CRITICAL ITEMB LISBT

PROJECT: SRHS EE NCIH l"slllt[ﬁL
ASS'Y NOM : i

SYSTEM: DEC SUBSYSTEM
/

fMEA | eMEA | wamE arr, & | FANLURE MODE | FATLURE EFfECT | WDWR / FMC. RATIOWALE FOR ACCEPTANCE
REF . rev. | oraulne etr, AND oM 171
DESIGHAT 10M CAUSE END 1TEM CRITICALITY SCREENS: N/A
ns | o BRAXE ON/OF | WODE: WHEM DIRECT DESIGN FEATURES
SuLTCH 1N DIRECT ORIVE SELECIED | -----oc-mooeo-
oIv-1. DRIVE. MAY GET BRAKES
PN _CAE VRONG JOINT | LIFYED AMD Z¢RO TOGGLE SUITCHES USED ON THE DEC PANEL ARE HERMETICALLY SEALED,
87836 DIRECTION. RATE COMMAND. AND OF A MATURE AND PROVEN DESIGH. IHESE SWIICHES ARE I
HESS2- COMMON USE ON THE ORBITER VEHICLE.
0192 1vPE IF DIRECE DRIVE
Vil “POS| TIVE® THE SUITCHES ARE COMTROLLED BY ROLKWELL INIERNATIONAL
ED 92020 CAUSE (S): COMMANOED, JOIN SPECIFICATION MC 452-0102 AND HAVE BEEN QUALIFIED TO THE
SHEET 1 1) BAAXE su | DRIVES REQUIREMENTS OF THIS SPECITICATION.
BV CONTACT | “NEGATIVE™.
(10 NCIU) BRAKES ON* FOR ELECTRICAL CONNECTIONS 10 THE SWITCH ARE ACHIEVED BY HEAWS OF
#AILS O/C. OTHER JOINTS SOLDERABLE TERMIHALS .
AUTO BRAKES
UHEN COMNAND MIRIHG TO SWITCH TERMINALS UTILIZES NICKEL PLATED CONDUCTIORS
AEMOVED, MO WIT. A POLYAMID INSULATION. SOLDERING OF THE NICKEL PLAIED
MOVEMENT FOR VIRE §O THE SWITCH TERMINALS IS COMTROLLED BY CAE PROCESS
#NEGATIVER SPECIFICATION PD 91059,
COMHAWD .
THE VIRING MARHESS IS DESIGNED 10 B CAPABLE OF SEPARATE
LOSS OF SRAXE TESTANG (FOR 1MSULATION RESISIANCE, DIELECIRIC SIRENGIH, AND
PULSE TEST. CONTINUITY).
IF_AUTO-BRAXES MOUMTING OF THE SWITCH 10 THE DSC PANEL IS BY MEAWS OF A 13/32
AND/OR MCIY WUT UNTCH EWGAGES A THAEADED BUSHING ON THE SWITCH. A KEVED
FAILURE_ VARNING UASHER PROVIDES ROTATION RESTRAIN). AFTER INSTALLATION AND
SE1 BY THE WCIU YORQUING, THE KUT 1S SIAKED 10 THE PANEL BY A BLOB OF EPOXY
DUE 10 A ADHESIVE. A STAINLESS STEEL GUARD PROTECTS THE SWITCH LEVER
FAILAE. Ty AGAINST DAMAGE OR 1MADVERTENT OPERAYIOH.
CLEARED BY THE AMALYSIS OF THE BASIC PANEL SIRUCTURE HAS DEMONSTRATED THAT
DIC PANEL BRAXE THERE ARE MO ESOMANCES I THE RELEVANT VIBRATION FREQUENCY
. . EEN VEREFIED BY VIBRATION
HCIUS FATLURE OF THE DEC PANEL ASSENBLY. Testing
VARMIN
ANMUNCIATED DUE APPLICATION AWALYSTS WAS COMFIRWED THAT ADEQUATE ELECTRICAL
10 WCIY STRESS MARGINS ARE ACHIEVED.
HAROARE
VATCHDOG T1 AV THE PART LEVEL, QUALITICATION/CERTIFICATION TESIING IS
WICROPROCESSOR DEFIWED BY ROCKVELL INIERWAIIONAL SPECIFICATION MC452-0102.
FATLURE, CANNOT THIS TEST REGUIREMENY INCLUDES: INSULATION RESISTANCE,
RESET EE AUTO DEELECTRIC STRENGEW,CONTACT RESISTANCE,RANDOM VIBRATION (48
HODE COMUND | HENUTES PER AXTS) LEACAGE AT ONE ATHOSPHERE DIFFEREN] 1AL
NGTH. FOR SW1ICH OPERATION
BRAKE SWITCH. REFER 10° TABLE 13, [ONAL CYCLEs
WORST CASE ALL UNITS ARE SUBJECIED TO ACCEPTAWCE TESIS WHICH INCLUDE
