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ciL iers; 3081
BRAMFTON DNTARIO LES4D Raviskon: O FMEA Rav: 0
. Bystam: SRAMS
Subsystamn: ELECTRIGAL SUB-SYSTEM
Agsambly Desc: Sarvo Power Amnplifier
Pan Numbesrg): 51140F1177.-3 S1140F 11775
Hem:

Funetion: Ketor Orive Amplifar Aseambly Provides vavtes woltage besed on demand from tachometer sischionics .
Commutates the motar driva Wokage, Provides hardumare curment (Imiing, srke
drive, dirset drive Functions and enables bathup drive. Pravides BITE circuits and
GITE werification for MDA,

Failure Mode: Brake fsiled ON in Computer Supported Mode.
HAW Func Screen Pailurms
Criticality: 2 1R
Mizsion Phase: Oroil
Cause{s|: Motor Drive Amplifier Assemiily Loss of brake Dus volfags,
Falure effect on
unit’and tam;

Worat Case:

wedundant Palhs:

Brake will corma 4 2r Miled jaint. Brake BITE will detact and apaty MEIU autobrakas for Hhe remaning jants. Mo sfect In dlrect drive or
Backup.

Unepected mobion. Frogen joint  Autobrakes.

Auiohrakes (k) Sars the Systam),
Cirmct Drtys.
Baciup Drive.

‘atention Rationale

Dasign:

Tes:

Discrete samicandustor Jevicea e specilind 1o af kact t T v of MIL-5-18500, Sampies of 3 procured Kaidate codes ere aubjected
o destructive presheal analysis [DPA) to varity e Integrity of the ranufacturing procsssss.  Particls Impact Noize Deteetinn (PIND) serearuny
ia performed an microciroyits, franskstor and diodes that are mdunbad in § prckage with #n internal cavity construction. The purpese of the test o
iD ctect loose Carticien in tha peCIIQER, LKLY MGG from the Sasemily prooess. Do siners by gre deraied in sccordance with
EPAR-RME-PA DY and warifiued by design mview,

The SPA board @ Fabricated using Surtacs Mot Teshnedogy (SMT). This i a PAWE esasmbly Ischnalogy In wihdch the companens ane
eaidered Io the ackder pade on the surface of the PWE. The significant advantage of this echnology o to ensbie the parts on the beard ba pe
e danmsy pacikond, b recucs 1 oweral volume and weight of tha asesmbly.

The sassmisly proees o) hghly sutamated, The parts sre maunted on the boards using 3 computar contilied *pick and Haca® machine, The
subsequent scidening ooeridion B peTormad wing 2 bell fumace, in which tha tms and temperature thermal profie that the FAWWE assambly is
mxpcaad to b tighthy controlisd and optimizmd o sreure propeys part soidening aitachment. The assemiply ks manuiaamned under gocumedied
procedurss and qualily cortrois. Thesa conbrols ame moeercised thmughout B assambly, nspection and Lesting of the unit. This. inspactien
includes worlonanship, componsrt rxauing, sokdeing, 4nd somformal coating to ensure that | is In acoordance with the NHB 5300 standardgs,

Tha SMT ina usad for the SPA PYWE sasembly has uncergons 3 full quakfication program, and assembies pradused on this line are Lsed
CRfver SPace proQrams.

The circult board desipn has been reviewsd to srsune adequate conducher widhh and separation and o condim apprapiate dimendions of
Solded Pacds and OF COMPONent NOoKI PrOVIsons, Fars mouring mehods am comtraited In acsordance wikh MSFC.3TD-thsA, MSFC-STD-136
amnd SASD 2573758, These documenty rquire spproved moaring metheds, streos relief and component security,

OUALIFICATION TESTS - The SPA s subjected to tha follawing qualification testing:
YIERATION. Each axs of tha QM & wimcied o Flight Accaptance Wibraton Test (FAVT). Qualificstion dcooptancy Vibraton Tes (QAVT).

apanad:

Supersedes: NiA
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ang Qualification Vibraton Tests (QWT) In accordance with the 5P Vartion Tast Procedurs (R25285), The haval and duration far FAVT
per Figure § and Table 2 of 828558, tha lrvel and duratioh 'y QAVT is as per Figure 7 and Tabla 2 of 826688, the kra and duration for &
K [T Figune B and Table of B20583. Atthe end of tha three Sutzsasie Rndom vibration st in each axi, bath arections (v~} of aach of -
s i subjectad 10 3 shock pulse linst 36 per Figure 9 of 328506,

THERMALVACUUM: CM TWAC Test lg In socordanca with Figurs 5 of Ihe 5PA TWAC Test Procedure (825528, with full
Functional/Parametric Test parfarmed at ievety of «80 degresa C and -38 deqrees ¢, and nor-Dperaling at -S4 degrees &, The Suaification
vacyur levels during TVAC is 101074 torr o hess. Trm tetad tast duration ia 7 1:2 cytiss, The QM SPA is sunjacled o a mismum af 1000
hours of fife tesfing and 1000 powsr On-0f cyeles.

