CRITICAL ITENS LIBT PROJECT: SRMS SYSTEN: sacx-g
_———— - ASS'Y B ASS'Y P/N: SHEET : 1
A [ FATUONE WOUE | FATCURE EFFECY
REF. REV. prauing afr. AND oN 1 RATIONALE FOR ACCEPTANCE [
DESIGNAT tOW CAUSE END LTEM CRITICALITY
4560 0 PULSE WIDTH MODE : THE QUTPUT TO DESIGN FEATURES
MODULATOR INCORRECY TNE MOTOR WHLL | --.-e.-olLlll
- SCHENATIC OUTPUT FROM NOT BE AS
2559039 PAM. DEMANDED AND COMPARATORS AND OPERATIONAL AMPLIFIERS ARE STANDARD LIMEAR
arr-4 MAY RESULT 1N INTEGRATED CIRCUITS WITH MATURE MAMUFACTURING TECHNOLOGY
CAUSE(S): MOTOR ORIVING APPLICATEON CONSTAAINTS ARE IN ACCORDANCE W1TH
€1) PARTS IN OPPOS!FE SPAR-MS - PA.003.
FAILURE .

:.‘|
Wl
il

OIRECTION TO .
COMMNAND . ALL RESISTORS AMD CAPACITORS USED IN THE DESIGN ARE SELECIED
FROM ESTABLISHED RELIABILITY (ER) TYPES. LIFE EXPECTANCY IS
INCREASED BY ENSURING THAT ALL ALLOWABLE SVRESS LEVELS ARE
DERATED 1N ACCORDANCE W!TH SPAR-RMS-PA.DO3. ALL CERAMIC AND
ELECTROLYTIC CAPACITORS ARE ROUTINELY SUBJECTED 1O

RAD IOGRAPHIC INSPECTION.

THE DESIGN UTILIZES PROVEN CIRCUIT TECHNIQUES AND IS
IWPLEMENTED USING CMOS LOGIC DEVICES.

CMOS DEVICES OPERATE AT LOM POVER AND HENCE DO NOT EXPERIENCE
SIGMIFICANT OPERATING STRESSES. VHE TECHNOLOGY IS MATURE, AND
DEVICE RELIABILITY HISTORY 1S WELL DOCUMENTED. ALL STRESSES
ARE ADDTTVIONALLY REDUCED @Y DERATING THE APPROPRIATE
PARAMETERS IN ACCORDANCE WITH SPAR-RMS-PA_003. SPECIAL
HANOLING PRECAUTIONS ARE USED AT ALL STAGES OF MANUFACTURE TO
PRECLUDE DAMAGE/STRESS DUE 10 ELECTROSTATIC DISCHARGE.

DIRECTION.
UNANNUNCIATED .
CREW ACTION
REQUIRED.

REDUNDANT PATHS
REMAINING

Mea e mrsmsaanna

NN
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CRITICAL ITEMS LIST PROJECT: SRMS SYSTEM: %gg-up
ASS*Y N : - ASS'Y P/i: SHEET: 2
|"TET [ FRTTURE WODE | FATIONE EFFECT ] "
REF. REV. oxauing afr. AND o 171 RATIONALE FOR ACCEPTANCE
DESIGNATION CAUSE END 1TEM CRITICALITY
4560 0 PULSE WIDTH NODE : THE QUTPUT TO ACCEPTANCE TESTS
MODULATOR INCONRECT THE NOTOR WILL | - ULlUT0
- SCHERAT IC OUTPUT FROM NOT BE AS THE BDA IS ACCEPTANCE TESTED FOR THE FOLLOMING ENVIROMMENTS AS -
2550039 PAM. DEMANDED AMD AN SRU,
ary-t MAY RESILT IN
CAUSE(S): MOTOR DAIVING O VIBRATION: LEVEL AND DURATION - REFERENCE TASLE &
{1) PARTS IN OPPOSITE
FATLURE . DIRECTION TO O THERMAL:  +70 DEGREES C 1O - 25 DEGREES C (1 1/2 CYCLES)
Conrso. THE BDA IS INTEGRATED INTO THE SHOULDER JOINT AND EXPOSED 10
MORST CASE ;:E .m;ur ACCEPTANCE FuVIRGHMENTS (VIBRATION AMD TRERMAL
UNENPECTED ) -
MOTJON. \RONG THE SHOULDER JOINT IS THEREAFTER TESTED AS PART OF THE RMS
JOINT - SYSTEM TESTS (TP518 RNS STRONGUACK AMO TPSS2 FLAT FLOOR TESIS)
OIRECTION. WHICH VERIFIES THE ADSENCE OF THE FAFLURE MODE,
UMANMUNC IATED .
CREV ACTION QUALIFICATION TESTS |
REQUIRED. | 0 o TLLCDE
THE BOA NAS BEEN QUALIFICATION TESTED TO THE FOLLOWING
REDUNDANT PATHS ENVIROWMENTS AS AN SRU. THE BDA IS FURTHER TESTED O THE
RENAINING SHOULDER JOINT QUALIFICATION TESVING.
K/A O VISRATION: LEVEL AND DURATION - REFERENCE TABLE 4
0 SHOCK: 20G/1INS - 3 AXES (& DIRECT10NS)
O THERMAL:  +81 DEGREES C VO -36 DEGREES € (6 CYCLES)
1 X 10**6 JORR.
WMIDITY:  TEST IN SHOULDER JOINT MUMIDITY TEST
ENC: MIL-STD-461 AS MODIFIED OY SL-E-0002 (TESTS
. CEO1, CEO3, €501, CS02, CS06, REO),
; REOZ (N/B). ASO1)
FLIGHT CHECKOUT
PDRS OPS CHECKLIST (ALL VEWICLES) JSC 14987
|
PREPARED BY: MFWG SUPERCEDING DATE: 11 SEP 84 APPROVED BY: DATE:.