---------- PRE-ACCEPIANCE RUN-IN. DIELECTRIC SIRENGTH, INS)ALLAT ION
UNENPECTED. :g;s13’:§Ehcamﬂnﬁslsunczi ACCEPTANCE VIBRALION, SEAL
. ON, AND RADI1DGRAP .
HOTION, VROG . . HIC INSPECI IO,
CREW ACTEON
REQUIREO.
REDUNDANT PATHS
REMAINING ,
--------------- 1
N7A
PREPARED 8Y: Nrvg SUPERCEDING DATE: NONE DA L9t en mev:
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CRITICAL ITEMS LISBT PROJECT: SRMS ﬂg nclu !nsmunn SYSTEM: DAC SUBSYSIEM
P T L T T T T ASS'Y NOM i [ ASS Y F}“:‘ s"lu{!q‘ SHEET: 2
THER EMEA WANE, QTY, & FAILURE MODE FAILURE EFFECT HOMR / FUNC. RATIONALE FOR ACCEPTANCE ]
REF. REV. pravinG afr. AND oM 7
DESTGNAY 10N CAUSE END ITEN CRITICALITY SCREENS: N/A
115 0 SRAKE ON/OF MODE ; WHEN DIRECT ACCEPTANCE TESIS
SULTCH N DIRECT ORIVE SELECTED |  =--------=--=-»--
orr-1, DAIVE. MAY GET BRAKES THE WARDWARE ITEM IS SUBJECTED TD THE FOLLOWING ACCEPTANCE
P/N _CAE VRONG JOINT LIFTED AMD IEO ENVIROMMENTAL TESIS AS PART OF THE DEC PANEL ASSEMBLY.
#7836 DINECTION. RATE COMMAND.
NE4S2- O VIBRATION: LEVEL AND DURATION - NEFEREMCE TABLE 1
0102 TYPE IF DIRECT DRIVE
Vil "POSITIVE" O THERMAL:  +110 DEGREES F TO PLUS 10 DEGREES F (2 CYCLES
ED 92020 CAUSE(S): COMMANDED, JOIM - 9.5 HRS/CYCLE.)
SHEET 1 - (1) DRAKE S | ORIVES
20V CONTACT "NEGATTVE®, THE DRC PANEL ASSEMBLY IS PURTHER TESTED AS PART OF VHE RMS
(10 WCIU) BRAKES “OW* FOR SYSTEM TESTS (P51 RMS STRONGBACK JESI AND TP552 FLAT FLOOR.
FAILS O/C. OTHER JOINTS TEST) UHICH VERIFIES THE ABSENCE OF VHE FAELURE MODE.
AUTO BRAKES
WHEN COMMAND QUALIFICATION TESTS
REMOVED. WO cenumsaosreesanans
HOVEMENT FOR THE SVITCH 17EM HAS BEEN OUALIFIED FOR ORBETER USE. THE DAC
“NEGATIVE® PANEL ASSEMBLY WAS BEEN SUBJECTED 10 THE FOLLOMING
CONMAND . QUALIFICATION TEST ENVIRDWMENTS.
gﬁ: n:!::ut O VIERATION: LEVEL AND OURATION - REFERENCE TABLE t
: O SHOCK: 206/11 S - 3 ANES {6 DIRECTLONS)
IF AUTO-BRARES -
AND/OR MCIU - 0 THERMAL: 130 DEGREES F 10 -23 DEGREES § (12 MRS PER
FAILURE WARNING CYCLE) (6 CYCLES)
SEV OF THE MCIV
DUE TO A O WMIDITY: 95X (120 DECAEES £ 10 B2 DEGREES F CYCLE N
FAILURE, THEY 18 HRS) 10 CYCLES TOTAL.
Ef::g:nlsv THE o M n 461
: L-31D-487 AS MODIFIED BY SL-E-0002 (TEST
T 0 sy S Snl 8y W83, 3
. N
SUITCH. F {oerien. . . (asa), rsod, nsos,
VARNENG
ANNUMCIATED DUE "
10 MCHU FLIGHT CHECKOUY
DATCHO0G TIHER/ PORS OPS CHECKL
s CHECKLIST (ALL VEMICLES
UATCHDOG TIHER ¢ $) JSC 16987
FAILURE, CANNOT
RESET EE AUTO
MODE COMMAND
CLEARING WITH
SRAKE SWITCH.
VORST CASE
URENPECTED
HOTION. VRONG e
JOINT DIRECTION -
CREM ACTION - 0‘12
REQUERED. v ULPE‘ Sr,\NG
REDUNDANT PATHS ?p,bbi T
REMAINING i
------------ . ; :
LfL 4] g
PREPARED BY: MEWG SUPEACEDING DATE: NOME BT AT T o
—_— Y= ™ o
:; .
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CRITICAL ITEMS LIST

