CRITICAL 1ITEMB LIST PROJECT: SRMS
FRER [ FRITONE WOOE | FATLURE EFFECT
REF, REV. oraulng aér. AND on
OESIGHAT ION CAUSE END ITEN
4070 0 HOTOR MODE : DEGRADED OR NO
. | wooute OEGRADED NOTION OF JOINT
SEARINGS TOROUE (SLUGGISH OR
0Iv-4 OUTPUT FROM FROZEN). ARM
S114001212- 4 NOTOR DRIVE. MAY JAKE AN
D2094-) UKEXPECTED
D2095-3 ($): TRAJECTORY. SPA
D1924-1 (1) NIGH MAY COMPENSATE
SEARING WITH HIGHER
FRECTION. CURRENT TO
2) NOTOR. MAY LOSE
LUSRICATION ALL MODES.
BAEAKDOWN O
FAILURE OF WORST CASE
SEAL (D1924) § --ecni-e-
{3) L0SS of UMEXPECTED
SEARING HOTION. FROZEN
PRELOAD, JOINT.
UNANNUNC 1A FED .
CREW ACTION
REQUIRED.,
REDUNDANT PATHS
REMAINING
R/A

SYSTEN: necmmﬁu ARM_SUBSYSTEM
[ 4 ASS'Y P/N: -SHEET:

t
CRITICALITY

RATIORALE FOR ACCEPTANCE

THE BEARINGS ARE PROCURED BY SPAR AND MEET, OR ENCEED VHE
REQUIREMENTS OF SPECIFICATION SPAR-SG.393.

THE QEARING AMALYSIS USES ULTIMATE LOADS TO DETERMINE THE
MARGINS OF SAFETY OF THE LUBRICANT. THE FACTOR BETWEEN WORKING
LOADS AWO ULTIMATE 1S 1.4. THE LUBRICANT FAILURE STRESSES ARE
LOVER THAN THE BRINELLING SYRESS. LIFE FOR ALL BEARINGS IS
GREATER THAM 400 MESSIONS BASED UPON THE ABOVE CRITERIA.

THE ALLOUABLE CONTACT STRESS FOR THE LUBRICANT 1S ABOUT 1/5TH
THE ALLOMADLE CONIACT STRESS FOR THE BEARING, THEREFORE THE
LUGRICANT PAOPERTIES DICTATE THE OESIGH , THE BEARINGS AS A
RESULT ARE LIGNYLY LOADED AWD SURFACE FATIGUE IN IHE BEARING
MATERIAL IS NOT A VIABLE FAILURE MOGE.

SEARINGS ARE LOCATED 1N NON-DEBRIS PRODUCING AREA OF
ASSENELY.

THE SOLID FELN LUBRICANT SYSTEM USED IS LUSECO 90S.

THIS COMPRISES A SPIA:"ND CURE (400 DEGREES F)

APPLICATION OF MOLYDE DISULPHIDE, IN AN IN ORGANIC

BINCER APPLIED PER PPS:28:11 AND 28:13. BURNISHING AND RUN N
PER SPAR PPS 28:14. TRE LUBRICAVED BEARING IS 10ROUE

TRACED TO ENSURE ACCEPTABILITY PER SPAR PPS.20:14.

THE GREASE LUBRICANT USED IS BRAYCOTE 601 (FORMERLY 3L-38RP)
WHICH HAS A PERFLUORINATED POLYEJHER OIL BASE WHICH 1S VERY
STABLE UNDER VACUUM ENVIRONMENT.

THE GREASE 1S APPLIED IN PRECISE QUANTITY TO EACH BEARING.

THE LIFE OF THE BEARING LUBRICATION HAS BEEN ANALYZED USING
ULTIMATE LOADS TO EVALUATE HERTZIAN STAESSES. ULTIMATE LOAD =
1.4 X WORKING LOAD. THE LUBRICAMT OM ALL BEARINGS IS GOOD FOR
OVER 400 MISSIONS USING YHE ULTIMATE LOADS.

THE NOTOR BEARING PRELOAD IS PROVIDED BY A SILOCOM RUBBER ‘O
RING HELD N COMPRESSION. SILICONE RUBBER IS VERY STABLE 10
500 DEGREES F AND VACUUN ENVIRONMEMT; 1S RESISTANY 10
ONIDATION AND OF0ME; CAN MITHSTAND RIGH HUMIDITY AND SALT FOG
WITHOUT DEGRADANION,

