CRITICAL ITEMS LIBT PROJECT: SRMS SYSTEM: DAC SUBSYSTEM
. A D ASS*Y me; _‘_-ml_ ASS*Y PNz SHEET
FMEA FMEA NAME, oTY, & FAILURE MODE FAILURE EFFECT HDWR 7 FUNC, RATIONALE. FOR ACCEPTANCE
REF, Rev. | oraviug rér. AHD ON /
DESIGHAT IOM CAUSE END I1TEM CRITICALITY SCREENS: N/A
800 [ MANUAL MODE ¢ CAUSE (1) DESIGH FEATURES
CONTROL CONSTANT IF IN PRE- meseressnnannan
RIGIDIZE/ HANUAL CAPTURE
DERIGIDIZE DERIGIDIZE POSITION WHEN TOGGLE SMITCHES USED ON THE DEC PANEL ARE HERMETICALLY SEALED,
011+ P/N ME MITO/HARUAL f AND OF A MATURE AWD PROVEN DESIGN. THESE SWITCHES ARE IN
4£52-0102- CAUSE(S): OFF SWUITCH SET COMMON USE OM THE ORBEITER VERICLE.
7305 (1) 5/C 10 MANUAL
€D 92020 CONTALT: DERIGIDIZE THE SWITCHES ARE COMTROLLED BY ROCKWELL INTERNATIONAL
SHEET 3 COMMAND WILL SPECIFICATION MC £52-0102 AND WAVE BEEM QUALLIFIED TO THE
(2) 12v/6y OCCUR AKD REQUIREMENTS OF THIS SPECIFICATION.
POLE MJTOR WILL
PERNAKENTLY STALL WITH WO ELECTRICAL CONNECTIONS TO THE SWITCH ARE ACHIEVED SY MEANS OF
IN &6V POS. INDICATIONS. SOLDERABLE TERMINALS,
IF P/L CAPTURED
(3) svITCH EE WILL WIRING TO SULTCH TERMINALS UTILIZES MICKEL PLATED CONDUCTORS
FAILS DERIGIDIZE WITH WITH A POLYAMID INSULATION. SOLDERING OF THE MICKEL PLATED
COMPLETELY UNCOMMANDED WIRE TO THE SWITCH TERMIMALS 15 CONTROLLED BY CAE PROCESS
1N DERIGIDIZE SPECIFICATION PD 91059,
DERIGIDIZE WARNING,
POS1 ' L0sS OF THE WIRING HARNESS [S DESIGNED TO BE CAPABLE OF SEPARATE
RIGIDIIE TESTING (FOR IMSULATEON RESISYAMCE, DIELECTRIC STRENGTH, AND
COMMAND . CONTINUITY).
CAUSE (2) MOUNTING OF THE SWITCH TO THE DEC PANEL IS BY MEANS OF A 15/32
SANE AS ABOVE. NUT UHICH ENCAGES A THREADED BUSHEING ON THE SWUITCH, A KEYED
- WASHER PROVIDES ROTATION RESIRAINT. AFTER INSYALLATION AND
CAUSE (3) TORQUING, THE MUT 1S STAKED TO THE PAMEL 8Y A BLOS OF EPOXNY
AS ABOVE ENCEPT MHESIVE. A STAINLESS STEEL GUARD PROTECYS THE SWITCH lEUER
:gﬂ?zﬁl.lﬂlgmsn AGAINST DAMAGE OR INADVERTENT OPERATION.
WARNING. AMALYSIS OF THE 'l“c PANEL STRUCTURE HAS DEMONSTRATED THAT
THERE ARE KO RESONMANCES 1M THE RELEVART VIBRATION FREQUENCY
WORST CASE SPECTRUN, THIS ANALYSIS HAS BEEM VERIFIED BY VIBRATION TESTING
asessseane OF THE DEC PANEL ASSEMBLY.
UNCOMMANDED
DERIGIDIIE. APPLICATION ANALYSIS HAS CONFIRMED THAT ADEQUATE ELECTRICAL
UNANNUNCIATED. STRESS MARGIMS ARE ACHIEVED,
CREW ACTION
REQ. AT THE PART LEVEL, QUALIFICATION/CERTIFICATION TESTING 1S
) DEFINED BY IIOEK\"E‘J. JMTERNATIONAL SPECIFICATION MC452-0102,
REDURDART PATHS THIS TEST REQUIREMENT INCLUDES: INSULATION RESISTANCE
lEmllll"G DIELECTRIC STRENGTH,COMTACT RESISTANCE ,RANDOM \"Iﬂﬂﬂnﬁﬂ {48
""""""" MINUTES PER HIISI lEﬂK!GE AT ONE IIHOSPHERE DIFFERENTIAL
"Iﬂ PRESSURE, TOGGLE "lENGTll FOR SWITCH OPERATIONAL CYCLES
REFER '0 TABLE 13,
ALL UNITS ARE SUBJECTED TO ACCEPTANCE TESTS WHICH INCLUDE
PRE-ACCEPTANCE RUN-IN, DIELECTRIC STRENGTH, INSTALLATION
RESISTANCE, COMTACT RESISTANCE ACCEPTANCE VIBRATION, SEAL
TEST, VISU‘[ EXAMINATION  AND RthGHIPHlC |N$PEC”U"
i : T
il
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CRITICAL ITEMB LIRT