PROJECT: SRNS (-5 MCIU |NSTALLED) SYSIEN: DEC SUBSYSIEM
- e - ASS'Y NOM| H ASS'Y PsN:
FMEA FHEA NAME Q1Y & FAILURE MODE FAILURE EFFECT KOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. oraulng nfr, AND o "t
DESIGHAIION CAUSE END 1IEN CRITICALITY SCREENS: N/A
15 [ BRAKE ON/OF MODE : WHEW DIRECT QA/ INSPECTIONS
SWITCH 1N DIRECT DRIVE SELECIED | --------i ...
ary-1. DRIVE. MAY GET BRANES
P/N CAE WRONG JOINT LIFIED AND 2ERO HERMETICALLY SEALED TOGGLE SU{ICHES ARE PROCURED TO ROCKWELL
87836 DIRECTION. AATE COMMAND, SPECIFICAYEOM HC452-0102. AS REQUIRED BY CAE SPEC. PS-87834.
MELS2- CAE PART NO. PSBTB36: QUALIFICATION AND ACCEPTANCE TESTING OF
01?2 TYPE L;ﬂgll!s;unllvt SWIVCHES IS PERFORMED TO R.1. SPEC. MC 452-0102.
v
£D 92020 CAUSE(S): COMNHANDED, JOIN RECEIVENG INSPECTION VERIFIES THAT SWINCHES RECEIVED ARE AS
SHEET 1 (1) orack sv | orives IDEMTIFIED W THE PROCUREMENT DOCUMENTS, THAT WO PHYSICAL
20V COMTACT *NEGAT1VE™, DAMAGE HAS OCCURRED 10 SW1TCHES DURING SHIPMENT, THAT THE
(10 HCIY) BRAKES "ON™ FOR RECEIVING DOCUMENTS PROVEDE ADECUATE TRACEABILITY INFORMATION
FAILS OfC. 2'“".:2";’ AND ACCEPTAMCE TEST DATA IDENTIFIES ACCEPTABLE PARTS.
UTO BRAKE
MHEN COMMAND PARTS ARE INSPECTED THROUGHOUT MAWUFACTURE AND ASSEMBLY AS
REMOVED. WO APPROPRIATE 10 THE MAKUFACIURING STAGE COMPLETED. THESE
MOVEMENT FOR INSPECIIONS INCLUDE,
“NEGATIVE™
COMMAND . COMPONEMT WOUNTING TO FROMT PANEL INSPECTION, SOLDERING OF
MIRES 10 SUITCH CONTACTS, WIRE ROUTING, SIRESS RELIEF OF WIRES
LOSS OF SRAXE EIC,, OPERATORS AND INSPECIORS ARE IRAINED AND CERIIFID 10
PULSE TESI. NASA MHD S300.4(3A) SIANDARD, AS MODIFIED BY JSCORBOOA.
IF AUTO-BRAKES PRE-TEST INSPECTION OF DAC PANEL ASSY INCLUDES AN AUDIT
AND/OR NCIU OF LOVER FIEN INSPECTION COMPLETION, AS BUELD CONF|GURATION
FATLUNE WARNING VERIFICATION 10 AS DESIGH ETC. (SPAR/GOVERNMENT REP. -
:5: :; :lll *37] MAMOATORY INSPECTION POINT)
FAILURE, THEY A TEST AEADIMESS MEVIEW (TRR) WNICH INCLUDES VERIFICATION OF
cannot be FEST PENSONNEL  TEST DOCUMENTS, TEST EQUIPMENT CALIBRATION/
CLEARED BY THE VAL 'DATION STATUS AND HWARDMARE CONFIGURAVION IS CONVEMED BY
DAC PANEL BRAKE OUALTTY ASSURANCE IN CONJUNCTION WITH ENGINEER]NG
SWITCH. IF RELTABILITY, COMFIGURATION CONTROL, SUPPLIER AS ABPLICAGLE,
“NCIU® FAILINE AND THE NMENT REPRESENIATIVE, PRIOR TO THE START OF AN}
VANNING FORMAL TESYING (ACCEPTANCE OR QUALIFICATION).
ANNUNCIATED DUE
10 NCIU ACCEPTAMCE TESTING (ATP) INCLUDES AMGIENT PERFORMANCE,
HARDUARE THERMAL AWD VIBAATION TESTING, (SPAR/GOVERNMENT REP. -
WATCHDOG ¥ EMER/ MANDATORY [MSPECTION POINI).
TATLURE, CARROT It "
WIEGRATEON OF DAC PANEL, RHC, THC AND MCIU, INSPECTIONS ARE
RESEF £ AUTO PERFORNED AY EACH STAGE OF INTEGRATION, WKICH fHCLUOES "
HODE COMMARD GROUNDENG CHECKS, INTER COMNECT CABLE VERIFICATION, CONMECTOR
CLEARING WITH IMSPECTION FOR BENT OR PUSHBACK CONTACIS ETC.
BRAKE SWITCH.
SUB-SYSTEW PERFORMANCE TESTING {AIP), SNCLUDES AN AMBIEN
WORST CASE PERFORMANCE TEST. (MANDATORY INSPECIfON POINTY. '
UNEXPECTED SRMS SYSTEMS IMTEGRATION .THE INTEGRATION OF MECHAN
HOTION, WRONG SUBASSEMBL IES AND THE FLIGHT CABIN EQUIPMENT 10§ RN e
JOINT DIRECTION INSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRAJ1ON WHICH
CREW ACTION INCLUDES_GROUNDING CHECKS, THRU WIRING CHECKS, W
REQUIRED. INTERFACE CONNECIORS FOR BENT OR PUSH BACK CONTACIS EIC.
REDUNDAMT PATHS SAMS SYSIEMS TESTING - STRONGAACK AND FLAI FLOOR AME T
REMAIHING PERTORMANCE TEST. (SPAR/GOVERNMEWI REP. - MANDAIORY :;:;[c1|QN
N/A
PREPARED BY: HEWG SUPERCEDING DATE: NONE DATE: 11 JuL ¢
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CRITICAL ITEHS LIST

