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TRER— [ RARE “UTY "X 1 FATLURE RODE ] FAILURE EFFECT ROUR 7 ¥URL, T T
RES, nEv. onaulug ads, AHD on 1”71 RATIOWALE FOR ACCEPTANCE
DFSIGHAT Iy CAUSE tHD tTEM CALTICAL VY
2910 0 POVER SIGNAL MODE 3 CANSE ) DESIGH FEATURES
COMIRODLLER CONT INLOUS 1F asaxes ofe, | .o 0 0T00N
v -6 HIGH JOINT DREVES AN
2581717, outPUY DN OIRECT DRIVE COMPARATORS AND OPEAATIONAL AMPLIFIERS ARE STANDARD | IWEAR
OIRECE DAIVE RATE IN COW IWTECRAIED CIRCUINS WITH KAIURE MAWUFACTURING TECHHOLOGY
2 ouren DIAECIION, APPLICATION COMSIRAINIS ARE 1N ACCOADANCE WITH
{CLw). CONSISTENCY SPAR-RAHS - PA .00,
CHECK OETECIS.
CAUSES): AUTO BRAKES. JHE DLODE AWD TRANSISTOA. WHICH COMPRISE AM OPTO- ISOIATOR, ARE
(1) V108 SUBJECTED 10 THE SANE OUALITY AWD APPLICATION CONTROLS AS
TRANSISTOR CAUSE (2) APPLIED 10 DISCAETE SEHICOMDUCTORS .
fA1LS S/C. JOINT DRIVES
€U WHIN C DISCAEIE SENICONDUCTOR DEVICES SPECIFIED T0 AT LEAST IHE Ix
(2) N0 COMMANDED 1N LEVEL OF MIL-S-19500. ALL DEVICES ARE SUBJECIED 10
FAILS H. DIRECT DRIVE RE SCAEENING BY AN WNDEPENDAMT TEST HOUSE. SAMPLES OF ALL
KOOE , . PROCURED LOPS/DATE CODES ARE SUBJECTED 10 DESIAUCTIVE PHYSICAL
ANALYSIS (OPA) YO VEREET THE INTEGAITY OF THE MANUFACIURING
WORST EASE PROCESSES. DEVICE SIRESS LEVELS ARE, DEAAIED IN ACCORDANCE
---------- VITH SPAR-RHS PA.003 AMD VERIIIED BT OESIGH REVIEW.
UNENPECTED
HOLIOK. WRONG AL RESISIORS AMD CAPACITORS USED (N THE DESIGH ARE SELECIED
J0ius FAOM ESIAGLISHED AELIABILETY (ER) TYPES. LAFE EXPECIANCY f5
BIRECTION, INCACASED BY EMSURING THAT ALL ALLOUABLE SIRESS LEVELS ARE
UNANNUNCTATED. OERATED 1 ACCORDANCE UELTH SPAR-RHS-FA.003, ALL CERAMIC ano
CREW ACTION ELECIROLYTIC CAPACEIORS ARE ROUYINELY SUBJECIED 10
REQUIRED, RADIOGRAPHIC INSPECIION.
RECUMDANT PATHS
REAAINING
H/A
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“TRIURE WODE ]
AHD

HODE;

CONT NS
HIGH

QUMY oM
DIRECE DRIVE
2 ourput
{Ceu).

CAUSE(S):
(1) viog

IRARSISTOR
FALLS S/C.

(2) v
TAILS W,

T FRILIRE ETSECT
[ ]
END 11EM

CAUSE |
IT BRAKES Off
J0INT DRIVES A
DIRECT BRIVE
RATE IN CCW
OIRECT fON,
CONSISIENCY
CHECK DETECIS,
AUTO BRAKES.

CAUSE (2)
JOINY DRIVES
CCW UHEN (W
COMMANDED [N
DIRECY DRIVE
HOO

WOAST CASE
UNENPECTED
NOTIOH. WRONG
JOINI
OIRECYION,
UNANNUNCIATED,
CRER ACTION
REQUIRED .