PREPARED BY: WIWG

SUPERCEDING DATE: 11 SEP A&

APPROVED RY:
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CRITICAL ITENS LIBT PROJECT: SAMS SYSTEM: MEC ARN
- o - - - ASS*Y WMTME ASS'Y pN: SHEET: 2
—TATIORE WO T FATCINE EFFECY | WURW 7 FINC.
REF. REV. oraulng aés. AND on 11 RATIONALE FOR ACCEPTANCE
DESIGNATION CAUSE END [TEM CRETICALITY
4070 ] MOTOR MODE 1 DEGRADED OR %0 ACCEPTAMCE TESTS
MODULE DEGAADED MOTION OF JOINT | ----c-eceniniaan
SEARINGS TORQUE (SLUGGISH OR THE JOIMTS MOTOR MODULE'ASSEMBLY CONSIST OF THE BRAXE
orY-4 OUTPUT FROM FROZEN). ASM ASSEMBLY, MOTOR ASSEMBLY, TACHOMETER , COMM. SCANNER AND SCU
$114001212-1 #MOTOR DRIVE. MAY TAKE AN ALL OF WHICK ARE EXPOSED 1O AN ACCEPTANCE TEST 8Y THE VEMOOR
0209¢-3 UNENPECTED PRIOR 10 ACCEPTANCE @Y SPAR. THE MOTOR MODULE ASSEMBLY IS
D2095-3 CAUSE(S): TRAJECTORY. SPA SUBJECTED TO THE FOLLOWING ACCEPTANCE ENVIRDNMENT :
DI924-1 (1) NIGH MAY COMPENSATE :
BEMING WITH HIGHER O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 8
FRICTEON. CURRENT TO
(2) MOTOR. MAY LOSE O THERMAL VACUUM: +BS DEGREES € TO -25 DEGREES C (1.5
LUSRICATION AL MODES. CYCLES) | X 10°*S Toan
BREAKDOWM OR :
FATLURE OF _WORST CASE THE MOTOR NODULE 1S INSTALLED IN THE JOINTS ASSEMBLY AND AGAIN
SEAL (D1924) IS ENPOSED 10 ANOIMER ACCEPTANCE TEST, WHICH INCLUDES
€3) L0SS of UNENPECTED VIBRATION AND THERMAL VACUUM OF THE SAME APPRONIMATE LEVEL AND
BEARING MOTION. FROZEN DURATION.
PRELOAD, JOINT.
UNANNUNC LATED OQUALIFICATION TESTS '
CREM ACTION | seeerereeneiiaean..
. REQUIRED. A TYPICAL MOTOR MODULE ASSEMELY WAS TOTALLY QUALLFIED BY SPAR
FOR THE LISTED GELOW ENVIRONMENTS, FURTHEN, THE BRAKE
REDUNDANT PATHS ASSEMBLY, NOTOR ASSEMDLY, TACHOMETER AND COMM. SCANNER. ARE
REMA(NING SUBJECTED TO SOME DEGAEE OF OUALIFICATION TESTING BY THE
--------------- VENDOR, THE MOTOR MODULE VESTS:
N/A

O VISRATION: LEVEL AND DURATION - REFERENCE TADLE B

0 THERMAL VACUUM: +96 DEGREE C TO -34 DEGREE C (B CYCLES
1 X 10**6 TORR ¢ )

SHOCK: 206711 WS - 3 AXES (4 DIRECTIONS)
HUMIDITY: TESTED IN SHOULDER JOINT WUMIDITY TEST
ENC:

MIL-STD-441 AS MODIFIED BY SL-£-0002 (TESTS CSO1,
Cs02, CS0&, CEOV, REG2{N/B), NSOS, MSO4)

FLIGHT CHECKOUT

...............

