CRITICAL ITEMS LIST PROJECT: SRMS SYSTEM: ag;!_g;
- - ASS'Y NOMENCLATONE: BACK-OF ASS'Y P/N: SHEET
REF. REV. oraulng nér. AND oN 2/ RATIONALE FOR ACCEPTAMCE
DESIGNAT10M CAUSE END ITEN CRITICALITY
4570 1 PULSE WIDTH MODE : TNE MOTOR WILL DESIGN FEATURES
. MODULATOR N0 OUTPUT NOT DRIVE (FREE | = ... ... .07
SCHEMATIC FRON PAN. JOINTY WHILE
2550039 ATIENPTING TO COMPARATORS AND OPERATIONAL ANPLIFIERS ARE STANDARD LINEAR
ary-1 CAUSE(S): DRIVE. INTEGRATED CIRCUITS WITH MATURE RANUFACTURING TECHNOLOGY ,
(1) PARTS APPLICATION CONSTRAINTS ARE IN ACCORDANCE WITH
FAILURE. WORST CASE SPAR-RMS-PA. 003 . _
BACKUP ALL RESISTORS AND CAPACITORS USED IN THE DESIGN ARE SELECTED
ENOPERATIVE, FROM ESTASLISHED RELIABILITY (ER) TYPES. LUFE EXPECIAMCY Is
INCREASED 8Y ENSURING THAT ALL ALLOWABLE STRESS LEVELS ARE
REDUNDANT PATHS OERATED 14 ACCORDAWCE MITH SPAR-RNS-PA.003. ALL CERAMIC AND
REMATNING ELECTROLYTIC CAPACITORS ARE ROUTINELY SUBJECTED To
cemeneenaaaas RADIOGRAPHIC INSPECTION.
SINGLE AND
DIRECT THE DESIGN UTILIZES PROVEM CIRCUIT TECHWIGUES AWD IS

|

PREPARED 8Y: MFuG

SUPERCEDING DATE: 28 GCT 86 APPROVED 8Y:

IMPLEMENTED USING CMOS LOGIC DEVICES.

CMOS DEVICES OPERATE AT LOW POWER AND HEMCE DO NOT EXPERIENCE
SIGNIFICANT OPERATING STRESSES. THE TECHNOLOGY IS MATURE, AND
DEVICE RELIABILITY HISTORY IS WELL DOCUMENTED. ALL STResfes
ARE ADDITIONALLY REDUCED BY DERATING THE APPROPRIATE
PARAMETERS IN ACCORDANCE WITH SPAR-RMS-PA_003. SPECIAL

. HAMDLING PRECAUTIONS ARE USED AT ALL STAGES OF MANUFACTURE 1O

PRECLUDE DAMAGE /STRESS DUE 1O ELECTROSTATIC DISCHARGE.
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CRITICAL ITEMS LIST PROJECT: SRM SYSTEM: -
ASS'Y méifelﬂll!_m ASS'Y P/N: SHEET: 2
T X [ FRTLURE WOOE | FATTORE EFFECT .
REF. REV. oraving néF. AND on 2 RATIONALE FOR ACCEPTANCE
DESIGMAT 10N CAUSE END ITEN CRITECALITY
4570 1 PULSE VIDTH MODE : THE MOTOR WELL ACCEPTANCE VESTS
. NODULATOR NO OUTPUT WOT DRIVE (FREE [ ----eec-vuvaun--

SCHEMAT IC FROM PLM. JOINT) WMILE THE BDA 1S ACCEPTANCE TESTED FOR THE FOLLOWING ENVIROMMENTS AS'

2559039 ATTENPTING TO AN SRU.

ary-1 CAUSE(S): DRIVE.

(1) PARTS O VIBRATION: LEVEL AND OURATION - REFERENCE TABLE 4
FAILURE. WORST CASE
---------- O THERMAL:  +70 DEGAEES C JO - 25 DEGREES C (! 1/2 CYCLES)
BACKLP
INOPERATIVE. THE BOA 1S INTEGRATED INTO THE SHOULDER SOINT AND EXPOSED T0
THE JOINT ACCEPTANCE ENVIRONMENTS (VISRATION AND THERMAL

REDUNDANT PATHS VACUUM) .
AEMAINING :
--------------- THE SHOUXDER JOINT IS THEREAFTER TESTED AS PART OF THE RMS
SINGLE AND SYSTEN TESTS (TP518 RMS STRONGBACK AMD TP552 FLAT FLOOR TESTS)
DIRECE WHICH VERIFLES THE ABSENCE OF TME FAILURE MODE.