REOUNDANT PATHS
AEMAIHING

SUMHCLDING DATE: 11 $EP PG

SYSTEM; CIRJCAL SUBSYSIEM
ASSY wfi%fSlL!nHTTT SHEET;
TR AT —————— - S——e
1" RAVIONALE #DR ACCEPTANCE
CRITICALITY

THE SPA IS THEM TESTED AS PARS OFf

APPROVLD BY:

::ES:EI IS SURJECIED TO IuE TOLLOUING EMVIROHMENTAL TESTING AS

O VIBRATION: LEVEL AND DURATION - REFERENCE TASLE &

PLUS 70 DEGREES € Ta -25 DEGREES C DURATION -
¥ 172 CrCLEs

O THERMAL:

VHE JOINTS ACCEPIAMCE TESIS
(VIBRATION AND JHERMAL VACUUM 1EST).

THE SPA'S/JDINTS UNDERGO RMS SYSIEN TESTS (1P518 RHS
STROMGOACK AWD TPSS2 FLAT f100R TESVS) UNICH VERIFIES THE
ABSENCE OF THE FAILLNE MODE.

QUALIFECATION TESIS

THE SPA 1S SUBJECTED 1o
EHNVIRONKENTS,
OQUALLFICATION
0 VIERAIIDN:

0 SHOCK:

THE FOLLOMING SRU OUALIFICATION TEST
IHE SPA UAS ALSO FESTED AS PART OF THE JOIRT
TESIS.
LEVEL AND DURATION - MEFERENCE TABLE &
206711 Ms/3 ANES (4 DIRECYIONS)

+81 DEGREES C
1k10446 TORN

TESIED WITH THE SHOULDER JOINT
MIL-STD-461 AS MODIFIED BY SL-£-0002 C1ES)

Ceo1, CEDS, Cso cs02, Csos, REOY,
REO2 (H/8). RsO1)

O THERMAL VAT YO -34 DEGREES € (4 CYCLES)

HUMIDITY:
ENC:

FLOGHT CHECKOUT

FORS OFS CHECKLIST (ALL VEWICLES) SSC 16987

PATE: _
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it Ass v nontRCEAVURE RO POUTE TP (IR ASS'Y wE':[sJ]!nnm" SHEEF: _ )
FREX T MRF Q171 [ "TAMURE WD — [" FATLURE ®FFECT "1 RO\ 7 ML T R |
AL, LIT'A onavlue ofr, AND on 1) NATIONALE FOR ACCEPIANCE
DESICUAL DN CAULE €0 110N CRITICALITY
2910 0 POUER SICNAL MODE | CAUSE | OAZINSPECT IONS
CONTRDI UL CONY {NUOUS IfFshacEs off, | LLllUlL0Y
. 0IY & NIGH J0INt ORIvES k1
25837, outPul oW CINECY DRIvE UNEES ANE BANUFACTURED UNDEN DOCUMENTED OUALITY CONTROLS.
S1REC! DRIVE RAE W CCu THESE COMIROLS ARE EMEACISED THROUGHOUT DESIGN
2 output DIRECTION. PROCUREMENRY, PLANNING, RECEIVING, PROCESSING, FABRICATION,
(couy. CONSESTENCY ASSEMELY DESEING AND SHIPPING OF THE UMILS. MANDAIORY
CHECK DEVECTS. INSPECYION POINTS ARE ENPLOYED Al VARIOUS SEAGES OF
CAUSE(S): AUTO BRAKES. FABRNICAVION ASSEMBLY AND TEST. GOVERMMEMT SOURCE
(1) uiot INSPECTION IS INVOKED AT VARIOUS COWIROL §EVELS.
IRANSISTOR CAUSE (2)
FANS $/C. J0INT DA1VES EEE PARTS INSPECTION IS PERFORKHED AS REQUIRED BY
CLV WHEN €U SPAR-RHS-PA.003, EACH EEE PARY |5 QUALIFIED AT THE PART LEVEL
Ei.’l's"ﬂ' COMMANDED IN 10 THE REQUIRENENTS OF THE APPLICABLE SPECIFICATION. ALL EEE