PDRS OPS CHECKLIST (ALL VEHICLES) JSC 14987

PREPARED BY: WIVG

SUPERCEDING DAVE: 11 SEP 84

APPROVED BY: _

JATE;
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CRITICAL ITEMB LIST Pno.lzcll;‘s%!éilm SYSTEM: MECHANJCAL ARM SUBSYSIEM
- - - - ASS'Y N i T 14 ASS*HY WFM— SHEET :
[~ FRER [ FATUCRE WOOE | FATUURE EFFECT .
REF. REV. oxauing afs. AND o i RAVIONALE FOR ACCEPTANCE
DESIGKATION CAUSE END ITEM CRITICALITY
4070 0 moTOR MODE : DEGRADED OR HO QA/ENSPECTIONS
. MODULE DEGRADED MOTION OF JOINT | -coeeeianil
BEARINGS TOROUE (SLUGGISH O
ary-4 QUTPUT FROM FAOZEN). ARM BEARINGS ARE PROCURED IN ACCORDANCE WITH THE REOUIREMENTS OF
51140012121 MOTOR DRIVE. MAY TAKE AN SPAN SPECIFICATION SG.305. TO IHE APPLICABLE SPAR BEARING
D209 -3 UNENPECTED DRAVING. SPAR/GOVERNMENT $OURCE IMSPECTION 1S ENVOKED ON ALL
D2095-3 CAUSE(S): TRAJECTORY, SPA BEARING PROCUREMENTS FOR THE SANS,
DI92¢§-t (1) HiGH MAY COMPEMSATE
BEARING WITH HIGHER RECEIVING INSPECTION VERIFIES THAT THE WARDUARE RECEIVED IS AS
FRICTION. CURRENT 10 IDENTIFIED IW THE PROCURENENT DOCUMENTS, THAT NO DAMAGE HAS
2) MOTOR. MAY LOSE OCCURRED DIMING SHIPHENT, AND THAT APPROPRIATE DATA HAS BEEN
LUBAICATION ALL MODES. RECEIVED UNICH PROVIDES ADEQUATE TRACEABILITY INFORMATION AND
BREAKDOUN OR IDENTIFIES ACCEPFABLE PARTS.
FAILURE OF MORST CASE
SEAL (D1924) seveeiinas PARIS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
(3) L0sS of UMEXPECTED APPROPRIATE T0 THE MAMUFACTURING STAGE COMPLETED. THESE
REARING MOTION. FROZEM INSPECTIONS INCLUDE,
PRELOAD. JOINT.
UNANNUNCIATED BEARINGS RECEIVE DIMENSIONAL INSPECTION AT THE SUPPLIER
CREV ACTION AND VERIFICATION Y SPAR RECEIVING INSPECTION.
REQUTRED. PRE-ASSEMBLY INSPECTION VERIFIES CIACULARITY OF BALL
TRACKS AHD INNER/OUTER RACE DEAMETERS, AFTER ASSEMBLY
REDUNDANT PATNHS PRIOA 10 LUBRICATION, RADIAL CLEARANCE MEASUREMENTS ARE
REMAINING TAKEN. FOLLOUING LUBRICATION, RUM- IN/BURNISKING AND
Sresmeteaaiians CLEANING OF DRY LUBE SEARINGS SPECIALIZED BEARING
N/A INSPECTION EQUIPNENT AT SPAR S USED TO VERIFY OQUALITY AND

PRFDADEN Aw.

e

MnrAerEaILe RAEC .

"4 ren na

STICTION LEVELS THROUGH SYRIP CHART RECORDING OF TOROUE
TRACES. BEARINGS ARE THEM XEVURNED TO THE SUPPLIER FOR
FINAL RADIAL CLEARANCE MEASUREMENTS, GOVERNMENYT SOURCE
INSPECTION 1S ENVOKED ON ALL BEARING PROCUREMENTS.

PRE-ACCEPVANCE TEST INSPECTION, WHICH INCLUDES AN AUDLY OF
LOVER TIER INSPECTION COMPLET! AS BUILY CONFIGURATION
VERIFICAVION 10 AS DESIGH ETC., ‘MlIJMM'I INSPECTION POINT).

A TEST READINESS REVEEW (TRR) WHICH INCLUDES VERIFECATION OF
VEST PERSONMEL. VEST DOCUMENTS, TEST EQUIPNENT CALPBRATION/
VALIOATION sTAlus awp HARDWARE COMFIGURATION 1S CONVENED BY
QUALITY ASSURANCE IN CONJUNCETON WITH ENGINEER [NG
RELIABELIVY, CONFIGURATION CONTROL, SUPPLIER AS A PLICABLE,
AND THE GOVENMENY REPRESEMIATIVE  PRIOR 10 THE START OF ANY
FORMAL TESTING {ACCEPIANCE OR OJillflClllm).

ACCEPTANCE TESTING (ATP) INCLUDES, AMBIENT, VIBRAT[ON
AND THERMAL -WAC TESTING, (SPAR/GOVERNMENT fep. - MANDATORY
INSPECTION POINT)

INTEGRATION OF UNIT TO JOINT SRU - INSPECTIONS INCLUDE
GROUNDIMG CHECKS, CONNECIORS FOR BENT DR PUSHBACK
CONTACTS, VISUAL, CLEANLINESS, INTERCOMMECT WHRING AND
POVER UP TEST 1O THE APPROPRIATE JOINT INSPECTION YES!
PROCEDURE (I1P) EIC.

JOINT LEVEL PRE-ACCEPIANCE FEST INSPECT |ON, INCLUDES AN
AUDIT OF LOMER TIER INSPECYION COMPLEVION  AS LIHIR]
CONFIGURATION VERIFICATION 10 AS DESJGN Elc.

