CRITICAL ITEMS LIST

PROJECT: SAMS

ASS*v WOWENCLATURE: TRANSLATTOWAU WARD COMTROLIER
T WOUR 7 FURC.

SYSTEW: DEC COMTROLS SUBSYSTEM
ASS'Y w%‘:‘fﬂﬂiﬂl

SHEET;

[ FUMER [~ FEITONE EFFECY ] - T T
REF, REv, onaulnG xls, AND o 1”1 RATEONALE FOR ACCEPTANCE
DESIGNANION CAUSE END [TEN CRITICALITY
1630 0 TRANS- MODE : TUC COMMANDS OESIGN FEATURES
LATIONAL L0SS OF /OR., ERRATIC. AN | -o-llll
HAND ERRATIC  ° MAY MOVE IN
COMTROLLER OUTPUT PRON ANEKPECTED THE MOVING-PARES COUNT IS LOW. ALL MOVING PARTS ARE SUPPORTED
ary-t ONE DR ALL TAAJECTORY, &Y PRECISION BEARINGS WRICH ARE DRY LUBRICATED. BEARING
SPAR P/H THREE ANES. STRESSES AWD ROTATLOMAL SPEEDS ARE L0W.
STISSENS WORST CASE
CAUSE($): Siseecsean THE SPUR GEAR SEGMENTS ARE PAECISION GROUND AND DRY
1) UKEKPECTED LUARICATED.
WECHANTCAL MOTION. & JOINT
FAILURE OF RUNAUAY ., STRESS AMALYSIS FOM GIMBAL TRUNMIONS, BEARINGS, LINKAGES. AND
GIMBAL . UNANMUNC ATED . CEARS WAS COMFIMMED ADEQUAIE SAFETY MARGINS UNDER WORST CASE
CREM ACTiON INPUT LOADENG - 300 POUNDS ENTO/OUE OF HANDGRIP, 150 POUND
REQUIRED. SIDE LOAD APPLIED TO NAND GRIP 1N ANY LAIERAL DlRECTION.
REFEA TO VABLE 34.5 FOR MARCINS OF SAFETY.
REDUNOANT PATHS
REMADNING SURENGINS OF THE MECHNICAL LINKAGE SYSTEMS WAVE BEEN
----- CEMONSTRATED BY OESIGH PROOF-TESTS. THE SEAINLESS STEEL IMDEX
N/A AIHG ATFORDS ADDITIONAL PROTECTION AGAINST DAMAGE DUE 1O
EXTERNALLY APPLIED LOADS.
THE 3ASIC TRANSDUCER OESIGH IS IDENTICAL {W FORM, MATERIALS
-AMD PROCESSES, VO THE ORBITER WNC TRAMSOUCEA. THE WINDINGS ARE
IMPREGNAIED AND POTTED M THE FORM OF STATOR WINDINGS, HEWCE
THERE ARE WO MOVEING COMTACIS ANO HEAY TRANSFER TO THE
TRANSDUCER CASE ENSURES LOM TEMPEMATURE STRESS.
EACH TRAMSDUCER ASSENBLY COMPAISES AN [NPUT SHAFY, CENTERING
SPRING ANO THE BASIC TRANSDUCER, MOUNTED IW THE WOUSING WITH
THAEE BEARINGS. EACH TRANSDUCER ASSEMBLY IS SUBJECTED 10 AN
ACCEPTANCE TEST PRIOR TO ASSEMBLY TO THE WAMD CONTAOLLER
MECHANISNS. SPAING L1FE HAS QEEM DEMONSTRATED TO 1000000
: CYCLES.
¢ THE TUO HALVES OF THE CASE HOUSING WAVE THE MATING EDGES
MACHINED TO FORM AN OVERLAPPING SEAL, THESE EDGES ARE COATED
VITH AN EPOXY SEALANT O ASSEMBLY. INGRESS OF PARIICULATES
THROUGH THE INPUT SHAFT GEARING IS PRECLUDED BY A FLEKIBLE
SEALING 8007,
ALL THREADED FASTENERS ENGAGE IN SELF LOCKING YHREADS.
PREPARED BY: MIWG SUPERCEDING DATE: 1) SEP 85 APPROVED BY: DAIE:
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CRITICAL ITEMB LIST PROJECK: ShM . SYSTEM: DAC CONTAOLS SUBSYSTEM
e Lt LT PO Papipaging ASSY um&ffﬂﬁﬁmgm ASS'Y PyN: SHISSEVY SHEET:

THEK WAHE "UTY, €~ | FATIORE WO TATTURE EFFECT [~ HDUN 7 AT T ' T -
REF, REV. DRALING i AND T [+ ] 1”1 RATIONALE FOR ACCEPIANCE
DESIGWATION CAUSE | END ITEM CRITICALITY
1810 [} TRANS - roni: THE COMMANDS ACCEPTANCE 1ESIS
LATIONAL 055 OF/OR ERRATIC. AR ] ...ill00 .
HAND ERRATSC MAY MOVE IN THE THC 1S SUBJECIED TO THE FOLLOMING ACCEPTANCE EWVIRCNMENTAL
CONTROLLEN QUIPYT FROM UNEXPECTED TESTENG AS AN SRU. '
afr-1 ONE OR ALL TRAJECIORY . ' 1
SPAR P/N THREE AXES. G VIBRATION: LEVEL AND DURATION REFERENCE TABLE 1
S11556118 WORST CASE
CAUSE(S): Tereesanes 0 THERMAL: +100 DEGREES F 10 O DEGREES F (12 KAS PER
(3} UMEXPECTED CYCLE) 2 CYCLES TOIAL.
BECHANICAL HOVICH. & JOINT
FAILURE OF RUNAWAY THE EHC IS TESTED AS PART OF THE ORC SUBSYSTEM WHICH CONSISIS
GIMBAL . EMANRUNC IATED OF DEC PANEL, THC, AND RHC; PER TP3L7.
CREV ACTION THE THC IS FURTHER VESTED AS PART OF THE RMS SYSTEN P1ESTS
AEQUINED . LTPS18 AMS SIROMEBACK TEST AND TPSS2 FLAE FLOOR TESE), WHICH
. VEREFIES VTHE ADSENCE OF THE FAILURE MODE.
REDUNDANT PATHS
REMAIKENG OQUALIFICATIONS YESTS
NiA THE THC HAS BEEN SUBJECTED YO THE FOLLOWING QUALIFICATEOW TESI
. EMVIRORMENTS.
O VISRATION: LEVEL AMD DURATION REFEREMCE TASLE 1
0 SHOCK: 20G/1IMS - 3 AXES (8 DIRECTIONS)

0 THERMAL: * 140 DEGREES F 1O -23 DEGREES F (& CYCLES)
12 HRS PER CYCLE

O MMIDITY: 95X RH MAINTAIN AT 120 OEGHEES F FOR & HRS
AND DECREASE FROM 120 DEGREES F TO
02 DEGREES F IN 16 HAS.) 10 CYCLES TODIAL.

0 ENC: MIL-STD-461 AS WODIFEED BY SL-E-0002 (TESIS
CEON, CEOY, £SO1 (DC/AC), €502, €S04,
RED2 (B/N) RSO2, RSO3, RS04,

FLIGHY CHECKOUT

PORS OPS CHECKLIST (ALL VEMICLES) JSC 156987

PRIPARED BY: MPWG . SUPERCEDING DAIE: 11 SEP B s#r  RMS/D&C - 420 DATI ;




CRITICAL ITEMB LIST

PROJECT:
ASS'Y NOM

RHS
Eﬂﬁnﬂm

STSTEN: DAC CONIROLS SUBSYLIEM
ASS'Y P/N:

111 RATIONALE FOR ACCEPTANCE
CRITICALIYY

[ TFHER WANE “UTY, K [ TATIURE WOOE | FATIURE EFTELT [ WO FONT.
REF . REV. DRAUING REF. AND o
DESIGHAE | ON CAUSE END |TEM
............ S — —
1630 0 TRANS - £: THC COMMANDS
LAT IOWAL LOSS OF 7OR ERRATIC. ARM
HAWD ERRATC HAY NOVE 18
COMTAOLLER CUTPUT FAON UNEXPECTED
ary-1 CNE OF ALL TRAJECTORY.
SPAR P/ THAEE AXES.
S1155¢118 WORST CASE
CMBE(s. | e e
) UNEXPECIED
MECRANICAL HOTION, & JOINT
FAILURE OF AUKAVAY .
GImeAL. UNANNUNC EATED .
CAEM ACT 10K
AEQUIRED.
© MEDUNOANT PATHS
REMAINENG
N/A

UNETS ARE MANUFACTURED UNDER DOCUMENTED QUALITY COMIROLS,
THESE COMTROLS ARE ENERCISED THROUGHOUT DESIGH
PROCUREMENT, PLANMING, RECEIVING, PROCESSING, FABRICATION,
ASSEMOLY  TESTING AND SHIPPING OF THE UKITS. WANDAIORY
INSPECTION POINTS ARE EXPLOYED AT VARIOUS STAGES OF
FABRICATION ASSEMBLY AWD TEST. GOVERNMEMT SOURCE
INSPECTION 15 INVOKED AT VARIOUS COMTROL LEVELS.