PARIS ARE 100X SCAEENED AHD BURNED IN, AS A MINIMUN  AS
REQUIRED DY SPAR-RNS-PA.003, BY IHE SUPPLIER. M!DIIIDIMI.U.
€EE PANTS ARE 100X AE-SCAEENED IN ACCORDANCE Uty

DIRECT DALVE
HOOE .
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PRIPARED @Y: MIug

SUPLRTEDING DATL: 11 $F1' B

UORSY CASE AEQUIRERENTS  8Y AN INDEPENDENT SPAR APPROVED TESTING
---------- FACILITY. DPA IS PERFORMED AS REQUIRED BY PA,00J ON A RANDONLY
UNENPECTED SELECTED SX OF PARTS, HANIMUM S PIECES, MIKEMM 3 PIECES FOR
n:gul':u. MoHG EACH LOY MUHBER/OATE LODE oF PARTS NECE fVED.
DIRECT L0, UINE 1S PAOCURED TO SPECTFICATION NIL-U-22759 DA MIL-W-81381
g:::n::l':lmm. AND ENSPECTED AND TESTED 1O MASA JSCHBOBD STANDARD KUMBER 954 .
Ot
REQUIRED, RECEIVING INSPECYIOM VERIFIES THAT ALL PARTS MECEIVED ARE AS
IOENIFIED IN THE PROCUREMENT DOCUMENTS, THAT NO PHYSICAL
AEDUNDANT PATHS DAMAGE HAS OCCURRED 10 PARIS DURING SHIPMEMT, THAT THE
REMAIHTHG RECEIVING DOCUMEMIS PROVIDE ADEOUATE WAACEABILITY 1MFDRMATION
R AD SCREENING DATA CLEARLY IDENTIFIES ACCEPTABLE PARTS.

APFHOVED |1y

PARIS ARE INSPECIED 1PAOUGHOUT MARUFACTURE AKD ASSEMBLY AS

APPROPAIATE 70 THE MANUFACTURING STAGE COHPLE
INSPECTIONS DNCLUDE,

PRINTED CINCULT BOARD INSPECTION FOR TRACK SE
AHD ADEQUACY OF PLAIED THROUGH HOLES,

COMPONENT MOUNYING INSPECTION FOR CORRECT SOL
LOOPING, SYRAPPING, ETC. OPENATORS AND INSPEC
AND CERIIFIED YO kAsA WnB $300.4(3A) STANDARD
BY J5C 08800A.

COMFORMAL COATING INSPECTICH FOR
PERFORMED USTNG ULINAVIOLET LIGH! TECHNIOUES,

POST P.C. BD, INSTALLATIDN INSPECTION CLEANL
UORKMANSHIP (SPAR/GOVERMHEM! REP. HAHDATORY I

P.C. BD. INSIALLALION INSPECTION, CHECK JOR [
INSTALLATION, ALIGNMENI OF BOARUS. PROPER Cou
HATING, WIRE ROUTING, SIAAPPING of WtRLS EfC.,

PRE - CLOSHIRE THSPECTION, WORKMANSHIP AND CILAN
(SFAR/GOVERNHENT NEP. - MANDAIORY INSPECTLON

PRC-ACCEPTANCE PEST IRSPECUION, WITEN DN(Yiir

TED. THESE
PARATION, DAHAGE

DERING, VIRE
toas ARE TRAINED
. AS WORITIED

ADEQUATE PROCESSING §S

INESS AND -
NSPECTION POINI)

ORRECT BOARD
MECTOR CONIACT

L INESS
POSNT)

5 AN ML Of

INPER D1ER DNSPECHION COMPLETION, AS BUN T CONINGURAT IOH

VIWEEACAYION YO AS DESIGH £1C., (MAMUAIONY 1

SPECTION POIKY ),
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PROJEC): SRMS