JOINT LEVEL ACCEPTANCE TESTING (ATP) INCLUDES AMBINET,
VIBRANION_AND THERMAL-VAC TESTING,




CRITICAL ITEMB LISBT

PROJECT: SRMS

SYSTEM: HARJCAL ARM SUBSYSTEM
ASS'Y P/N: SHEET:

—4

—¥FATIOWE WOOE | FATLOME EFFECY
AEV. oravlng atr, AND o n
OESIGHATION CAUSE END ITEN CRITICALITY RATIONMLE FOR ACCEPTANCE
0 HOtOon MODE ; DEGRADED DR NO (SPAR/GOVERNAE .
) .Emfm, n:s:g!o 'ﬂ'&.o’ " o / NI REP. - MANDATORY INSPECTION POINT).
RODUL ToR 5 SH Or SAMS SYSTEMS IMTEGRATION, THE
o1Y-4 OUTPUT FROM FAOZEN). ARM SUBASSEMBLIES AHD THE FLIGHT cﬂlﬁ%&“%g: %c'r'g:nc?ﬁtn::ns.
51140012121 NOTOR DRIVE. MAY TAKE AN INSPECRIONS ARE PEAFOAMED AT EACH PHASE OF IMTEGRATION WHICH
g CAUSECS): NENPECIED on INCLWDES CROUMDING CHECKS THRU WIRING CHECKS, VIRING ROUTING,
020933 S}i.','.'.ﬁ“ :ﬂﬁ"ﬁ:ﬁm OR BENT OR PUSH BACK COMTACTS EIC.
SRMS SYSTEMS TESTING - SYNOMGBACK AND FLAT FLOOR AMBIENT
FRICTION CURRENT 10 PERFORMANCE TEST. GOVE .
ey N T LosE o (SPAR/GOVERNMENT REP. - MANDATORY INSPECTION
LUSRTCATION ALL MOOES.
SREAXDOWN OR
FASLURE OF MORST CASE
SEAL (D1924)
(3) LOSS OF UNENPECTED
SEARING MOTION. FROZEM
PRELOAD. JOINT,
UNANNUNC JATED.
CREM ACTION
REQUIRED.
RECUNDANT PATHS
REMALNING
N/A

PREPARID BY: NIWG

SUPERCEDING DATE: 11 SEP B4

APPROVED BY: _

DATE;
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CRITICAL ITEMS LIST PROJECT: SRNS SYSTEM. MECHANICAL ARN SUBSYSTEM
------------------ ASS'Y NONERC : 4 ass'y P/ STIAOETZNE ——  — sweet: 5
THEA NANE | Q1Y 4 FAILURE MODE FAILURE EFFECT HOMR / FUNT
REF . REV. DRARING REF . AND N I RATIONALE FOR ACCEPTANCE
OESIGNATION CAUSE END i TEN CRITICALITY
1070 i - HOTOR NODE ; DEGAADED OR KO )
4 HODULE DEGRADED HOTION OF JOINT FAILURE MiSTORY
BEARINGS TORQUE (SLUcGisw o | ..
QTY-6 OUTPUT FRON FROZEN). ARN
51140012121 MOTOR DRIVE. NAY TAKE AN THE FOLLOWING FAILURE AMALYSIS REPORT{S) ARE RELEVANT:
02094 -3 UNEXPECTED
D2095-3 CAUSE(S): TRAJMCTORY, SPA
DIg24-1 {1) HIGH BAY COMPENSATE
SEARING RITH HICHER FAR 2020
FRICTION. CURRENT TO S/H 201-7 DEC A
{2) HOTOR. HAY LOSE
LUBRICATION ALL MODES. DLSCRIPTION
BReAQOWN OR | | o .
FAILURE OfF MORST CASE FALLED STICTION CAUSED BY INSUFFICIENT RUN-IN AND HIGH
SEAL {01924y | ---------- BEARING PRE -LOAD ]
{3) LOSS OF UNEXPECTED .
BEARING MOTION. FROZEN CORRECTIVE ACTiON
PRELOAD. JOINT. | el 1--
UNANNUNC IATED . RAN-IN UNIT  ADJUSTED PRE-LOAD.
CREW ACTION
REQUIRED. FAR 2025:
S/H 204-1 NOV TR
REDUNDANT PATHS
REMALMING DESCRIPTION
NS YAN JOD, BACK DRIVE BREAKOUT TORQUE EXCESSIVE DUE TO IMHMERLMT

STICTION OF n/m.
CORRECTIVE ACTION

HOB. N/% REFER TO FAR 2047

AR 2028:
S/M_202-1 DEC 18

DESCRIPYION

FAILED TO BREAK-OUT_ DUE TO INCORRECT RUN- % NOM-FLIGHT
ORAKE, INHERIMT HICH STICTEUN OF #/M.

CORRICTIVE ACTION

CHANGED BRAKE RUN-IN UNIT_ WOD. M/M [0 FAR 2047,

FAR 2017:
S/N 202-1 OEC I8

DESCRIPTION

UNIT STALLED AT -250C_ HIGH STICTION DUE TO INCORRECT RUN- N
ON BEARING, BRAKE BEARING. INHERENT HIGH STICTION,

CORRECTIVL ACTION

REFER TO FAR 2047

FAR 2038:
S/N 202-5 JAM 79

PREPARED BY: AFUE SUPERCEDING DATE: 06 OCT @7 AFPROVED 0Y: PMO /asmAe.