THE TRANSOUCER ASSY COMSISTING OF A TRANSDUCER, DRY LUBE |
GEARTMGS AMD SPAINGS ETC. ARE BOUGHT OUY PARTS AS REOUIRED BY
CAE SPEC PSBT705. INSPECIIONS ARE PERFORMED BY THE SUPPLIER
CLUFTON PRECISION 1O VERIFY THAT EACH MANUFACTURENG, ASSEMALY
AWD TEST OPERATION IS SATISAFCIORILY COMPLETED. THE FRANSDUCER
ASSEMBLY IS ACCEPTANCE YESTED 8Y CLIFTON, WMICH INCLUDES
INSULATION RESISTANCE CHECKS, AMBIENT PE‘IMHCE, VIBRATION,
THERIL CYCLING AND POST THEAMAL PERFORMANCE. VHE ASSEMBLIES
ARE SOURCE INSPECIED 8Y CAE QUALITY ASSURANCE PRIOR 10
SHIPMENT TO CAE, QUALIFICATION OF ASSEMBLY IS PERFORMED AT THE
THC ASSEMBLY LEVEL.

RECE{VING INSPECTION VERIFIES THAT THE MARDWARE RECE[VED IS AS
IDENTIFIED iN THE PROCUREMEMT DOCUMENTS, THAT WO DAMAGE HAS
OCCUMRED DURING SHIPMENT, AND THAT APPROPRIATE DATA WAS BEEN
RECEIVED WHICH PRCVIDES ADEQUATE TRACEABILITY INFORMATION AND
IOENTIFIES ACCEPTABLE PARTS.

THE THC ASSY IS INSPECTED THROUGHOUT MAMUFACTURE ANO ASSEMBLY
AS APPROPRIATE 10 THE MAMUFACTURING STACE COMPLETED.

THE MECHAMICAL LWNKAGE, GEAR TRAINS, VRANSDUCER MECHANISM AND
GIMGAL STAUCTUAES ARE OIMENSIONALLY CHECKED USING STANDARD
INSPECTION TECHNIQUES, AMD LUBRICATION APPLICATION VERLFIED
WHERE APPROPRIATE.

DAY LUBE SEARINGS RECEIVE DIMENSEONAL TNSPECYION AT THE
SUPPLIER AND VERIFICATION BY RECELVING INSPECYION PRE-ASSEMBL Y
INSPECTION VERIFIES CIRCULARINY OF BALL TRACKS AND INNER/OUTER
BACE DIMEVERS. AFTER ASSEMELY PRIOR TO LLGRECATION, RADIAL
CLEARANCE NEASUREMENIS ARE TANEM. FOLLOWING LUBRICATION,

RUN- EM/BURNISHING AND CLEAMING OF DRY LUSE SEAREINGS,
SPECIALIZED BEARING INSPECTION EQUIPHEMT AT SPAR IS USED IO
VERIFY QUALITY ARD SIDCTIONM LEVELS THAOUGH STRIP CHART
AECORDING OF VOROUE TRACES. BEARINGS ARE THEM AETURNED 10 THE
SUPPLIER FOR FINAL RADFAL CLEARAMCE MEASUREMENTS. GOVERMHLMI
SOURCE IMSPECIIOH 1S ENVOKED ON ALL BEARING PROCUREMENIS.

PRECLOSURE INSPECTION IS PERFORMED TO CHECK FOR FREEDON OF
MOVING PARYS ADEQUATE RETENTION OF MIRING, GENERAL WORKHANSHIP
AND CLEAMLEMESS.