PROJECT: SAHS

SYSTEM: DAC SUBSYSTEM

ettt -E St , ASS"¥ KOMERCTRTOWET DEC PAREL Aesey bl STIEDESTY ————— sweer: _ 2
FHEA FHEA HAME  O1Y_ L FAILURE HODE; FATLURE EFFECT HOMR /7 FUNC, RATIONALE FOR ACCEPTAMCE
REF. rev. | omaving afr. AKD ol 171
DESIGNATIOM CAUSE EXD ITEM CRITICALITY SCREEWS: N/A
800 4 MANUAL MODE : CAUSE (1) ACCEPIANCE TESTS
CONTROL COHSTAN? 1F IH PRE-
RIGIDITE/ HAHUAL CAPTURE THE WARDWARE ETEM IS SUBJECTED TG THE FOLLOWING ACCEPTANCE
DERIGIDIZE DERIGIDIZE POSITION WHEN EMVIROMMENTAL TESTS AS PART OF THE DEC PANEL ASSEMBLY.
o1¥-1 P/H ME AUTO/MARUAL /
452-0102- CAUSFFS) OFF SWITCH SET 0 VIORATION: LEVEL AND DURATION - REFERENCE TABLE 1
7305 (1) uiL 10 MANUAL
ED 92020 CONTACI DERIGIOIZE O THEAMAL:  +110 DEGREES § 10 PLUS 10 DEGREES F (2 CYLLES
SHEET 3 COMMARD WILL - 9.5 HRS/CYCLE.)
(2) 12v/6V OCCUR AND .
POLE MOTOR MILL THE DZC PANEL ASSEWOLY IS FURTHER TESTED AS PART OF THE RHS
PERMANENTLY STALL WITH NO SYSIEM TESTS {TP510 AMS STRONGBACK TEST AND TPS552 FLAT FLOOR
N 8V POS. INDECATIONS. TEST) MKICH VERIFIES THE ABSENCE OF THE FATLURE MODE.
IF P/L CAPTURED
(3) SHETCH EE VILL QUALIFICATION TESTS
FAILS DERIGIDIZE MITH |  -e-e-ccoc-eesvenen-
COMPLETELY UNCOMMAHDED THE SWITCH LTEX BAS BEEM QUAL[FIED FOR ORBITER USE. THE DAC
N DEMGIDEZE - PANEL ASSEMBLY HAS BEEN SUBJECTED 10 THE FOLLOMENG
DER1GIDIZE WARMING. QUALIFICATION TEST ENVIRONMENTS.
POSITION, LOSS OF
RIGIDIZE G VIERATION: LEVEL AND DURATION - REFERENCE TAGLE 1
COMMAND .
0 SHOCK: 200/11 MS - 3 AXES {6 DIRECTIONS)
CAUSE (2)
SAME AS ABOVE, O THERMAL: 130 DEGREES § 10 -23 DEGREES F (12 HRS PER
_ CYCLE) (6 CYCLES)
CAUSE {3}
AS AROVE EXCEPT O MMIDITY: 95X (120 DEGREES F 10 82 DEGREES F CYCLE IN
NG URCOMMANDED 16 HRS) 10 CYCLES TOTAL.
DER1GIDIZE
VARNING. 0 EMC: MIL-STD-467 AS MODIFIED BY SL-E-0002 (TEST
€01, CEOZ, CED3, CSO1 (DC/AC), CEO3, €501
MORST CASE Eggﬁc:. clo2, clo§, Re02 (asM}, RSD2, RSO3,
UNCOMMANDED
DERIGIDIZE.
UNANNUNCTATED. FLIGHT CHECKOUT
CREM ACTION | s--=-mereveeaes
fiEq. PORS OPS CHECKLIST (ALL VEWICLES) ISC 16987
REDUNDANT PATHS
REMAINING
'
frrprep—— urun SUPERCEDING DATE: 06 OCT 87 DATE: 24 JUt 9i CIL PEV: 7