CRITICAL ITEMS LIST PROJECT: SRAS SYSTEM: MECHANICAL ARM SUBSYSTEM
——————————————————— ASS*Y NONERELXYURE: ROTON WODULE ‘_ ASS*Y P/ Eillﬂtlzll —SHEET: _ &
A NA t_ qQry & FTAILURE AODE TATLURE CrFCCT HOMR 7 FUNC.
REF. REV DRAWING RET. AND OM 11 RATIONALE FOR ACCEPTANCE
DESICNATION CAUSE END ITEM CRITICALITY
4070 1 NOTOR NODL ; OEGAADED OR WO DESCRIPTION .
NODULE DECRADED HOTION OF JOINT | —---eeeel
BEARIRGS TORQUE {SLUGG!SH OR HICH STICTIOR DUE TO ORY LUBE OEBRIS IN SR S45 BEARINC
qrY-6 QUTFUT FROK FROZEN). ARM
SINMODI212-1 | MOVOR ORIVE. { mAY TAKE AM CORRECTIVE ACTION
02094-) unexeecTeo | Co--o o TI0TT
02095-1 CAUSE(S): TRAJECTORY. SPA RETUARED TO SPERRY . CLEANED BEARING, RE-TESTED.
DI924-1 {1} HIGH NAY COMPENSATE .
BEARING HETH HIGHER
FRICTION. CURRENT TO
{2) NOTOR. MAY LOSE TAR 2042
LUBRICATION ALL MODES. S/M 202-7 FEB 19
GREAKDOMN OR
FAILYRE OF HORST CASE DLSCRIPTION
SEAL (DI924) | ----- et LT P P
{3) LOSS OF UNEYPECTLD HIGH STICTHON DUE TO INSUFFICIENT CLEARANCE BETMELN DULT COVER
BLARING NOTION. FROZIER AND DRIVE SHAFY
PRELOAD. JOHMNT,
UNANNUNCIATED. CORRECTIVE ACTION
CREN ACTION | e f
REQUIRED. INCREASED CLEARANCES. C€CH S1140- 5465
REDUNDANT PATHS FAR 2047: !
REMALNING 5/ 202-1 FEB 19
N/A CESCRIPTION

—

UNIT FAILED TO BREAK -OUT. DUE TO INTERFERENCE AT LOW TENP AT
CSA END GAP.

CORRECTIVE ACTION

INCREASED CLEMRANCE ECN 51140-1466_ 1718,

TAR 2047:
S/N 20%-7 FEB 19

DESCRIPTION

UNIT SEVIED ()I0F) DUE TO :DIAPHRAM SPRING NOT STIFF ENOUGH
AXIAL PRE-LOAD TOO HICH BEARING CAGCE DRAGGIMC ON INNER RACE
BALL POCKETS TOO SWALL _ INADEQUATE GEBURRING OF BALL POCKETS.

CORRECTIVE ACTHON

RELAXED STICYION REQUIREMENYS, ECA M194-R1_ SUBSTHTURE -0-
RING FOR DIAPHRAM SPRING. REDUCED PRE LOAD MOD BEARING ECN
SIN40-1S54, 1SFD, 1571, 1572, ISE6

FAR 2066:
S/N 213 MYy 19

OIMDING CAUSED BY BEARING FAILURE RESULTING FRON [NCORRECT
PRE-LOAD AND NADEQUATE AUN-IN.

CORRECTIVE ACTION

REPLACED BAG. RE-[SSUED PPS 2B:14 ON RUN-IN

PREPARED BY: NFMG

SUPERCEDING DATE: 06 OCY 87

APPROVED BY:

DATE:
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CRITICAL ITEMS LIST

PROJECT: SRHS

SYSTEM: MECHAMICAL ARM SUBSYSTEM
ReSThetiz —

——————————————————— ASS'Y KON P ASS'Y p/N: SHEET: _7
[ TREA NARE QY. & TAILURL MODE FAILORL CFFECT HOWA 7 FUNC.
REF . REV. DRAMING REF, AND ON 171 RATIONALE FOR ACCCPTANCE
DESIGHATION CAUSE END 1TENM CRITICALTY
4070 | noToR noDE : DEGRADED OR MO FAR 2067:
MODULE DEGRADED NOTION OF JOINT S/H 2001 mAY 79
BEARINGS TORGUE {SLUGCISH OR
oTY-§ OUTPUT FROM FROZEN). ARMN DESCRIPTION
S1140D1212-4 NOTOR DAIVE. NAY TAKE AN | ool
02094-3 UMEXPECTED FAILED TO GREAK -OUT OUE TO EMPACTED DI212 AND D1I211 BEARINGS
D2095-13 CAUSE(S): TRAJECTORY. SPA AND TEFLON S[AL BREAKDOMN OF SR
DI924-t (1) HIGH NAY CONPENSATE
BEARING WITH HIGHER CORRECTIVE ACTION
FRICTION, CURRENT TO | el L
(2) NOIOR. MAY LOSE RENOVED TEFLON SEAL FRON ALL BRAKE BEARINL. REPLACED Di212
LUBRICATION ALL MODES. DI213, BEARING
BREAKDOMN OR
FAILURE OF WORST CASE FAR 2071: _
SEAL (D§924) | ---------- SN 2021 JUN 19 '
(1) LOsS of UNCNPECTED
BEARING NOTION. FROZEW DESCRIPTION
PRELOAD . JOANT, L

UNANNUNC IATED .
CREW ACTION
REQUIRED.