SUPIRTEDING DATE: 1) Sgp 84

AFPROVED BY:
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RM SYSTEM: ELECIRICAL SUBSYSIEM
ASSY uw!ucﬂlm?}l@lﬁg_ﬂ_mnﬂ: ASS'Y Pﬂ%?’gﬂlﬂfllﬂ‘ SHEEF: _
:m:‘! jllllﬁ]l!" FOOE — 1 FANORE RFIETCY | "DUH"’I;HWF
. ND o / : RATIONALE FOR ACCEPTANCE
DESTGNATtON CAUSE END PPEM CRETICALtYY TOUALE Fo
POVER SIGNAL KOE CAUSE | .
CONTROLLER CONT [NUOUS IF BNAKES OFfF A TEST READINESS REVIEW (TAR) URICH IHCLUDES VERIFICATION OF
. aly-g HIGH JOIND ORIVES Ab JESE PERSONNEL . TEST OOCUMENTS, DES) EQUIPHEMI CALIBRATIOH,
83717, oUIPYl oM DIRECT DAIVE VALIDATION STAJUS AND WARDVANE CONF IGURATION IS CONVENED BY
DIAECT ORIVE RATE IN CCu ODUALITY ASSURANCE IN COMJUNCIION WITH EMGINEERING
2 outpuY DINEC)toM, RELIABILITY, CONFIGURATION CONINOL, SUPPLIER AS AbpLicasiE,
{CCy), CONSISTENCY AND THE GOVENMEK) REPRESENTATIVE, PRIOR 10 THE START OF ARY
CHECK DETEC!S. FORMAL TESIING (ACCEPTANCE oR GUllIIIClllﬂﬂl.
[AUS[‘S!: AUTO BRAKES.
(1) vio ACCEPTANCE TESTING (ATP) INCLUDES ARBIENT PERTORMANCE,
TRANSIG fon CAUSE (2) THERHAL AND VIBRATION DESIING, (SPAR/GOVERNHENT REP . |
FAILS $/C. JOINT DRIVES MANDATORY INSPECTiON POINT),
COU WHEM Cu
(2) vin COMMANDED W INTEGRATION OF LUNIT tO JOINT SAU - INSPECTIONS ENCLUDE
FAILS M, DINECY DRIVE GROUND ING CHECKS, CONHECIORS FOR BENT OR PUSHBACK
MODE . CORTACTS, VISUAL, CLEANLINESS, INTERCONNECT VIRING AND
POUER UP TEST TO THE lPPlﬂPllll! JOINT INSPECTION TEST
WOAST CASE PROCEDURE (ITP) EIC. '
UNEXPECIED JOINT LEVEL PRE-ACCEPTANCE TEST IMSPECTION, INCLUDES AN
HOTION. uONG AUDIT OF LOUER JNER INSPECIION CONPLETION 'AS BUILT
:?::l' COMFIGURATION VEAIFICATION 10 AS DESIGH Elc,
Crion,
UNANNUNCIAIED, J0INE LEVEL ACCEPTAMCE TESIING (ATP) INCLUDES AMBINET,
CREM ACT HOK VIBRATION AND THERMAL -VAC TES[ING.
REQUIRED. (SPAR/GOVERMHENT REP. - MAMDATORY INSPECIION POINT).
REDUNDANT PATHS SAHS SYSIEMS INTEGRATION 1HE INTEGRATION Of WECHANICAL ARM
AEHAINING SUBASSEMBL EES AND THE lllﬁ“l CABIN EQUIPHENT TO FORM THE SRHS.
--------------- IHSPECIIONS ARE PERFORMED Al EACH PHASE OF IMTEGRAFION i iCH
H/A IHCLUDES CROUNDENG CHECKS, THRU UINING CHECKS, WIRING ROULING,
INTERFACE CONNECTOAS FOR BENT OR PUSH BACK CONIACIS ETC .
SAHS SYSIEHS TESTING - SIRCHGBACK AND FIAT FLOGR AMBIENT
PEI"('INAIII:E VEST. (SPAR/GOVERMNENT REP. - MANDATORY INSPECTION
POINT)