(SPARFGOVERNMERT REP. - MANDATORY INSPECTION POINTY.
PRE-TEST INSPECIION OF 1KC ASSY. INCLUDES AN AUDIT OF

LOVER THER IMSPECTION COMPIENTION, AS BUILT COMFIGURATIOH
VERIFECATION TO AS DESIGR £11.  (SPAR/GOVEAWMENT REF. -

PREPARED BY: MIWG

SUPERCEDIMG DAIE: ]} SEP 86

APPROVED BY:

MANDAIORY JNSPECTION POINT),

TNISSETYE T sueeT:

3

DALE:
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CRITICAL ITEMB LIST

~ THER
REF, REV. [
Tl |0

B ATORY YRS T RO
[ WOUR /" FURC:

SYSIEH: DAC CONTROLS SUBSYSTEM
ASS'Y pyN: STISSETIE .

1”1 RATIONALE FOR ACCEPTANCE
CAITICALLTY

PROJECT : -
ASS'Y NOM
L1 [~ FATUURE WODE | FATLUNE EFFECT
orauluG aés, AKD on
DESIGNATION CAUSE - END IYEM
TRANS - WOOE : : THC COMMANDS
LATEONAL LOSS OF /0 ERRATIC, ARM
HAND ERRATIC MAY MOVE IN
COMTROLLER QUTPUT FRoM UNEXPECTED
ery-1 ONE OR ALL TAAJECTORY.
SPAR P/W THREE ANES.
5115518 WORST CASE
CAUSE(S): seresosaas
1) UNEXPECTED
MECHARICAL NOTEOM. & JOINT
FAILLRE OF RUBAUAY .
GIMIAL. . UNARNUNCIATED,
CREW ALTION
REQUIRED.
REDUNDANT PATHS
RERATNING
W7A

PRAEPARED BY: MFWG

SUPERCEDING DATE: 11 _SEP Ba AV

A TEST READINESS REVIEW (1RR) WHICH INCLUDES VERJFICATION uf
JEST PERSOMNEL  TESI DOCUHENIS, TEST EQUIPHENT CALIBRAI[OW/
VALTOATION STATUS AND HARDUARE COMFIGUAATION 1S COMVENED BY
CUALIFY ASSURAMCE IN CONJUNCTION WEL1N ENGINEERING
RELIAGILITY, CONFIGURATION CONTROL, SUPPLIER AS APPYI1CABLE,
AND THE GOVEMMEWT REPRESENTAIIVE, PRIOR 1O THE START OF Aw}
FORMAL VESTING (ACCEPPANCE O OUAL)FICATION),

ACCEPEANCE TESTING (ATP) INCLUDES AMBIENT PERFORMANCE,
THERMAL AND VIBRATION TESIING, {SPAR/GOVERMMENT REP.
MANDATORY EMSPECTION POIRI).

INTEGRATION OF DAC PAMEL, RKC, THC AND MCIU, INSPECTIONS ARE
PERFORMED Al EALH SIAGE OF INTEGRANION, UHICH INCLUDES
GROUNDING CHECKS, INTER CONNECT CABLE VERIFICATION, CONNECTOR
INSPECTION FOR QENT OR PUSHBACK CONIACTS €0C,

SUB-SYSTEH PERFORMANCE TESTING (AIP), INCLUDES AN AMBIENT
PENFORMANCE TEST. (MAMDATORY INSPECTion POINT),

SANS SYSTEMS INTEGRATION, THE INTEGRATION OF MECHAHICAL ARM
SUBASSEMOLIES AMD THE FLIGHT CABIN EQUIPMENT TO FORN THE SRMS.
IKSPECTIONS ARE PERFORMED AT EACH PHASE OF IMTEGRATION LUHICH
INCLUDES GROUMDING CHECKS, THRU WIRING CHECKS, WIRING ROUTING,
INTERFACE CONNECTORS FOR GENT OR PUSH BACK COMTACTS EIC,

SRHS SYSTEMS TESTING - STRONGBACK AND FLAT FLOOR AMBIENT
PEIHIHHIIEE TEST. (SPAN/GOVERNMEMI REP. - MANDATORY INSPECTION
POINT)