REDUNDANT PATHS
RENAINING

'
HICH STICTION DUE TD BRAKE SR 545 TEFLOM SEAL DETERIORATION
CORRECTIVE ACTION

RICFLR TO FAR 20R6

FAR 2077:
$/M 202-5 JUN T9

STICTION TOO HIGH CAUSED BY TEFLOM FLAKES [N BRAKE. {RLFER
10 FAR 2086).

CORRECTIVE ACTION

ACHOVE TLFLON SEAL FROM SR 545 BEARING. RETROFIT ALL BRAKES
FAR 2079:

$/M 203 N 79

DESCRIPFION

HICH STICTION DRY LUBL DEBRIS [N BEARING. REFER TO FAR 2071
CORRECTIVE ACTION

REFER TO FAR 2086.

FAR 2086:
S/N 20F-7 APR 79

DLSCAIPTION

BRAKE HAD HIGH STICTION (REF. FAR 2058) CAUSED BY TEFLON
FLAKES IN BRAKE SR S4S BEARING

CORRECTIVE ACTIOM

RENOVED TEFLON SEAL FROM BEARING RENORK ALL WOTORS,
FAR 2091:

PREPARED BY: MFWE

SUPERCEDING DATE: 06 OCT 97

APPROVID AY: A



LRLTIUCAL 1ITEMS LIST

PROJECT: SAMS

SYSTEM: MECHAMICAL ARM SUBSYSTEM
——————————————————— ASS°Y NonENCTATURE : ROTOA_RODULE ASS'Y P/HSTIOOETZNE ———  swerr:. g
THEA WARE Q1Y & TATLUAE mODE FAILURE ETFECT | HDWA / TUNC.
AEF . REY. ORAWING REF. AND N 11 RATIONALE FOR ACCEPTANCE
DESICNATION CAUSE END ITEN CRITICALITY
4070 t NOTOR RODE ; DECRADED OR NO $/W 202-5 g 19
NODULE DEGRADED ROTION OF JOINS
BEARINGS TORQUE (SLYGGESH OR DESCAIPTION
ary-6 OUTPUT FRON FROZENY. afW | oo
S114000212-1 HOTOR DRIVE. MAY TAKE AW HICH STICTrON OF SRAKE S/N 202-3 {REF: FAR 207)
02094-1 UNEXPECTED
02095-1 CAUSE(S): TRAJECTORY. SPA COARECTIVE ACTION
DI924-1 (1) HGH MAY COMPENSATE | --oeeeeemeeoo L
BEAR NG WITH HIGHER REFER 1O FAR 2086.
FRICTHON. CURREMNT TO
2) MOTOR. WAY LOSE 1AK fuys:
LUBRICAT 10N ALL HODES. S/N 202-1 MOV 19
BAEAKDONN OR
FAILURE Of MORST CASE DESCRIPTION
SEAL (D1%24) | ------ Sose N B e
(1) LOSS OF UNEXPECTED HIGH STICTHON DUE TO: EXCESS BAY LUBE IN D121]
BEARING HOTION. FROZEN BLARING, INCORRECT CSA TIMING, HIGH STICTION IN BRAKE.
PRELOAD. JOINT.

UNAMHUNC LATED .
CREH ACTION
REQUIRED .

REDUNDANT PATHS
RENAINING

CORRECTIVE ACTION '

REPLACED 01211 BEARING . RIPLACED BRAKE CORRECTED TM 1591 CSA
TININNG lNSlH?CI}UHS.

FAR 2096:
S/H 204 WOV 19

OESCRIPTION

HIGH STICYION CAUSED BY EXCESS DRY LUBE DEBR)S.
CORRECTIVE ACTiON

REPLACED BEARING, BRANL QUARANTINED. REUSED

FAR 2097:
S/N 201 NOV 1%

DESCRIPTION

HIGH STICTION {FAR 2095} BUL TO SWARF ON SHAFT/INNER RACE
DRAGCING

CORRECTEVE ACTION

INPROVED HORKMANSHIP DIRECTIONS.