EMC: The UM iz subjecled 1o EMD Testing (tests CEOU/CEQS, CEQT, C30t, G502, C30E REQZ REOZ and RS03) in dcosrdarce with the
SPA EMC test Procadure (B26477) based an MIL-STD-451A

UNIT FLIGHT ACCEPTANCE TESTS - The FM SFA i3 Subiectad to the folkwing acceptunca testing:
VIBRATION: FM Accepianne Vinrgtion Test (& T) v asesrdaros with the SPA Vibration Tea! Frocedurs (B2658E), with lvs and dumalian a;
per Figure § and Table 2 of B265585,

- THERMALAVACUUM: P TVAC Tegtis in accordance with Figura & of the 5PA TVAC Test Procsdure (B26558), with levals of +43 degress

OMRSD OfMline:

OMRED Online
Instalkation;

and -23 degrees C lor a dunation of 1 172 cycles. THe WIGUE levels during Accaptance TVAC Tesl ig 1X10%-5 o of kss.

JOINT SRL TESTS - Tha SPA i testad 2 part af the mirta famblent and vikmrtion boets only]. The ambient ATP for the Snaulder Jowt,
EMocrw Jonint, and Winst Jairm are a5 per AT 2001, ATP2003, and ATR 2006 tasperdivily. The vibration test for tha Shoulder Jalnt, and Elbov
OF WHSE Jnint ars as per ATP 2002, ATP. 0004 and ATH. 2008 rempectivedy. Thrugh wirk funchn, continuly and electroal Eotation test are
performed per TP 283,

MECHANICAL ARM REASSEMBLY - The SPARGints undargs s mechanical amm integrudion stage where edevirical checks are parfonms
per TP_2007,

MECHANICAL ARM TESTING - The sutgaing spit-anm m configured on the Etrongbaci s the Manipulator A Checket s perfarmed
per ATP. 1932,

FLIGHT CHECKOUT: PORS OFS Checiout (all vehiclea) JSC 16987,

Units are manufaciured under documented qualty cantrsis, Thss cantrobs are exergised Throtghoul dasign procuUrament, planiing,
recening, processing, fabrication, asesmily, testing and shipamg of the unie. Mandatory inspection podils are employed at vanous stages
fabrication, assembly, and tesl.  Govermment sowes irspection s yaKed at varGs oot ks,

EEE partt rrypection in parformad a2 required By SPAR-RMS-PA 003, Each EEE part 15 qualified st tha part kel bz the requirements of th
Gppicable spacification. AN EEE parts are t00% streene and DUITAC-IN, a5 3 MiNMLM, 85 requirsd by SPAR-AMS-FA 003, by the suppilier.
DA s performed an required by PA 003 on 2 mindomly salaciod 5% of parky, madmum 5 pReces, minimum 3 pleces for 2ach ot numberrdale
codda of parts recaived. All Cavtty devices are subjected to 100% PIND. Wine ls procured i spesifeanian MILYW-22750 ar MIL-W.-81381 and
inzpested and tested to MASA JACMBDE] Smndard Numbar 854,

Racauing INspection varfes that all party retehed are es idantifiad in the procurement decurnants, thet no physical damape has soccumed fa
parte during =hipment, that the receiving documdants provics acequale raceaiiity infarmation and Screening data chmarty [dandifles acceptable
parts.

Partz are Inspacted througnols manufactune and sscsmbly 35 sppropriste to lne manufaciuring stage complabed. Thiss inspections nclude:

Prirted ircuit board inspegtian for frack separation, damaga and scequacy of pusiag ough Nakes, oomponent mourting irmpertion for
cormmct soldening, wirs koping, siRpping, . Operatant and incpectors are tairad and cedifled bo NASA NHE 5300,4(34-1) Standard.
Conformal caating inSpection 0 adequate processing i perfomed vsng ultraviche: Bt bechniques, P.C. Board instalbation wmpsection inslude
chacica o commecs beard instaliztion, alignment of boands, proper sonnestor contect mating, wirs rating, sirapping of wires sto. Post PG,
Eoard inyinliwtion inspection incluces £lxaninans and WOrTNSNENNE {Spanigovemment ren manssveey mspection soint).

