CRITICAL ITEMS LIST

PROJECT: SRMS

SYSTEN: BACK-UP

i

o

REDUNDANT PATHS
REMAINING
SINGLE AND
DIRECY

CONDUCTORS WITH A POLYAMIDE IMSULATIOM. THE WIRING WARNESS IS
DESIGNED TO BE CAPABLE OF SEPARATE TESTIMG (FOR INSULATION
RESISTARCE DIELECTRIC STRENGTH, ANO COMTINUITY).

THIS SUITCN IS MOUNTED TO THE DAC PANEL BY MEANS OF THREE 6-32
FASTENERS. AFTER INSTALLATEON AND TORQUING EACH SCREW WEAD IS
STAKED TO THE PANEL USING A 9L08 OF EPOXY ADHESIVE. A DOVEL
PIN, INTEGRAL TO THE SWUITCH 800Y, EMGAGES WITH THE PANEL T0
PROVIDE ROTATION RESTRATMY. ANALYSIS OF THE BASIC PANEL
STRUCTURE HAS DEMONSTRATED THAT THERE ARE NO RESOMANCES IN THE
RELEVANT VIBRATION FREQUENCY SPECTRUM. THES ANALYSIS HAS BEEN
VERLFIED BY VIBRATION TESTING OF THE DBC PAMEL ASSEMBLY.
APPLICATION ANALYSIS HAS COMFIRNED THAT ADEQUATE ELECTRICAL
STRESS MARGINS ARE ACHIEVED. .

AT THE PART LEVEL, OQUALIFICATION/CERTIFICATION TESTING 1S
DEFINED BY ROCKWELL INTERMATIONAL SPECIFICATION MC4S2-0049.
JHIS TEST REQUIREMEMT TNCLUDES: INSULATION RESESTANCE, CONTACT
DROP AT RATED CURRENT, RANDOM VIBRATION (48 MINUTES PER AXIS),
SHOCK (20G-3 AXES), 25000 CYCLES ACTIVATION AT RATED DC
CURRENT, LEAKAGE AT ONE ATMOSPHERE DEFFEREMTEAL PRESSURE.

FOR SWIfcH OPERATIONAL CYCLES REFER T TABLE 13.

ALL UNITS ARE SUBJECTED TO ACCEPTANCE TESTS WUHICH INCLUDE
PRE -ACCEPTANCE RUM-TN, DIELECTRIC WM1THSTANDING YOLTAGE
CONTACT RESISTANCE, ALCEPTANCE VISRATION, SEAL TEST, ViSUAL
EXAMINATION AND FINAL PERFORMAMCE TEST. -

ASS Y : Assty poH: SHEET: 1
[ FEX [~ FATCURE WODE | FATIORE EFFECY .
AEF. REV. orauing aff. AND on 2/18 RATIONALE FOR ACCEPTANCE
DESIGNATION CAUSE END 1TEM CRITICALITY
4480 1 BACKUP JOINT | MODE: WHEM +/- DRIVE DESIGN FEATURES
- SELECY 2 JOINTS COMMAMDED, BDA | --ve-eceeenann.
SWITCH aTY-1 SELECTED VILL TRY fo '
P/N SINULTANE- DRIVE 2 JOINT, ROTARY SWETCHES USED O THE DAC PAMEL ARE WERMETICALLY SEALED,
PS-87841-01 QUSLY. COMM SCANNER AND OF A MATURE AND PROVEM DESIGN. THESE SMITCHES ARE IN
- QUTPUTS MILL BE COMMOM LSE ON THE ORBITER VEHICLE.
CAUSE(S): OR'ED. NEITHER
(1) s/C JOINT MILL THE SUITCHES ARE CONTROLLED BY ROCKWELL TNTERNATIONAL
COMIACTS, OR . SPECIFICATION MC 452-0049 AND HAVE BEEN QUALEFIED TO THE
COMTAN WA - REQUIREMENTS OF THIS SPECEFICATION.
TION. MORST CASE
---------- ELECTRICAL CONMECTIONS TO THE SWITCH ARE ACHIEVED 8Y MEANS OF
BACKUP A MATING PAIR OF N8 TYPE CIRCULAR COMNECTORS USING CRIMP STYLE
INOPERAT I VE . CONTACTS. WIRING YO SWITCH CONMECTOR UTILIZES MICKEL PLATED
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QUALTFICATION TESTS

THE SWITCH ITEM HAS BEEN QUALIFIED FOR ORBITER USE. THE DIC
PANEL ASSEMBLY HAS BEEN SUBJECTED 10 THE FOLLOMING
QUALIFICATION TEST ENVIRONMENTS.

VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 1
SHOCK : 206/1% NS - 3 AMES (& DERECTIONS)

THERMAL = 130 DEGREES F TO -23 DEGREES F (12 HRS PER
CYCLE) (6 CYCLES)

0 HUMIDIFY: 95X (120 DEGREES F TO 82 DEGREES F CYCLE IN
14 HRS) 10 CYCLES TOTAL.

0 ENMC: MIL-STD-481 AS MODLFIED BY SL-E-0002 (TESY
CEOY, CE02, CEO3. CSO (DC/AC), CEO3, CSO1
(DS{‘.C), CcS02, €304, REOZ (n/ni, RSOé, RSO3
RS04)

FLIGHT CHECKOUT

PORS OPS CHECKLIST (ALL VEHICLES) JSC 14987
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ASS*Y (] : - ASS*Y P/N: SHEET: 2
] X F—FATCORE WOOE | FATCORE EFFECT ] .
REF. REV. orauluG aée. AND o 2/1R RATLOMALE FOR ACCEPTANCE
OESTGHATION CAUSE €MD TTEM CRIVICALITY
4480 1 BACKUP JOINT : VHEN +/- DRIVE ACCEPTANCE VESTS
- SELECT 2 JOINTS COMMANDED, BOA | - ---. .l
SWITCH aTy-1 SELECTED wiLL Tey fo THE HARDWARE ITEM 1S SUBJECTED 1O THE FOLLOMING ACCEPTANCE
P/ STMUL TANE- DRIVE 2 JOINT. ENVIRONMENTAL TESTS AS PART OF THE DEC PAMEL ASSEMBLY.
P5-87841-01 auUsLY. COMM SCANNER
OUTPUTS MILL BE O VIBRATION: LEVEL AMD DURATION - REFEREMCE TABLE 1
CAUSE(S): OR'ED. MEITHER
(1) s/C JOINT WILL 0 THERMAL: +110 DEGREES F TO PLUS 10 DEGREES F (2 CYCLES
COMTACTS, OR . - 9.5 WRS/CYCLE.)
CONTAMINA-
TION. WORST CASE THE DEC PANEL ASSEMBLY 1S FURTHER TESTED AS PART OF THE RNS
---------- SYSTEM TESTS (TP518 RMS STRONGBACK TEST AND TPS552 FLAT FLOOR
BACKUP TEST) UNICH VERIFIES THE ABSEMCE OF THE FAILURE MODE.
INOPERATIVE.
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REDUSIDANT PATHS
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SINGLE ANO
DIRECT

PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
APPROPRTATE TO THE MANUFACTURING STAGE COMPLETED. THESE
INSPECTIONS INCLUDE,

COMPOMEMT MOUNTING TG FRONT PANEL INSPECTION, SOLDERING OF
VIRES TO SWITCH CONTACTS, WIRE ROUTING, STRESS RELIEF OF WIRES
ETC., OPERATORS AKD INSPECTORS ARE TRAIMED ANO CERTIFIED TO
NASA NHD S300.4(3A) STAMDARD, AS NODIFLED BY JSCORBOOA.

PRE-TEST INSPECTION OF DEC PANEL ASSY IMCLUDES AN AUDIT

OF LOVER TIER [NSPECTION COMPLETION, AS BUILD COWFIGURATION
VERIFICATION TO AS DESIGH ETC. (SPAR/GOVERMMENT REP. -
MANOATORY IMSPECTION POINMT) .