CRITICAL ITEMB LIST PROJECT: SRMS srsreu; DEC_SUBSYSIEM

puppmmpE—— T T T ASS'Y "mmml ASS'Y P/HTL SHEET : 3
FREA FMEA MAME, Q1Y & FAILURE MODE FAILURE EFFECT HDWR / FUNC. RATJONALE FOR ACCEPTANCE
REF. AEV. | orauing afs. AND o 171
DESIGNATION CAUSE END ITEM CRITECALITY SCREENS: WN/A
800 4 MANUAL MODE ; CAUSE (1) CA/INSPECTIONS
CORTROL CONSTANT IF INPRE- | = meeremesmeeese.
RIGIDIZE/ MARUAL CAPTURE
DERIGIDIZE DERIGIDIZE POSITION WHEM HERMETICALLY SEALED TOGGLE SWITCHES ARE PROCURED 7O ROCKMELL
01Y-1 P/N ME AUTO/MARUAL / SPECEFICATION MC452-0102, ROCKWELL PART NO, ME452-0102----,
452-0102- CAUSE(S): . OFF SWITCH SET QUALIFICATION AND ACCEPTANCE TESTING OF SWITCHES IS PERFORMED
7305 (1) s/C TO MANUAL 10 R.L. SPEC. MC&52-0%02.
ED 92020 CONTACT DERIGIDIZE
SHEEY 3 COMMAND MILL RECEIVING INSPECTION VERIFIES THAT SWITCHES RECEIVED ARE AS
(2) 12v/6v OCCUR AND 1DENTIFLED 1N THE PROCUREMENT DOCUMENHTS, THAT HO PHYSICAL
POLE MOTOR WILL DAMAGE HAS OCCURRED 10 SWITCHES DURING gHIPﬂEIlT THAT THE
'PERMANENTLY STALL VITH WO RECEIVING DOCUMENTS PROVEDE ADEQUATE TRACEABTLEFY INFORMATION
IN &V POS. =:Dll’|l:='ll:$?ﬁlED AND ACCEPTAMCE TEST DATA IDENTTFIES ACCEPVABLE PARTS.
{3) SwtiCH €€ WILL PARYS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
FAILS DERIGIDIZE WITH APPROPAIATE 10 THE MANUFACTURING STAGE COMPLETED. THESE
COMPLETELY UNCOMMANDED INSPECTIONS INMCLUDE,
M DERIGIDIZE
DEREIGIDIIE WARNTNG. COMPOMENT MOUMTING TO FRONT PAMEL INSPECTION, SOLDEREING OF
POSITION, LOSS OF WIRES 10 SWITCH CONTACTS, WIRE ROUTING streds SELIEF OF WIRES
RIGID1ZE EIC., OPERATORS AND INSPECIDRS ARE 'IIMINED AND CERTLFIED YO
COMMAND . NASA WHB 5300.4(3A) STANDARD, AS MODIFIED BY JSCOBSOOA.
CAUSE (2) PRE-TEST INSPECTION OF DEC PANEL ASSY INCLUDES AN AUDIT
