD, INSTALLATION IMSPECTION, CHECK FOR CORRECT BOARD
INSTALLATION, ALICNMENT OF BOARDY, PROPER COMNECTOR COMIACK
NATING, VIRE ROUTING, SIRAPPING of WIRES EiC.,

PRE-CLOSURE IMSPECTION, WORKMANSHIP AND CLEANLINESS
(SPAR/GOVERNMEN] REP. - MANDATORY INSPECTION POINT)

PRE-ACCEPIANCE TEST TNSPECYION, WHICH INCLUDES AN AUDYY 1
LOUER 1188 IHSPECYION COMPLETIOW, RS BUILI COMI{GURATION
VERIFICATION 10 AS DESIGN E1C,, (HAMDAICRY THSPECTILN ¥ WY},
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-------------- -———- Avery wed WCHATIME : STOV FRRR ARFCIFICE "  aus*y o/R: SYHOINY?T .~ T ameras
1A o manf gy, PANNUSE siDF PAINIME EARECT HOMR 7 fumc, RATIONALE FOR ACCEPVANCE
[T oty peaufing afr, aup oN 2R
DESICNRTEON CausE TND tIEN CRITTCALTY SCREENS: A-PASS, B-PASS, C-PASS
2800 1 FINING AND MO0t : 1IHING LOST,
10GI¢C LOsS of TACHO DRIVE A TEST READINESS REVIEYW {TAR) WHICH INCLUDES VERIFICATION Of
toNIant 1IMING 105T, 1.8 MH? TEST PENSOMNEL, 1EST DOCUMENTS, TESE EOUIPHENT CALIBRAFIONZ
olr-8 TONIROL ., MOA CLOCK tOST VALIDATION SII'US AND HARDWARE CONFIGURAIION IS CONVENED BY
SCHIMATIC JOINT WILL FAIL OUALETY ASSURANCE IN CONJUMCTION WITH ENGIHEERING
2583119 TAUSE{S): FREE. RELIABILITY  COMFIGURATION COMTROL SUPPLIER AS lh‘llc‘llf.
) INDUCTOSYN AND THE HHENT REPRESENTATIVE hlm 10 THE S1ART OF ANY
OSCILLAIDR DRIVE LOST, PLL FORMAL YESTING (ACCEPIANCE OR millfll:l"m}.
FAILURE, VILL €O OUT OF
Locy, ACCEPTANCE TESTING (ATP) INCLUDES AMBIENT PERFORMANCE ,
[£4) | ARW NAY TAKE AN THERMAL AND YIDRATIOM TESTING, (SPAR/GOVERNMENT REP. -
DIVIDERS, UNENPECTED MANDATORY INSPECTION POINT).
IRAJECTONT.
TACH BITE WILL INTEGRATION OF YNET 10 JOINT SRU - INSPECTIONS INCLLDE
INITIATE AWTO CROUNDEING CHECKS, CONNECTORS FOR SENT OR PUSHBACK
BRAKES, COHTACTS, VISUAL, CLEAMLINESS, INVERCONNECT WINING AND
COMM, SCAMNERN POUER \F 1631 10 THE IPPIU"II"E JOINT INSPECTION TEST
ME PROCERURE (IIP) ETC.
INOPERATIVE,
L0SS OF LIMPING JOINE LEVEL PRE-ACCEPTANCE TESY THSPECTION, INCLUDES AN
DURING END ADEY DF LOVER TIER INSPECT|ON COMPLETSON, AS wnmnr
EFFECTOR CONFIGURATION VERIFICAYION 10 AS DESICH E‘C.
CAPIUME.
JOIMT LEVEL ACCEPTANCE TES1ING (ATP) INCLUDES AMDINET,
VORST CASE VIORATION AND THERMAL-VAC TESEING.
---------- {SPAR/GOVERNNENT REP. - MANDATORY [MSPECTION POINTY,
UNEXPECTED .