DATE:

o
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DESIGHAT tON CAUSE mn mn
POMER SI1GHAY HOOE ; CAUSE )
couuouu COHT INUOUS 17 RAXES OIF,
ary WIGH JOINT DRIVES At
zsalnr. CUTPUN DN DIREC) DAIVE
DIRECT DRIVE NATE [N Clu
2 outeut DIRECITON,
TR CONSISTERCY
CHECK DETECES.
tuustiaz: AUTO ORAKES.
(Mo
TRANS IS foA CAUSE (2)
TAKLS $/C. JOINT DAYVES
COV VHEN (W
{2) ul0t COMHANDED i
FAMS K. DIRECT DAIVE
ROOE .
VUORST CASE
UNENPECIED
HOTJON. WRONG
JORNT
DIRECTtON.
UNARNUNC IAVED
CREW ACTION
REQUIRED.
REDUNDANE PATHS
REMALRING
WA

SHPLRCEDING AN ; 11

PROJECE: SRNS

SEP By APROVID BY:

THERE HAVE BEEM NO FAILURES ASSOCIATED WIIH YHIS FAILLRE
MODE OR THE SAHS PROGRAM.
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NOOE :

Cout fWuoIs
RIGH

DUTPUT OM
DERECT DRIVE
2 DUTPUT
(),

CAUSE(S):
(1) utod

IRANS IS TOR
FAILS $/C.

t2) vy
FAILS W,

END ITEM

CAUSE 1

IF BRAKES OFF
0IN) DRIVES A1
OIREC! DRYVE
RATE IN €W
DIRECION,
COMSTSIENCY
CHECK DETECTS.
AUID BRAKES.

CAUSE (2)
JOINT DRIVES
LCW VIHEN CW
COMHANDED IN
OIRECT DRIVE
HOD

WOAST CASE
UMEXPECVED
MOTIDH. UROHG
JOINY

DIRECI 10N,
UNAHMUNCIATED
CREV ACTION
REQUIRED.

NEDUNDANT PATNS

HUW;I;TUHI:._"'
7 .
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APPROVED BY: _

SYSIEH: 55[
ASS'y pril:

WHEN BRAKES OFF. JOIXI WItL DRIVE WITHOUT COMMAND .
IEIOBIMIES. SELECT BACKUP.

0

WHEN ATTEMPTING 10 DRIVE A SINGLE JDINY IN DIRECY, IHE

JOINE ORIVE DIRECHION | OPPOSITE FROM WIATY |S (l!‘llNlND[D.
SELECY BACKUP,

CREV ACTION

APPLY BRAKES. SELECT BACKUP.

CREV TRAAINING

THE CREM \IL BE TAAINED TD ALUAYS DBSERVE UHEIHER THE ARM
IS RESPONDING PROPERLY 10 COMMANDS, IF 1) ISH*E, APPLY
BRAKES .

HISSION CONSIRAINT

THE OPERAIOR HIIST BE ANLE [0 O 16CT THA THE ARM 1S RESPONDING
PROPERLY 10 COMHANDS VIA WINDOW AND/OR CCHV VEIEWS DURING ALt
ARM OPERATIONS,

SCREEN FANLURES

H/N
OMRSD OFFLINE

IR COMPUTER CONTROLLED AND GIRECT DRIVE
VERITY FOR EACH JOINT, CORRECE JOINN Hos o

OHRSD OHEINE ENSTALLATION

EACH_JOINT 1N SINGLE AND BIRIC]
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o1v- 4 HIGE | JOINT DRIVES h1
238117, oUIPUT QN OIRECT DRIVE
OIRECE DRIVE | RAYE 1w cou
2 outey DIRECINON.
(ccw). COMSISTENCY
i CMECK DELECTS.
CAUSE(S }: AUTO BRAKES,
(1) uiod
TRANS1S [OR CAUSE (2)
FANLS $AC. JOIRT DATVES
. OV UHEN Cu
{2) vt CONHANDEDR 1IN
FANS W, DIRECT ORIVE
HODE .
WORS] CASE
UNEXPECTED
KOIION. URONG
JOINT
UIRECTION,
UNANNUNC I ATED .
CREW ACTEON ;
REQUIRED.
REDUNDANY PATHS
REMAINING
N/A
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