CRITICAL ITEMB LISBT

PROJECT: SRMS

SYSTEM: BACK-UP

— 3

- —-—— ASS'Y NEL : ASS*Y PriN: SHEET:
T TR [ FATUONE WODE } N
REF. REV. prauluG eir. AND oM 11 RATIONALE FOR ACCEPTANCE
DESIGNAY 10N CAUSE END I TEN CRETICALITY
4560 0 PULSE WIDTH NODE : THE OUTPUT 10 QA/ INSPECT 1ONS
MODULATOR INCORRECT THE WOTOR wiLL | .- oo.00.000s
- SCHEMATIC OUTPUT FROM NOT BE AS
2559039 PAM. DEMANDED AND UNITS ARE MANUFACTURED UNDER DOCUMENTED QUALITY CONTROLS.
ofY-1 MAY RESULY IN THESE CONTROLS ARE EXERCISED THROUGHOUT DESIGN
CAUSE(S): MOTOR DRIVING PROCUREMENT, PLANNING, RECEVING, PROCESSING, FABRICATION,
<1) PARTS IN OPPOSITE ASSEMBLY, TESTING AND SHIPPING OF THE iM1TS. MANDATORY
FAILURE, INSPECTION POINTS ARE EMPLOYED AT VARIOUS STAGES OF

DIRECTION TO
COMMAND

WORST CASE
UNEXPECTED
MOTION. WRONG
JOINT
DIRECTION.

REQUIRED.

REDUNDANT PATHS
REMAINLNG

FABRICATION ASSEMBLY AND TEST. GOVERNMEMT SOURCE
INSPECTION IS JNVOKED AT VARIOUS CONTROL LEVELS.

EEE PARTS INSPECTION 1S PERFORMED AS REQUIRED BY
SPAR-RMS-PA.0O3. EACH EEE PART IS QUALIFIED AT THE PART LEVEL
TO THE REQUIREMENTS OF THE APPLICABLE SPECIFICATION. ALL EEE
PARTS ARE 100X SCREENED AND BURNED IN, AS A MINIMUN AS
REQUIRED BY SPAR-RNS-PA.003, BY THE SUPPLIER. ADDIVIONALLY,
EEE PARTS ARE 100X RE-SCREENED 1N ACCORDANCE WITH
REQUIREMENTS, Y AN INDEPENDENT SPAR APPROVED TESTING
FACILITY. gn IS PERFORMED AS REQUIRED BY PA.0OS ON A RANDOMLY
SELECTED 5X OF PARTS, NANIMUM S5 PIECES, MINIWM 3 PIECES FOR
EACH LOT NUMBER/DATE CODE OF PARTS RECElVED.

WIRE 1S PROCURED TO SPECIFICATION MIL-W-22759 OR MIi-W-81381
AND INSPECTED AND TESTED 10 MASA JSCMBOBD STANDARD NUMBER 95A.