A TEST READINESS REVIEW (TRR)} WHICH INCLUDES VERIFICATION OF
TEST PERSONNEL, TEST DOCUMENTS, TEST EQUIPMENT CALIBRATEON/
VALIDATION STAfUS AND HARDWARE COWF LGURATION S CONVENED BY
QUALITY ASSURANCE IM CONJUNCTION WITH ENGENEERING
RELIABILITY, CONFEGURATION CONTROL, SUPPLEIER AS lﬁPI.IClBlE,
AND THE GOVENMENT REPRESENTATIVE, PRIOR 10 THE START OF ANY
FORMAL TESTING (ACCEPTANCE OR wiLIfIClIIIII).

ACCEPTANCE TESTING (ATP) INCLUDES AMBIENT PERFORMANCE,
THERMAL AND VIBRATION TESTING, (SPAR/GOVERNMENT REP. -
MANDATORY INSPECYION POINT).

INTEGRATION OF D&C PANEL, RHC, THC AND MCIU, INSPECTIONS ARE
PERFORMED AT EACH STAGE OF INTEGRATION, WUHICH INCLUDES
GROUNDENG CHECKS, INTER CONNECT CABLE VERIFICATION, COMNECTOR
INSPECTION FOR BENT OR PUSHBACK CONTACIS EYC.

SUB-SYSTEM PERFORMANCE TESTING (ATP), ENCLUDES AN AMBIENT
PERFORMANCE TEST. (MANDATORY INSPECTon POLNT).

SRNS SYSTEMS INTEGRATION, THE INVEGRATION OF MECHAMICAL ARM
SUBASSEMBLIES AND THE FLIGHT CABIN EQUIPMENT TO FORM THE SRMS.
INSPECTIONS ARE PERFORMED AT EACH PHASE OF [NTEGRATION WHICH
INCLUDES GROUNDING CHECKS, THRU WIRING CHECKS, WIRING ROUTING,
INTERFACE COWNECTORS FOR BENT OR PUSH BACK CONTACTS ETC.

SRMS SYSTEMS TESTING - STRONGBACK AND FLAT FLODOR ANBIENT
PERFORMANCE TEST. (SPAR/GOVERNMINT REP. - MANDATORY INSPECTION
POINT)
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ASS*Y (] SHEET : 3
T FHER —FXTIONE WOOE | FATCINE EFFECT :
REF. REV. paaulnG afr. ANG oM 2/ RATIONALE FOR ACCEPTANCE
DESIGNATION CAUSE EMD [TEM CRITICALLTY
4480 1 SACKUP JOINT NODE : WHEN +/- DRIVE QA/IMSPECT1ONS
- SELECT 2 .umng ::lmmm ntuﬂasnionou --------------
su - SELECTE
wlltuu orv-1 SINUL TANE - ORIVE 2 JOINT. HERMETICALLY SEALED AOTARY SWITCHES ARE PROCURED 10
PS-87841-01 QUSLY. COMM SCANNER ROCKWELL SPECIFLCATION MC452-0049, AS REQUIRED BY CAE
OUTPUTS MItL BE SPEC. PSB7B41. CAE PARI NO. PSB7641-1. QUALIFICATION AND
CAUSECS): OR‘ED. NE1THER ACCEPTANCE TESTING OF SWITCHES 1S PEAFORMED TO RI. SPEC.
(1) SiC JOINT WILL NC452-0049.
CONTAETS, OR .
CONTANINA - RECEIVING INSPECTION VERIFIES THAT SWITCHES RECEIVED ARE AS
TION. WORST CASE IDENTIFIED IN THE PROCUREMENT DOCUMENTS, THAT NO PHYSICAL
.......... DAMAGE HAS OCCURRED TO SWITCHES DURING SHIPMENT, THAT THE
BACKUP RECEIVING DOCUNENTS PROVIDE ADEQUATE TRACEABIL1TY 1NFORMATION
INOPERAT IVE. AND ACCEPTANCE TEST DATA IDENTLFLES ACCEPTABLE PARTS.