Unit Fra-Accaptanca Tast vspaction, which includes an audit of lewar Ber Inspection compietion, s buill canfiguration verification to as
ekt G {nandatory rmpection poird). A umb Test Readinegs Revisw (TRR) which insludes varifioation of egt peryonrel, st documants,
teat equipmant calibrationfvaficafion status and hardwars configuration i comvered by QA In conjunstion with Enginesnng, Ry,
Canfiguration Contral, Suppiler oo applicsbiv, and te govarmmant representative, prior to the start of any formad teatiy [Accemmnce o
Sunlification}. Unit lval Accaptancs Tasting (ATP) inchudes ambient performance, thermal and 'vbration testing {Spar/govammant rap.
mARSAIePY inspestinn paint). ] .

irtegration of unit & Jeint SRU - Insoectom nclude grounding chacks, Coannecons for bent o pushback dontacts, visual, cleaniness,
AErEONECE Wiril and powir Up bt to tha appropriala Jaint Irdpection Test Procedure (TTP). Jolrt Jevel Pre-Aoceptance Test Ingpectian,
nGIedes an audlt of iower tier inspection sompletion, i bt configurstion venfioation ko A% Sacign #tc. Joink level Aoocaptance Testing (ATP)
neiulles ambiett and vibratian teting {Spargovarnment rap. mardakary napection i}, _

Mecharal Amn Kegssembly - the inegration of rmechanical am subaesemblie o fom the sssembled amt. Inspections are perfomed at
zach phasa of integration which includs alectrical ciecks, thrngh wiring checks, wiing routing, iderface oonneckors for hem_nr pmhba;k
contpcty gle, Mastanizal Arm Testing - Stroewiack oo flat Boar ambisnt parformance test (Sparigivemimneant res. mandatory inspection paint),

Fowsr-Lp arm. Saact Computar Supporied mode and vanfy o Sraie BITE smom.

MNana. _ ‘

Frepared;  1053e09% oy Fung. Bl RMS JELEC - 756 Supersedas: N4



SPAR - BRAMPTON {SS5) Critical Hems Ligt SRMS

Badd5 AIRFORT AD
CIL Ref#: 3081
BRAMPTON ONTAR|O L&S5443 Revizion: © FMEA Ravy: O

. OMRSD Online  Powar-up am. Swlect Computer Supportad rmopde and verify no Erakm BITE &fmovs.
Tumargund: -

Screan Falluis; A Fass
H Paxx
. Fans

Craw Training: The ciew will be trarved bo aways oboenva whetker the arm s responding propery to COmMands. I 1 isn't, apply brakes.
. Crew Action; Select Direct Drive. Singla/Thirect Drive switeh shoukd b puised i mairtair proper miss,

Dperathotal Effect: Cannot UEs computer supportes modes. AUtobvakes. Dinwd Crve and Sackup available. Arm will not stop automancaly If fallure of the auto
bvikas system has previously sceurred, Brakes oan be appimd AT Y.

Miszion Dparzte undar vamier fates within approsimately 101 of structure. Tha operior eus! ba abs [ detect Ut the grm is reernafditeg prapearky o
Conzralms: commands via window andiw CCTY vimws during all amn opwrationa.  Auto tRjectonies must ba designed to came no ckassr an appradamatedy
E A freem structuns,

Wppravals:

unetional Group Nanw Position Tedephons Data Simad  Statys

g Hity, Michas F SPAR-BRAMPTON Sysiame Engitesr A4 OEMarsa Signed

skiabality Malgmard, Lena / SPAR-BRAMPTON  Rellbllty Engines 2500 OEMaras Signed

regram Management Qlfic  Rice, Craig / SPAR-BRAMPTON Technical Program Marager AR 06Maraa Signed
Ubdrystem. Manager Ghann, George ! JSC-ER RM3Z Subsystern Masosner {381) 483158 A0Marad Signed

eshnical Manager Adlizon, Ran | JSCAVE RM5 Proect Enginess 15C {T13) 483072 O9Aprsa Signed

Froe srlisnont Asimmanes  Lopa Dl A1 ealCt Y (TH) $L2TPIY Jo eSS LAl
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