RECEIVING INSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
IDENTIFIED 1M THE PROCUREMENT DOCUMENTS, THAT NO PHYSICAL
DAMAGE WAS OCCURRED TO PARTS DURING SHIPMENT THAT THE
RECEIVING DOCUMENTS PROVIDE ADEQUATE TRACEABILITY INFORMAYION
AND SCREENING DATA CLEARLY 1DEMTIFIES ACCEPTABLE PARTS.

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

PRINTED CIRCUIT BOARD INSPECTION FOR TRACK SEPARATION, DAMAGE
AND ADEQUACY OF PLATED THROUGH HOLES,

COMPOMENT MOUMTING INSPECTION FOR CORRECT SOLDERING, WIRE
LOOPING, STRAPPING, ETC. OPERATORS AND [NSPECTORS ARE IRAINED
AND CERFIFIED TO MASA WHB 5300.4(3A) STANDARD, AS NOOIFIED
BY JSC DB800A.

COMFORMAL COATING INSPECTION FOR ADEQUATE PROCESSING 1S
PERFOAMED USING ULIRAVIOLET LIGHT TECHNIOUES.

POST P.C. BD. INSYALLATION INSPECTION, CLEANLINESS AND
WORKMANSHIP (SPAR/GOVERNMENT REP. MANDATORY INSPECTION POINT)

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

PRE-CLOSURE INSPECTION, WORKMANSHIP AND CLEANL | NESS
(SPAR/GOVERNMENY REP. - MANDATORY INSPECTION POINT)

PRE-ACCEPTANCE TEST INSPECTION, WHICH INCIUDES AN AUDIT OF
LOVER TIER INSPECTION COMPLETION, AS BUILI CONFIGURATION

VERIFICATION FO AS DES{GH ETC., (MANDATORY INSPECIIOM POINTY.

PREPARED BY: MFWG

SUPERCEDING DATE: 11 SEP 86

APPROVED BY;

RMS/BACK-UP 72




— 4

CRITICAL ITENMS LISBT PROJECT: SR SYSTEM: BACK-UP
ASS'Y mﬂﬁlm—mm: - ASS'Y PIN: SHEET:
[ FATCORE WOOE | FATLURE EFFECT :
REF. REV. praving afr. AND o " RATIOMALE FOR ACCEPTANCE
DESIGMATION CAUSE END ITEM CRITICALITY
4560 0 PULSE WIDTH MODE : THE QUTPUT TO .
A NODULATOR INCORRECT THE WOTOR WILL A TEST READINESS REVIEM (TAR) WHICH TNCLUDES VERLFICATION OF
SCHEMAT IC OUTPUT FRON NOT BE AS TEST PERSONMEL , TEST DOCUMENTS, TEST EQUIPMENT CALIBRATLON/
2559039 PN, DENANDED AND VALIDATION STAfUS AND MARDWARE'COMFIGURATION 1S CONVEMED BY
orv-1 MAY RESULT IN QUALITY ASSURANCE I CONJUNCTION WITH ENGINEER|NG
CAUSE(S) : MOTOR DRIVING RELIABILITY, CONFIGURATION CONTROL, SUPPLIER AS APPLICABLE,
(1) PARTS I8 OPPOSITE AND THE WMEWT REPRESENTATIVE, PRIOR TO THE START OF ANY
FAILURE. DIRECTION TO FORMAL TESTING (ACCEPTANCE Of QUALIFICATION).
ACCEPTANCE TESTING (ATP) INCLUDES AMBIEMT PERFORMANCE,
WORST CASE THERMAL AND VIBRATION TESTING, (SPAR/GOVERNMENT REP. -
---------- MANOATORY [NSPECTION POINT).
UNEXPECTED i
NOTION. WRONG INTEGRAYION OF UNIT TO JOINT SRU - INSPECTIONS INCLUDE
JOINT’ GROUNDING CHECKS, CONNECTORS FOR BENT OR PUSHBACK
DIRECTION. CONTACTS, VISUAL, CLEANLINESS, INTERCORNECT WIRING AND
UNANMUNCTATED . POVER UP TEST TO THE APPROPRIATE JOINT IMSPECTION TEST
CREW ACTION PROCEDURE (1TP) ETC. S
REQUIRED.,
JOINT LEVEL PRE-ACCEPTANCE TEST INSPECTION, INCLUDES AN
REDUMDANT PATHS AUDIT OF LOMER TIER IMSPECTION COMPLETION 'AS SUILT
REMAINING COMF IGURATION VERIFICATION TO AS DESEGN EfC.
N/A JOIMT LEVEL ACCEPTANCE [4%11ING (ATP) INCLUDES AMBINET,

PREPARED BY: MFWG

SUPERCEDING DATE: 11 SEP 86

VIBRATION AND THERMAL-VAC IESTING.
(SPAR/GOVERNMENT REP. - MANDATORY INSPECTION POINT).