QUALIFICATION TESTS '

THE BDA HAS BEEN OQUALIFICATION TESTED TO THE FOLLOWING
ENVIROMMENTS AS AN SRU. THE BDA IS FURTKER TESTED ON THE
SHOULDER JOINT QUALIFICATION TESTING.

O VIBRATION: L{EVEL AND DURATION - REFERENCE TABLE 4
0 SHOCK: 20G/11NS - 3 AXES (6 DIRECTIONS)

0O  THERMAL: +81 DEGREES C TO -36 DEGREES € (6 CYCLES)
1 X 10**6 TORR.

MMIDITY:  TEST I[N SHOULDER JOINT HUMIDITY TEST

EMNC: MIL-STD-461 AS MODIFIED BY SL-E-0002 (TESIS
CED1, CEO3, CSO1, CS02, CS06, REO1,
REO2 (N/8), RSD1)

FLIGHT CHECKOUT

PORS OPS CHECKLIST (ALL VEWICLES) JSC 156987

PREPARED BY: MFUWG
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CRITICAL ITEMB8 LIST PROJECT: SRMS SYSTEM: BACK-
- NOMERCLATORE: BALE- 1P

- ASS*Y : BALK-UP ASS'Y P/ SHEET : 3
T X [~ FATUGRE WODE | FATUORE EFFECY [ HOWN 7 FONT.
REF. REV. oravlug aér. AND oN 2/1m RATIONALE FOR ACCEPTAMCE
DESIGMATION CAUSE END ITEN CRITICALITY
4570 1 PULSE WIDTH MNODE ; THE MOTOR WILL QA/INSPECT IONS
- HODULATOR N0 OUTPUY #OT DRIVE (FREE | = --------onnenn
SCHEMATIC FROM PiM. JOINT) WHILE
2550039 ATIENPTING TO UNITS ARE MANUFACTURED UMDER DOCUMENTED QUAL ITY CONTROLS.
ory-1 CAUSE(S): DRIVE. THESE CONTROLS ARE EXERCISED THROUGMOUT DESIGH
(1) PARTS PROCURENENT, PLANNING, RECEIVING, PROCESSING, FABRICATION,
FAILURE. WORST CASE ASSEMBLY, TESTING AND SHIPPING OF THE UNITS. MAMDATORY .
---------- INSPECTION POINTS ARE EMPLOYED AY VARIOUS STAGES OF
BACKUP FAGRICATION ASSEMBLY AND TEST. GOVERNMENT SOURCE
INOPERATIVE. INSPECTION IS INVOKED AT VARIOUS CONTROL LEVELS.
REDUMDAMT PATHS EEE PARTS IMSPECTION IS PERFORMED AS REQUIRED 8Y
REMATHING SPAR-RMS-PA.00). EACH EEE PART IS QUALIFIED AT THE PART LEVEL
creeqennacenaas TO THE REQUIREMENTS OF THE APPLICABLE SPECIFICATION. ALL EEE
SINGLE AND PARTS ARE 100X SCREEMED AND BURNED ¥, AS A MINIMIN, AS
DIRECT REQUIRED BY SPAR-RNS-PA.003, BY TNE SUPPLIER. ADDIToMALLY,

€EE PARTS ARE 100X RE-SCREENED [N ACCORDANCE WITH
uswluenuls 8Y AN INDEPEMDENT SPAR APPROVED TESTING
FACILITY. OPA IS PERFORMED AS REQUIRED BY PA.003 ON A RANDONLY
SELECTED 5X OF PARTS, MANIMUM 5 PIECES, MINIMUM 3 PIECES FOR
EACH LOT WUMBER/DATE CODE OF PARTS RECEIVED.

WIRE 15 PROCURED TO SPECIFICATION MIL-W-22759 ORt WIL-W-B13381
AND ENSPECTED AND TESTED TO NASA JSCMBOSO STAMDARD WUMBER 95A.