SAME AS ABOVE. OF LOVER TIER INSPECTION COMPLETION, AS BUILO CONFIGURATION
' VERTFICATION TO AS DESIGR ETC. (SP!‘IGO’UEIIIHEHT REP. -
CAUSE (3) MANDATORY INSPECTION POINT)
AS ABOVE ERCEPTY .
NO UNCOMMANDED A TEST READIMESS REVIEW (YAR) WHECH 1NCLUDES VERIFICATION OF
DERIGIDIZE TEST PERSOMNEL, TEST DOCUMENTS, TEST EQUIPMENT CALIBRATION/
WARNING. VALIOATION suius AND HARDUWARE COMFIGURATION IS CONVEWED BY
QUALETY ASSURANCE [N COMJUNCTYION WITH ENGINEERING
WORST CASE RELOASILITY, CONFEGURATION CONTAOL, SUFPLIER AS RI!'PI.ICIBI.E,
sesesessne AND THE WENHEH! AEPRESENTATIVE ﬁlIIOH T0 THE START OF ANY
g:g?g:illggﬂ FORMAL TESTING (ACCEPTANCE OR uuiurlcnnou).
UNANMUNCIATED, ACCEPTANCE TESTING CATP) INCLUDES AMBIENTY PERFORMANCE,
CREW ACTION THERMAL AND VIBRATION TESTING, (SPAN/GOVERNMEWY REP. -
REQ. MANDATORY 1NSPECTION POINTY).
REOQUNDAMT PATHS INTEGRATION OF DEC PANEL, RHC_ THC AND MCIU, INSPECTIONS ARE
REMAINENG PERFORMED AT EACH STAGE 6? IN!EGHIIID'I, UHI{II! INCLUDES
sescsvasnacens . GROUNDENG CHECKS, INTER COMNECT CABLE VERIFICATION, COWMECTOR
NIA INSPECTION FOR 8ENT OR PUSHBACK CONTACTS ETC.
SUB-SYSTEM PERFORMANCE TESTING (AYP) INCLUDES AN AMBIENT
PERFORMANCE TEST. {MANDATORY IIISPECIIDN POINT).
SRMS SYSTEMS INTEGRATION, THE EINTEGRATION OF MECHANICAL ARM
SUBASSENBLIES AND THE FLIGHT CABEN EQUIPNENT TO FORM THE SRMS.
INSPECYIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
INCLUDES GROUNDING CHECKS, THRU WIRING CHECKS, WIRING ROUTING,
INTERFACE COMMECTORS FOR éznr DR PUSH BACK CONTACTS ETC.
SRMS SYSTEMS TESTING - STRONGBACK AND FLAT FLOOR AMBIENT
:51:;?!;"“[:! TEST. (SPAR/GOVERNMENT REP. - MANDATORY [NSPECTION
PAEPARED BY: MFMG SUPERCEDING DATE: 06 OCY 87 APPROVED BY: _ . DATE: 24 JuL N CIL REV: _2
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800