SRNS SYSTEMS INTEGRATION, YHE INTEGRATION OF MECHAMICAL ARM
SUBASSEMBL IES AND THE FLIGHT CABIN EQUIPNENT YO FORM THE SRMS.
INSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
INCLUDES GROUNOING CHECKS, THAU WIRENG CHECKS, WIRING ROUTENG,
INTERFACE CONNECTORS FOR BENT OR PUSH BACK CONMTACTS EIC.

SRNS SYSTEMS JESTING - STRONGBACK AND FLAT FLOOR AMBIENT
PERFORMANCE TEST. (SPAR/GOVERNMENF REP. - MAMDATORY !NSPECTION
POLNT) -

APPROVED BY:
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CRITICAL ITEMB LIBT
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REF. REV.

oravlng nér.
DESIGHATION

PROJEC
ASS*Y

[ FATUUNE WODE ]

— FATCORE EFFECT

oN
END ITEN

LK Eiﬂs BT

SYSTEM: BACK-UP
ASS'Y P/N:

SHEET

3

11 RATIONALE FOR ACCEPTANCE
CRITICALITY

4560 0

PULSE WiDTH
MODULATOR
SCHEMATIC
2559039
-1

MODE :
INCORRECT
OUTPUT FROM
"]

CAUSE(S):
(1) PARIS
FATLURE .

THE QUIPUT TO
THE MOTOR WILL
NOT BE AS
DEMANDED AND
NAY RESULY IN
MOTOR DRIVING
18 OPPOSI TE
OINECTION 1O
COMMAND

WORST CASE

..........

UMEXPECTED
NOTION. WRONG
JOINY
DIRECTION.

REQUIRED.

REDUNDANT PATHS
RENA INING

FALLURE HISTORY

THERE NAVE BEEN NO FAILURES ASSOCIATED WITH THIS FAILURE
MODE Ol THE SRMS PROGRAN.
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EEITICRL ITEMB LIST

PROJECT: SRMS

SYSTEM: BACK-up

SCREEN FATLURES

LILY
OMRSD OFFLINE '

DRIVE WRIST ROLL IN BACKUP.
VERIFY THAT THE JOINT ORIVES AT CORRECT RATE.

OMRSD ONLINE TNSTALLATION

ORIVE WRIST ROLL IN BACKUP,
VERTFY THAT JOINT DRIVES Al CORRECT RATE.
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ASS'Y 1 : -U ASS*Y P/N: SHEET: &
T PR [~ FATCORE WOUE | FATCURE EFFECT ] WOWR 7 FONC.
REF. REV. NM"IHG lé’. AND oN 11 RATIONALE FOR ACCEPTANCE
DESIGMATION CAUSE END ITEN CRITICALLTY
4560 0 PULSE MIDTH MODE : THE OUTPUT JO OPERATIONAL EFFECTS
MODULATOR INCORRECT THE MOTOR WILL | ----ee-ool o L0l
- SCHEMATIC QUTPUT FROM NOT BE AS
2559039 PAM. DEMANDED AND WHEN ATTEMPTING TO DRIVE A JOINT [N BACKIW , THE JOINT
Qry-1 MAY RESULT 1IN DRIVE DIRECTION 1S OPPOSITE FROM WHAT 18 CMHDED.
CAUSE(S): MOTOR DRIVING
(1) PARTS IN OPPOSI TE CREW ACTION
FAILURE . DIRECTION TO | - --e.o....
COMMAND . REMOVE THE DRIVE COMMAND.
WORST CASE CREW TRAINING
UREXPECTED THE CREW WILL BE TRAINED TO ALWAYS OBSERVE WHETHER THE ARM
MOTION. URONG IS RESPONDING PROPERLY TO COMMANDS. IF IT ISH'T, THE COMMAND
JOINT- SHOULD BE REMOVED.
DIRECTION.
UNANNUNCIATED.
CREW ACTION .
REGUIRED . MISSION CONSTRAINY
REDUMDANT PATHS THE OPERATOR MUST BE ADLE TO DETECT THAT THE ARM IS RESPOMD ING
REMAINING PROPERLY TO COMMANDS VIA WINCOW AND/OR CCTV VIEMS DURING ALL
"""""""" ARN OPERATIONS.
N/A