FAR 2104:
S/N 207-5 UMM @0

DESCAIPTION

MIGH STICTION CAUSED BY EXCESS ORY LUBE DEBRIS AND OVALITY OF
SR 545 BEARING (RETER TC FAR 2097.)

CORRECTAVE ACTION

REPLACE BEARING RITEST.

FAR 2109:

PREPARED ®Y: MING

SUPERCEDING DATE: 056 OCT @7

APPROVED BY: DATE ;
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CRITICAL ITEMS LIST

PROJECT: SRNS

SYSTEM: MECHANICAL ARM SUBSYSTER
P/N: SIT40ETZTA

——————————————————— ASS*'Y NOM 4 ASSY SHCET ! ﬁ
THEA NANL HY, & FAILURE WODE FATLURL EFTECT HOMA /7 FUNC.
REF. REV. DRAMING REF. AND ON /1 RATIONALE FOR ACCEPTANCE
DESICNATION CAUSE END 1TEN CRITHCALITY
4070 ! NOTOR RODE : CEGRADED OR WO S/N 202-7 4um g0
NODULE OEGAADED NOTION OF JOINT
BEARINGS TORQUE {SLUCC!ISH oR OESCRIPTION
Qry-6 OUTPUT FRON FROZEM). AR [ o .
51146012120 MOTOR DRIVE. MAY TANE AN HMICH STICTION DUE TO DRY LuBE DEBRIS ON BRAKE S/N 204,
02094-) UNEXPECTED AEFER TO FAR 2096.
D2095-3 CAUSE(S): YRAJECTORY. $PA
01924-1 {1) HICH RAY COMPENSATE CORRECTIVE ACTION
BEARING MITH WIGHER | . D
FRICTION, CURRENT TO BEARING, CLEANEC UMIT RETESTED
{2) HOTUR, MAY LOSE
LUBRICATION ALL MODES. FAR 2H15:
BREAKDOMN DR S/N 01-9 JUN an
FAILURE of HORST CASE
SEAL (DI1924) | ------ S DESCRIPTION
{)) LOSS oOF UNEXPECTED LR T . t
BEARLING HOTION. FROZEN FAILED TO BREAK-OUT AT 0.0 OI.IN. {OK AT 9.0 OZ.IN.} SUSPECT
PRELOAD . JOINT,
UMANNUNC 1ATED . CORRECTIVEC ACT{ON
CREW ACTIoN | 1 T T
REQUIRED . HONE
REDUMOANT PATHS FAR 2107
RIMAINING 5/N )07 wov 91
N/A DESCRIPTION

—

PREPARED BY: MFMG

SUPERCEDING DATE: 06 OCT 81

APPROVED Y.

SHAFT LOCKED . METAL DEBRIS N BEARING, POOR WORKMANSHIP .
CORRECTIVE ACTION

BCARING REPL IMPROVED INSPLCTION. (FNEA NG. 1990 4070)

FAR 211):
S/N 104-9

DESCRIPTION

FAILED YO BREAK OUT EXCESS BALLS 1N D2094-1 BRG. DRY LUBE N
01910-1 BRG.

CORRECTIVE ACTION

REPLACED WITH NEW WET LUBED BEARINGS.

FEB @2

FAR 2321:

S/ 102-1 Jun @2 .

DESCRIPTION

STICTION TOO HIGH ., FAULTY DIZE2 (DRY LUBL) BEARING.
CORRECTIVE ACTION

ACPLACED BEARING AND BRAKE.
FAR 2157:
F2157

RMS/MECH - 247



CHRITICAL ITEMS LIST

PROJLCCT: SANS

SYSTEM: MECHANICAL ARM SUSSYSTER
——————————————————— ASS*Y NONENTT ATORE: HOTON RODULT ASSY P/N: SOIROLIZIZ —— —  SHEET. _4q
TRER NANL, QfY_1 FATLURE mODE TATLURE EFTECT HOMWR 7 FUNC.
REF . REV. DAAMING REF. AND on /1 RATIOMALE FOR ACCEPTANCE
DESLCNATION cAusE €ND 1 TEN CRITICALITY
4010 t NOTON NODE : DECRADED OR NO FAR 2164:
NOOULE DEGRADED NOTION OF JOINT /N 10)-1 AU @)
- | Bearings TORQUE {SLUGCISH OR
- OUTPUT fRON FROZEN). ARAM DESCRIPTION
S1140D1202-) NOTOA DRIVE. WAV TAKE AN ) e
D2094-) UNEXPLCTED BRAKE SLIP TORGQUE 70D HIGK. REFER TO FAR 2157.
02095-3 CAUSE{S): TAAJECTORY, SPA
B1924-1 (1) HIGH MAY CONPENSATE CORRECTIVE ACTION
BEARING WITH HIGHER | --eeeeee L
FRICTION, CURRENT 10 REFER TO fAR 2217,
(2) MOTOR, MAT LOSE
LUBRICATION ALL MODES. FAR 2104:
BALAKDONN OR S/N 201 AUG 85
FAILURE OF WORST CASE
SEAL (D134} | ------ .- -- DESCRIPTION
(3) LOSS OF UNEXPECTED ) e
BEAR | NG HOTYON. FROZEN PITCH RATE ERRORS, FOUND BRAXKL GEARING CONTAMINATED WITH BRAKE
PRELOAD. JOINT, DUST.
UNANNUNC | ATED . |
CREM ACTION CORRECTIVE ACTION
REQUIRED., | e
REMOVID ALL, DAY LUBL BRAKES FROM SYSTLM (D130 BRCS)
REOUNDANT PATHS
REMAINENG FAR 2189:
---------------- S/N 202-5 MOV 95
/A
DESCRIPTIOK