PROJECT:
ASS'Y NOM

SNNE ﬂ'E WCIY !HSIE'I.[[D]

SYSTEN:

H Elc SUBSYSIEM
ASS'Y P/N: 1

FMEA
REF.

FRER
REV.

MANE, QT1T, L
pasulug afr,
BESIGNAT 10N

FATLURE MODE
AND
CAUSE

FAILURE EFFECT
O
END ITEN

unuu';'runc. RATIONALE FOR ACCEPTANCE
CRETICALITY SCREENS: N/A

113

BRAKE ON/OF
SWITCH
ar-1,

HE&52-
0102 1YPE
w

E0 92020
SHEEY t

MODE 3
IN DERECT

DIRECTION.

CAUSE(S):
(1) BRAKE SuW
20Y COMTACT
(10 NCIV)
FAILS O/C.

WHEN DIRECY
ORIVE SELECIED
MAY GET BRAKES
LIFTED AND 2ERO
AATE COMNAND.

II DIRECY IIIIUE

AUTO BRAXES
WHER COMMAND
AENOVED. WO
NOVENENT FOR
YNEGATIVE®
COMMAND .

LOSS OF BRAKE
PULSE TEST.

1F AUTO-ORAKES
NDJOR MC

1)
fll{lll WARNING
SET 8Y THE MCIU

DUE 10 A
FAILURE, THEY
cavor bt
CLEARED BY THE
OKC PANEL GRAKE
sMiTCH. IF
"NCIU* FAILURE
VARNING
ANKUNCIATED DUE
10 WCIY

HARDVARE
UATCHDOG TIMER/
MICAOPROCESSOR
FATLURE, CANNO?
reset e Auto
WODE COMMAND
CLEARING NITH
SAAKE SVITCH.
WORST CASE

UMENPECTED
HOTION. WRONG
JOINT DIRECTION
CREM ACTION
REQUIRED.