&
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CONTROL
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MODE :
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CONTACT
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IN &V POS.

{3) SWITCH
FAILS
COMPLETELY
N

DERIGIDIZE
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POSITION WHEN
AUTO/MANUAL /
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TO MANUAL
DERIGIDIZE
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STALL WITH NO
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1F P/L CAPTURED
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DERIGIDIIE WITH
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DERIGIDIZE
WARNING.

LOSS OF
RIGIDIZE
COMMAND .

CAUSE (2)
SANE AS ABOVE,

CAUSE (3}

AS ABOVE EXCEPT
NO UNCOMMANDED
DERIGIDIZE
WARNING.

WORST CASE
UNCOMHANDED
DERIGIDIIE,
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CREW ACTION
REQ.

REDUWDANT PATHS
REMAINING

PREPARED BY:
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CRITICAYL, ITEMB LIST

PROJECT: SRMS

IYSIEM: DAC sunsrséﬁn_

e e ASS'y WOMERTUATORET DT T AsSHY pAiT: WEl: S
FHEA FHEA | wame, a1y, & TAILURE MODE FAILURE EFFECT HOMR / JUNC. RATIONALE FOR ACCEPYANCE
REF. REV. pravinG nér. AND oN "
DESIGNATIOH CAUSE EHD ITEM CRITICALYTY SCREENS: W/A
800 [ HANUAL NODE: CAUSE (1) OPERATIONAL EFFECIS
: CONTROL CONSTANT IF IN PRE-
RIGIDIZE/ HARUAL CAPTURE
DERIGIDI2E DERIGIDIZE POSITION WHEN WHEM EE MODE SMITCH IN MANUAL THE CARRIAGE MELL DERIGIDEZE
QIY-1 P/N HE AUTO/MANUAL / WITH NO OPERATOR COMMAND. THE CARRIAGE COULD BE COMPLETELY
sz 0102- CAUSE(S):, OFF SWITCH SET EXTENDED, IF THIS OCCURS WHILE THE ARM IS BEING DRIVEM, THE
7305 {1} S/ 10 MAKUAL PATLOAD MIGHT TAKE AN UNEXPECTED TRAJECTORY.
0 vzuzo CONTACT -, OERIGID]ZE
SHEET 3 COMMAND WILL CREW ACTION
(2) t2v/6v occuk AND | seeeeilill
KOTOR WILL
Pmunueum STALL WITH NO ACTION REGUIRED 10 PREVENT ORGITER/PAYLOAD CONTACT. STOP ARM
IN &V POS. INDICAT FO¥S. OPERATIONS, RE-RIGIDIZE THE CARREAGE LF POSSIBLE. IF CARRIAGE
If P/L CAPTURED DOESH'T ME-RIGIDIZE AND THE PAYLOAD IS ROTATING N SUCH A WAY
t!) suncu EE MILL THAT IT COULD CONIACT STRUCTURE, THEW RELEASE THE PAYLOAD AND
DERIGIDIZE WITH NAHEUVER THE AMM AUAY, MANEUVER ORBITER AWAY FROM PAYLOAD.
camem\' UNCOMMANDED
1 DERIGIOIZE CREV TRAIMING
DERIGIDIZE WARNING.
POSITION. LOSS Of
RIGIDIZE MIST PREPARE CREW 1O BE ABLE 1O MANEUVER THE ORBLTER AMAY FROM
COMMAND . A FREE PAYLOAD AT ANY TIME DURING ARM OPERATIONS.
CAUSE (2)
SANE AS ASOVE. NISSION CONSTRAINT
CAUSE (3)
AS ABOVE EXCEPT THE €E MODE SWITCH SHOULD ONLY BE OUT OF THE OFF POSITION WHEN
HD UNCOMHANDED IHE €E IS IN THE CAPTURE EMVELOPE OF A BERTHED PAYLOAD OR
DERIGIDIZE IMMEDIATELY PRIOR TO A FAEE FLYING CAPTURE OR WHEN IN RELEASE
VARMING. POSITION. THE SWITCH SHOULD BE PLACED BACK 1N THE OFF
POSITION IMMEDIATELY AFTER THE SPEC CAPTURE AND RIGIDIZE
VORST CASE (REL/OERIG) TIMES HAVE ELAPSED. OPERATE UNDER VERNIER RATES
' MITHIN 10 FT OF STRUCTURE. THE OPERATOR MUST BE ABLE 10
UNCOMMANDED DETECT THAT THE ARM/PATLOAD IS RESPONDING PROPERLY TO COMMANDS
DERIGIDIZE, VIA VINDOM AND/OR CCTV VIEWS DURING ALL ARM CPERATIONS.
UNANNUNCEATED,
CREW ACTEON
REC.
OMRSD OFFLINE
REDUNDANT PATHS | ==ev-e-eene-
REMALKENG
EE MODE SWITCH M MANUAL EXERCISE RIGIDIZE/DERIGIDIZE SWITCH
¥/A VENTFY COMMAND VOLTAGES AT DAC PAMEL OUTPUT.
OMRSD OWLINE ENSTALLATION
EE HODE SWITCH 1M MANUAL EXERCISE RIGIDIZE/DERIGIDIZE SWITEH
VERIFY COMMARD VOLTAGES AT LONGERON INTERFACE,
OMRSD OHLIME TURHAROUND
WITH EE MODE SWIICH SET TO MANUAL
VERIEY RIGIDEZE/ODERIGIDIZE FUNCTSON
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