MOTEON. FAEE SANS SYSIEMS INTEGRATION. THE INSECRATION OF MECHANICAL ANM
JOINT, SUBASSEMBLIES AND THE fllﬂl" CABIM EQUIPHNENT TD FORN THE SRMS.
AUTO BAAKES. INSPECTIONS ARE PERFORMED AT EACH PHASE OF MTEGRATION WHICH
INCLUDES GROUNDING CHECKS, THAU WIRING CHECKS, VIRING ROUTING,
:f'DUllﬂﬂi:ll PATHS IMIERFACE CONNECIONS fOR GEll OR PUSH BACK CCﬁI!ClS ErC.
EMAINING
"""""" ass SANS STSIENS TESTING - STAOMGBACK AND FLAT FLDOR AMBIENT
AUT0RRAKES %:rt'»;nnutt TESE. (SPAR/GOVERKNEMT REP. - MANDATORY INSPEC!]ON
A ¥
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CRITICAL ITLHD LIET PROJECT: CRAMS . SYSTEM: ELFCIRICAL SUBSYISIEH
Cmmmrm e m——————— a5y wefRE|ATIRE S STRVE TR MRMUIFTEN  —  assev p/R: STLAOFINTY 7 SHFEP: _ 4
IHEA 1A waws . otr, L FAEIUNE MOE TALLURE EFIECH HoVR / MUHC. RAVIONALE 10R ACCEPIANCE i
"L "y, pravlug afr . AK0 s 2itm
DESHLHAN 10U Lause END 11EM CRITITALTEY SCACENS: A-PASS, B-PASS, C-PASS
w00 |+ | tiniwe awo woot ¢ 1IMING LOST, OPERATIONAL FPFECTS T
LoGIg Loss of TACHD QRIVE | eeeeeenrerencendas
CoNTAOL 11816 L0ST. 1.6 WH?
oIr-4 CONTROL, M3A CLOCK LOST ARM DOES NOT RESPOND PAOPERLY [0 MAND CONTAOLLER COMMANDS OR
SCHENATIC JOINT WILL FAIL AUIQ SEOUENCES. AUTODRAKES. CANNOI USE PAIMARY MODES Of
364719 CAUSE(): IREE, OPERATION, ARM WILL HOT S10P AUTOMATICALLY IF AM UNDETECTED
it IHDUCTOSTN FATLURE OF THE AUTOBRAXES SYSTEM HAS PREVIOUSLY DCCURRED.
OSCILLATON DRIVE LOSE, PLL SRAKES CAN BE APPLIED MARUALLY.
TATLURE, witt ©0 oui of
LoCK, CAEW ACTION
W ARM NAY Tare aw | ool
DIVIDIRS, UNEKPECTED
IRAJECTORTY, APPLY SMAKES, SELECT BACKUP.
TACH BITE WILL
INFEIAIE AUID CAEV TRAINING
BRAKES, b eeeeeeeieeen
COMN. SCANWER
BIIE 1HE CREV WL BE TRAINED TO CBSERVE UHETHER THE ARM IS
FHOPERANIVE . RESPOMDIMG PROPEALY 1O COMMANDS. IF [T ISH'T, APPLY BRAKES.
LOSS OF LINPING
DURING END
EFFECTOR WESSION CONSTRATNT
[l,'uni. ------------------
VORST CASE OPERATE UNDER VERNIER RATES WIIWIM 10 f1 OF STRUCIURE. PHE
---------- OPERATON WUST BE ABLE 10 DETECT THAT IHE ARW |S RESPONDING
UNENPECTED PADPERLY 10 COMMANDS VIA WINDOM AND/NG CCTV VIEWS DURING ALL
NOTION. FREE AN OPERATTOMS .
JOINT,
AUTO GRAKES.
NEDUMDANT PATHS OWASD OFFLINE
NEMAINING | eeeeeeieeiees
AUTOBRAKES VERIFY ABSENCE OF TACH FAIL FLAG O ABE DATA.
DMRSD OMLINE INSTALLATION
NONE
DMASD OHLINE TURWAROUND
VERIEY ANSENCE OF TACH FAIL FLAG ON ABE DATA
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