RECEIVING IMSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
IDENTIFIED 1N THE PROCUREMENT DOCUMENTS, THAT NO PHYSECAL
DAMAGE HAS OCCURRED TO PARTS DURING SHIPMENT, THAT THE
RECEIVING DOCUMENTS PROVIOE ADEQUATE TRACEABFLITY INFORMATION
AMD SCREENING DATA CLEARLY IDENTIFIES ACCEPTASLE PARIS.

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

PRINTED CIRCUIT BOARD INSPECTION FOR TRACK SEPARATIOM, DAMAGE
ANO ADEQUACY OF PLATED THROUGH MOLES,

COMPOMENT MOUNT NG INSPECTION FOR CORRECT SOLDERING, WIRE
LOOPING, STRAPPING, ETC. OPERATORS AND INSPECIORS ARE TRAINED
AN CERTIFIED TO NASA MHB 5300.4(3A) STANOARD, AS MODIFIED
8Y JSC 08300A.

COMFORMAL COATING INSPECTION FOR ADEQUATE PROCESSING IS
PERFORMED USING ULTRAVIOLET LIGHF TECHMIQUES.

POST P.C. BD. INSTALLATION INSPECYION, CLEANLINESS AMND
WORKMANSHIP ({SPAR/GOVERNMENT REP. MANDATORY INSPECTION POINT)

P.C. BD. INSTALLATION INSPECTION, CHECK FOR CORRECT BOARD
INSTALLATION, ALIGNMENT OF BOARDS  PROPER COMNECTOR CONTACT
MATING, WIRE ROUTING, STRAPPING Of WIRES ETC.,

PRE -CLOSURE INSPECTION, UORKMAMSHEP AND CLEANLINESS
(SPAR/GOVERNMENT REP. - MANDATORY INSPECTION POINT)

PRE-ACCEPVANCE TEST INSPECTION, WHICH INCLUDES AN AUDIT OF

LOWER TIER INSPECTION COMPLETION, AS BULLT COMF IGURATIOW
VERIFICATION TO AS DESIGW EYC., (MANDATORY INSPECTION POINI).

PREPARED B8Y: MFWG SUPERCEDING DATE: 28 OCI B84 APPROVED 8Y;
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CRITICAL ITEMB LIBT PROJECT: SAMS SYSTEM: Iag-g
- - ASS'Y H ASS'Y P/N: SHEET;
[ FRER [~ FATCORE WODE | FATUORE EFFECT
REF. REV. oraving afr. AD ou 2110 RATIOMALE FOR ACCEPTANCE
DESIGNATION CAUSE END | TEM CRITICALITY
4570 1 PULSE WIDTH MODE : THE MOTOR WILL .
NODULATOR NO QUTPUT NOT DRIVE (FAEE A TEST READINESS REVIEW (TAR) WHICH INCLUDES VERIFICATIOW OF
- SCHEMATIC FROM PAM. JOINT) WMILE JEST PERSOMNEL, VEST DOCUMENTS, TEST EQUIPMENT CALISRATION/ -
2550039 ATIENPTING TO VALIDATION STATUS AND HARDAARE'CONFIGURATION IS CONVENED BY
ary-1 CAUSE(S): DRIVE. QUALITY ASSURANCE IN CONJUNMCTION UITH ENGINEERING
(1) PARIS RELIABILITY, CONFIGURATION CONTROL, SUPPLIER AS APPLICASLE,
FAILUME. WORST CASE AND THE NMEWT REPRESENTATIVE, SRIOR TO THE START OF ANY
ks FORMAL TESTING (ACCEPTANCE OR QUALIFICATION).
TMOPERAT IVE. ACCEPTANCE TESTING (ATP) INCLUDES AMBIENT PERFORMANCE,
THERMAL AND VIBRATION TESTING, (SPAR/GOVERNMENT REP. -
:Em::z PATHS MAMDATORY (NSPECTION POINT). .
--------------- INTEGRATION OF UNIT TO JOINT SRU - INSPECTIONS IMCLUDE '
SINGLE AND GROUMDING CHECKS, CONMECTORS FOR BENT OR PUSHRACK
DIRECT CONTACTS, VISUAL, CLEANLINESS, INTERCOMNECT WIRING AND

POUER UP TEST TO THE APPROPRIATE JOINT ENSPECTION JEST
PROCEDURE (1TP) ETC. t

JOINT LEVEL PRE-ACCEPTANCE TEST INSPECTION, INCLUDES AN
MIDIT OF LOMER TIER INSPECTION CONPLETION, AS BUILT
CONFIGURATION VERIFICATION TO AS DESIGN EfC.