REDUNDANT PATHS
RENAIMING

PREPARED BY:

NEUG

SUPERCEDING DATE: NONE

FAILURE HISTORY -

THERE HAVE BEEM KO llllUIES ASSOCIATED WUTH THIS FAILURE

MODE ON THE SRMS PROGRA

DATE:
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CRITICAL ITEMB LIST PROJECT: SRMS (-5 MCIU INSTALLED) SYSTEM: DAC_SUBSYSIEM
tmiietadebedein bttt bbbl ASS'Y NOM : Assty P/RSTIRUESOY —— — — sueer: s
FHEA FMEA NAME, ary, &t FAILURE MODE SAILURE EFFECT HOUR 7 FUNC. RATIONALE FOR ACCEPIANCE
REF. REV, pRAVING REF. AMD on 171
DESIGNATION CAUSE END ITEM CRITICALITY SCREENS: N/A
s 0 SRAKE OM/OF MODE : WHEN DIRECT
SUITCH IN DIRECT DRIVE SELECTED
o1Y-1, DRIVE. MAY GEF BRAKES OPERATIONAL EFFECTS
P/H CAE WRONG JOINT LIETED AND JERO | -.oo-..oo.oolllUlD
B7AM DIRECTION. RATE COMMAND.
MELS2- DIRECT DRIVE CAM NOT RE USED TO COMPLETE THE MISSION. COMPUTER
0102 1YPE 1¥ DERECT DRIVE SUPPORE MODES OW BACKU® REMATIN. NiSSIOM CAM BE COMPLETED IN
vit “POSITIVE* OTHER AVAILABLE MODES,
EC 92020 CAUSE(S): COMMANDED, JOIN
-SHEET | (1) SRANE SW ORIVES CREW ACTION
' 28V COMTACT “NEGATIVE®, | = cceeenn....
(10 KCIU) BRAKES “ON“ FOR .
FAILS O/C. DTHER JOINIS REMOVE COMMAND.
AUTO BRAKES
WHEN COMMAND CREM TRAINING
REMOVED, NO | -----eeean...
MOVEWENT FOR
UNEGAT IVES THE CREM SHOULD ALWAYS BE TRAINED 1O OBSERVE WHETHER THE AQM
COMMAND IS RESPOMDING PROPERLY TO COMMANDS. IF [T IS NOT THE COMMAND
SHOULD BE REMOVED,
LOSS OF BRAKE
PULSE TEST. MISSION CONSTAAINT
IF_AUTO-BRAKES .
AND/OR NCIU OPERATE AT LESS VHAN VERNIER RATES WITHIN 10FT. OF STRUCIURE
FATLURE VARNING 8¥ CYCLING SWITCH. DPERATOR MUST BE ABLE 10 DEIEC! THAT THE
SET BY TNE MCIV AR 15 RESPONDING PAOPERLY TO COMMANDS VIA WINDOW AKD/OR CCTV
DUE 10 A VIENS DURING ALL ARN OPERATIONS.
FALLURE, THEY
CANNDY BE
CLEARED Y THE
DRC PANEL BRAKE OMRSD OFFL [NE
SWTCH. IF | ..ol
"HCHU" FAILURE
WARNING ERERCISE BRAKE SWLTCH
#su%tl:ﬂmn DLE VERIFY VOLTAGE ON BRAKES ON/OFF COMMAND LINE
HARDVARE OMASD OMLINE INSTALLATION
WATCHDOG TIMER/ |  ---eeooo...l CULl 0 0000
MICROPROCESSOR
HIVE G | g g o
¥ OIMECT DRIVE VOLTAGE AT LONGERON INT
nese P INTERFACE
CLEARING WETH
BRAKE SWITCH. OMRSD ONL INE TURNAROUND
WORST CASE
---------- EXERCISE DIRECT DRIVE
UMENPECIED VERTFY JOINT MOTOR MOTION
MOTION. MRONG
SOINT DIRECTION .
. CREW ACTION
si| RECUIRED. |
" REDUNDANT PALHS
: REMATHING -
N/A L
PREPARED BY: MFWG SUPERCEDING DATE: NONE _ —_— DAYE: 11 syl 9 CIL REV: O
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