—

RUNMING FRICTION T00 HIGH. ODLBRIS AT TACH ENTERFACE

CORRECTIVE ACTION

REPLACED TACH

FAR 2198
S/N 208/M)

DESCRIPTION

RUNNING FRICTION HIGH,

MAY 87

CORRECTIVE ACTION

REPLACED BRAKES (2).

FAR 5004

S/N 202 MR 19

OESCRIFTION

FAILED BEARING PRILOAD, AIR CAP MEAS. DUE TO DAMACE RESULTING
. FROM TEST

CORRECTIVE ACTION

ECH TCO IMPROVE SPRING. REMORK ALL UNITS

FREPARED BY: RFNG

SUPERCEDING DATE: 0§ OCT 87

APPROVED

DATL:
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CRITICAL ITEMB LISBT

PROJECT: SRMS

I.

SYSTEM: HE%HICM ARM SUBSYSTEM
STRUENAL —

- e = o o - = o an ASS*Y NOWEN 3 | 4 ASS'Y P/N: SHEET: _'L'
FREN FATCORE WOOE~ | FATCURE EFFECY | .
REF. REV. oRAulNG néF. AND Ood 1 RATIONALE FOR ACCEPTAMCE
DESIGNATION CAUSE END ITEN CRITICALITY
4070 0 MoTOR MODE : DEGRADED DR NO OPERATIONAL EFFECTS
MODULE DEGRADED MOTION DF JOMNT | = --ecreeeenmeeniann.
BEARINGS TORQUE (SLUGGISH OR
Qrr-8 OUTPUT FROM FROIEN). ARM ONE JOINT STOPS. ARM DOES NOT RESPOND PADPERLY 1O COMMANDS.
53114001212- 1 MOTOR DRIVE. MAY TAKE AN FOR HAND CONTROLLER COMMANDS CREM INHERENTLY COMPENSATE FOR
D2094-3 UMEXPECTED - ANY UNDESIRED TRAJECTORIES.
02095-3 CAUSE(S): TRAJECTORY. SPA
D1924-1 (1) HIGH MAY COMPENSATE
BEARING WITH RIGHER
FRICTION. CURRENT T0 CREW ACTION
{2) MOTOR. MAY LOSE | = --c--cc----
LUBRICATION ALL MODES. APPLY BRAKES. USE SINGLE MOOE ON OTHER JOINTS TO POSITION ARM
BREAKDOMN OR FDR JETTESON.
FAILURE OF WORST CASE
SEAL (D1924) mrescemnne
(3) LOSS OF UNENPECTED '
BEARING MOTION. FROZEN CREM TRAIRING
PRELOAD. JOINT. rersseenenens
UNANNUNCIATED. '
CREW ACTION JHE CREW WILL BE TRAINED TO ALWAYS OBSERVE WHETHER THE ARM IS
REQUIRED. RESPONDING PROPERLY 10 COMMANDS. 1F 1T [SN'T, APPLY BRAKES.
REDUNDANT PATHS
REMATNING HISSION CONSTRAINT
/A

OPERATE UNDER VERNLER RATES WITHIN 10 FT OF STRUCTURE. AUTC
TRAJECIORIES MUST BE DESIGHED [O COME NO CLOSER THAN 5 FT FROM
STRUCTURE. THE OPERATOR MUST DE ABLE [0 DETECT THAT THE ARM IS
RESPONDING PROPERLY 10 COMMANDS VIA WINDOW ANDSOR CCTV VIEWS
DURING ALL ARM OPERATIONS. ARM SHOULD NOF BE MANEUVERED 10
POSETION WHERE JETTISON CANMOT BE SAFETY PERFORMED.

SCREEN FAILURES

N/
OMRSD OFFLINE

IN DIRECY DRIVE WITH ELBOMN DEMATED
VERIFY RATES FOR ALL JOINTS

OMRSD OHLINE INSTALLATION

PREPARED BY: MFWG

SUPERCEDING DATE: 11 SEP B4

APPROVED BY:

PMQ/MR/H — 240G