JOIMT LEVEL ACCEPTANCE TESTING {ATP) IMCLUDES AMBEIMET,
VISRATION AMD THERMAL-VAC TESTING.
(SPAR/GOVERMNMENT REP. - MAMDATORY INSPECTION POINT).

SRMS SYSTEMS INTEGRATION, THE INTEGRATION OF MECHANICAL ARN
SUBASSEMBLIES AMD THE FLIGNT casii EQUIPMENT TO FORM THE SRMS.
INSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
INCLUDES GROUMDING CHECKS, THRU WIRING CHECKS, WIRING ROUTING,
INTERFACE CONNECTORS FOR BENT OR PUSH SACK CONTACTS EIC.

SRNS SYSTENS TESTING - STRONGBACK AND FLAT FLOOR AMBIENT
PERFORMANCE TEST. (SPAR/GOVERNMENT REP. - MANDATORY INSPECTIOW
POINT)

PREPARED BY: MIWG

SUPERCEDING DATE: 28 OCT 86
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CRITICAL ITEMB LIST PROJECT: SRMS SYSTEN: BACK-UP
- - - - ASSY B ASS'Y P/N: SHEET; 5
FREX [~ FATUORE WIOE | ¥ATEORE EFFECY .
REF . REV. oravinG afr. AND o 21w RATIOMALE FOR ACCEPTAMCE
DESIGNATION CAUSE END ITEM CRITICALITY
4570 1 PULSE MIDTN MODE : THE MOTOR WELL FAILURE HISTORY
MODULATOR NO QUTPUT NOT DRIVE (FREE | = --.----........
- SCHEMATIC FROM PUM. JOINT) WHILE
2559039 ATTENPTING TO THERE HAVE BEEN NO FAILURES ASSOCIATED MITH THIS FAILURE
ary-1 CAUSE(S): DRIVE. MODE ON THE SRNS PROGRAM.
(1) PARTS
FAILURE. WORST CASE
BACKUP
INOPERATIVE.
REDUNDANT PATHS
REMAINING
SINGLE AND
DIRECT ,
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CRITICAL ITEMS LIST

PROJECT: SRAMS

SYSTEM: BACK-UP

ASS*Y L T BALK- ASs*Y p/l: SHEET: _ &
L} [ FATTORE WODE— | FATIORE EFFECT
REF. REV. ORAGING REF. AND o 2/1R RATIONALE FOR ACCEPTANCE
i DESIGNAT ION CAUSE END ITEN CRIVICALITY
4570 t PULSE WIDTH MODE ; THE MOTOR WILL OPERATIONAL" EFFECTS i
MODULATOR NO OUTPUT NOT DRIVE (FREE | ... ... 0000007
- SCHEMAT IC FRON PUM. JOINT) MHILE . '
2559039 ATIEMPTING TO LOSS OF NEXT REDUNDANT PATH RESULTS IN BEING ONE FAILURE AUAY
ary-1 CAUSE(S): DRIVE. FROM [NABILITY TO CRADLE ARM,
{1) PARTS JOINT WILL NOT DRIVE 1N BACKUP ONCE PRIMARY MODES HAVE FALLED,
FAILURE. WORST CASE THE BACKUP STANDBY SYSTEM WILL NOT PROVIDE THE CAPABILITY o
---------- CRADLE THE ARM. ARM CAN BE JETF[SONED.
BACKUP
INOPERAT IVE. CREW ACTION
REDUMDANT PATHS PERFORM AN EVA 1O STOM THE ARM OR JETTISON.
REMAINENG
SINGLE AND CREW TRAINING
oreEcY | LOOLLTUTNT
NONE
MISSION CONSTRAINT
. 1
ARM SHOULD MOT BE MANEUVERED TO POSITION WHERE JETTISON CANNOT
BE SAFELY PERFORMED.
SCREEN FAILURES
B: N/A { STANDBY REDUNOANT )
OMRSD OFFLINE
: OPERATE WRIST ROLL IN BACKUP.
i VERLFY THAT JOINT DRIVES.
OMRSD ONLINE INSTALLATION
NONE
OMRSD OMLINE TURNAROUND
OPERATE MRIST ROLL IN BACKUP.
VERTFY THAT JOINT DRIVES.
4
il
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