DAIE:
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.«ITICAL ITEMS LIST PROJECT: %Ww SYSTEN: DAC COMIROLS SUBSYSTEH
——————————————————— ASS'Y HOM : ASS'y P/N: SHOEY: L
[ TREA WANE, QIT. § | TAILUNE MODL | FAILURL EFFECT | HDHA 7 FUNC.
RET. REV. DAAMING REF. AND oN i/ RATIONALL FOR ACCCPTANCE
DESICNATION CAUSE €MD ITEN CRITICALITY
1610 [ TAANS- NODE : THC CONMANDS .
LATIONAL LOSS OF /OR ERRATIC. ARM FAILURE HISTORY
| Hamp  ERRATIC HAY WOVE IN  f  -eomeeeeeeeoes
COMTROLLEN outPut FRom .| UNEXPECTED
Q1Y OME OR ALL  °| TRAJECTORY. THE FOLLOMING FALLURE ANALYSIS REPORT{S) ARE RELEVANT:
SPAR P/W THREE AXES.
511550118 WOAST CASE
cMsE(S):  f ----------
i UNEXPECTED fAR 4007:
NECHANICAL NOTEON. 6 JOINT S/N 202 JAN A0
FAILURE OF RUNANAY
GIMBAL . UNANNUNC IATED. DESCRIPTION
CREM ACTION | - -ememme--
REQUIRED. ATTER VIBRATION FORCE/DISPLACEMENT 0.0.S. NO APPARENT CAUSE
REDUNDANT PATHS CORRCCTIVE ACTION
REMAJMINE | seeeeeeeaeas
--------------- NONE
H/A
FAR 4009:
S/N 202 JAN 8O
DESCRIPTION

——

FORCE DISPLACININY 0.0.5.
CORRECTIVE ACTION

RCFER TG 4007

PREPARED 8Y: NIHE

SUPERCEDING OATE: 06 OCT &7

APPAOVED BY:

DATE :
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SYSTENM: Dic CUHT!OLE SUBSYSTER
ASS'y P/R: SHEET: le

CRITICAL ITEMS LIST PROJECT: SANS
------------ ———=Ia ASS*Y WONENCTATURT . TRARSLAYTORAU HARG TORTROLLTR-

3 WAL GV, T | TATCURC Woot | FATCURE FFFECT—T—oua 7 TUNC.
NEF. AEV DRAWING REF . AND on X RATIONALE TOR ACCEPTANCE
DCSICNAT 10N CAUSE END ¢ FEN CRETICALITY
1630 ] TRANS - "oot ; © | THC CONMAMDS
. LATIONAL LOSS OF /0R ERRATIC. ARM OPERATIONAL CFFECTS
HAND ENARTIC ] oeavwmove g TUITDOUTTTD TTIREDS
COMTROLLER ‘OUTPUT TAON UNEXPLCTED
QT4 ONE OR ALL TRAJECTORY . ARM DOES NOT RESPOND PROPERLY TO COMRANDS OR DRIVES WITHOUT
SPAR P/ THREE AXES. COMMANG. WMEW THL COMMAND IS REMOVED. THL ARW CONTINUES 1O
SHISSENID HORST CASE BRIVE,
causeqsy: | ---o..0
1) UNEXPECTED CREW ACTION
NECHANFCAL motion, 6 goimr | DT
FAILURE oF RUNANAY . APPLY BRAXES.
SINBAL, UNANALUNG JATED .
CALY ACTIOM
REQUIRED. CREM TRAINING
AEDUNDANT PATHS FHE CREM WILL BE JAAINED TO ALWAYS OBSERVI WHETHER THE ARm
AEMAINING IS ACSPONDING PROPEALY 70 COMNANDS. ©F 1T ISN'T APPLY BRAKES.
WA
. AISSION CONSTRAINTS
OPEMATE UNDER VERWILR RATES WITHIN 1 FT OF STRUCTURE . THE
OPERATOR NUST BE ABLL TO DLTECT THAT THL ARM 1S RESPORONG
PROPERLY TO CONMANDS VIA MINDOM ANO/OR CCTY VIEUS DURENG
ALL ARM OPCRATIONS.
. SCRUEN FAILURES
| N/A
OMASD OFFLINE
! EXEACISE THC THROUCH FULL OPERATING MANGE IN EACH AX(S
- VERIEY QUTPUT VOLTAGE CHANGE SWOOTH AND COMTINUONS AT THC
ouTPUT
ONRSD OMLINE INSTALLATION
NONE
ONMSD ONLENE TURNAROUND
EXENCISE THC THROUGH FULL OPERATING RANGE IN EACH AX(S
VERIFY BIT COUNT CHANCES MONOTONICALLY
PAEPARED BT: Prug SUPEACEDING DATE: 06 OCT §7 APPROVED BY: _ .
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