CRITICAL ITEMS LISBT PROJECT: SRMS SYSTEN: - -
- - ASS'Y unngm:['mlli!: BACE P ASS'Y P/N: SHEET:
[ & fnc ré )
EF. fEV. orauinc afr. AND oN 2/ RATIONALE FOR
DESIGNATION CAUSE END 1TEM CRITICALITY ACCEPTANCE
4480 i BACKUP JOINT MODE : MHEN +/- DRIVE FATLURE HISTORY
SELECT 2 JOINTS COMMANDED, BOA | ---e-eeo-ioies
i BT DATVE' 2 JorNT "
N E- . EEE PARTS FAILURES HAVE DCCURR
PS-87841-01 OUSLY. COMM SCANNER PARTS. ED SUBSEQUENT 10 ASSEWBLY OF
OUTPUTS MILL BE
CAUSE(S): OR'ED. NE1THER THE FOLLOWING FAILURE AMALYSIS REPOR :
(1) s/ JOINT MILL T(S) ARE RELEVANT:
CONTACTS, OR MOVE.
CONTANENA -
TION. MORST CASE FAR 1010:
---------- S/t 201 NV B
BACKP
INOPERAT IVE. DESCRIPTION
SJ VAW FAILED TO OPERATE IN SACK- OUND
REDUNDANT PATHS PANEL CABLE. UP NOOE. DEFECTIVE DAC
REMAINING
--------------- CORRECT [VE ACTIOM
SIMGLE a0 | ooe-oeoilaol
DIRECT REPAIR CABLE
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- = - - ASS'Y NOMENCLATURE: BAEK-UP ASS'Y P/N: SHEET:
[ FHEX : [ FATIORE WOOT | FATTURE EFFECT |
REF. REV. pRAVING REF. AND oM 2/1R RATIONALE FOR ACCEPTANCE
DESIGHAT 10N CAUSE END I1TEM CRITICALITY
4480 1 BACKUP JOINT MODE : MHEN +/- DRIVE OPERATIONAL -EFFECTS
' SELECT 2 JOINTS COMMANDED, BDA |  ----cemioiieiioae
. SWITCH QTY-1 SELECTED WILL TRY T0 .
P/ SIMUL TAME - DRAIVE 2 JOINT. LOSS OF NEXT REDUNDANT PATH RESULTS IN BEING ONE FAILURE AWAY
PS-87841-01 OUSLY. COMM SCANNER FROM [NABILITY TO CRADLE ARM.
OUTPUTS WILL BE JOTMY WILL NOT DRIVE IN BACKUP CNCE PRIMARY MODES HAVE FAILED,
CAUSE(S): OR*ED. WEITHER THE BACKUP STANDBY SYSTEM WILL NOT PROVIDE THE CAPABILITY 1O
(1) S/C JOINT WILL CRADLE THE ARM. ARM CAN BE JETTLSOMED.
CONTACTS, OR MOVE.
CONTAMENA- CREY ACTION
TION. MORST CASE | reerecnnn-.
---------- PERFORM AN EVA TO STOM THE ARM OR JETTESOM.
BACKUP

INOPERATIVE.

. REDUNDANT PATHS
REMAINING
-SINGLE AND
DIRECY

CREW TRAINING

ARM SHOULD NOT BE MAMEUVERED TO POSITION WHERE JETTVISON CANNOT
8E SAFELY PERFORMED.

SCREEN FAILURES

8: N/A ( STANDBY REDUNDANT )

OMRSD OFFLINE

OPERATE GACKUP DSRECT DRIVE SWITCH TO + OR -.
ENERCISE JOINT SELECE SWITCH IN ALL POSTIONS.
VERIFY ENABLE COMMAND VOLTAGES AT DEC PANEL OUTPUT.

OMRSD ONLINE INSTALLATIOH

OPERATE BACKUP DIRECT DRIVE SWITCH TO + OR -.
EXERCISE JOINT SELECT SWITCH IN ALL POSTIONS.
VERIFY ENABLE COMMAND VOLTAGES AT LONGEROM INTERFACE

OMRSD ONL IRE TURNAROUND

IN BACK UP MODE, DRIVE EACH JOINT.
VERIFY 10KHZ AUDIO PRESENT ON SELECTED JOINT AND ON NO OTHER.
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