CR ITEMS LIST PROJECT: SAnS - SYSTEM: MECHANICAL ARM SUBSYSTERN
-~ -——————--IC ASS*Y oM : ASS'Y P/ STTABITSR I
F‘Tita FATLUNT EITECT | WDWR 7 FURC
REF. ALV, oraulng nér, AND oN 1”4 RATIONALE FOR ACCEPTANCE
DESECNATION CAUSE (a0 t1ER CRITICALITY
4000 ' rica nODE ; MOVENENT OF THE DESIGN FLAYURES
JOINTY LOWER THAN JOINT WILL BC | oo T
- {MECHANICAL) CONMANDED OEGRADED .
017-3 JOINT RATE (SLUCCISH) THE SOLID FILW LUBRICANY SYSTEM USEe 15 LUBECO 905,
SHOULDER {1) OR REDUCED ARN THIS COMPRISIS A SPHAT AWD CURE (400 OEGRLES F)
P/ TORQUE WAY TAKE AN APPLICATION OF MOLYDENUN OISULPHIDE, IN AW [N ORGANIC
51t40J1219 oUTPUT UNEXPECTED BINDLR APPLIED PER PPS:28:10 AND 28:13. BUANISHING AND AUN IN
ELOOW (1) TRAJECTORY PLR SPAR PPS 20:t4. THE LUBRICATED BEARING IS TORQUE
PN CAUSE(S): TRACED 1O ENSURE ACCEPTABILITY PER SPAR PPS.29. 14
S1EI40ETH | (1) MEAROUT HOASY CASE
URIST (1) OF LUBRECANT memeoooo. THE LIFE OF THE BEARING LUBAICATION HAS BEEN ANALYZED USING
(L] IN BLARING UNEXPECTED ULTIMATE LOADS TO EVALUATE HERTZIAW STRESSES. ULTIMATE LoNy -
511402754 O ON CEARS. H0¥ oM, 1.4 % MORAINC LOAD. THE LUBRICAMI ON ALL BLARINGS 1S GOOD f on
SLUGLISH JOINT. OVIR 400 NISSIONS USING THE ULTINATE LOADS.
(2) pEpRIS UNANNUNCIATED.
RCAESS, CREN ACTION APTER IMC INITIAL BUILD OF ALL JOINT GEARBOXES THEY AR AU In
REQ. {BOTH DIRECTIONS) BY ROTATING THE JOINT FEW COMPLE TE
REVOLUTIONS, THE GEARBOXES ARE THCM COMPLETELY OISASSENBLED
HUOUNDANT PATHS ANO CLEANCO 1O REMOVE ANY DAY LIBRICATION DEGALS CENERATID
NERAINENG FRON GLAR MESHING ACTION. A HICH PRECENTAGE OF LUBRICALION
T PEGRIS IS CAUSED AT INITIAL USE OF DRT LUBED COMPOMENTS.
A '

VENT HOLES WHICH ALLOM THE GEARBOX T0 BREATH DO PROIDE A PATH
FOR EXTERNAL DEBRES BUT THIS PATH IS TORTUOUS AND 7 s
UNLIXELY THAT AMY SIGNIF tCANT PARTICLES HHL PASS INTO THE
CGEAR MESH AREA.

SILICONE COATED FIBRE GLASS SCALS ARE USED TO PREVENT DEERIS
INGRESS INTO THE JOENT MAIN BEARINGS.

PREPARED BY: prug

SUPENCEDING DATE: 0§ OCT §7

APPROVED BY:
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PROJECT: SRS SYSTCM: MECHAN|CAL ARM SUBSYSTIN
—————————————————— ASS'Y MON : ASS'Y P/R: STTADJISEBS . SHOET.
[ THLA iiﬁt"ﬁ!v"]"""rIT[ﬁlt‘iﬁﬁf"'"fiTtﬁiE‘EfrtET“““1&ﬁﬁf‘7‘fﬁi€?
LI REY. onauinG aér. AND oN 1”1 RATIONALE FOR ACCEPTANCE
DESICHAT 10N CAUSE END ITEM CRITICALITY
4000 ' TYPICAL NODE : MOVEMENT OF ITNr ACCEPTANCE TESTS
. JOINT LONER THAN JOONT WL BE | -l LD
(NECHANLCAL ) COMMANDED DEGRADED. THE SHOULOER. CLBOW AND WRIST JOINTS ANE SUBJECTED 10 THE
orY-3 JOINT RATE {SLUGCISH). FOLLOMING ACCEPTANCE LNVIAONNENTAL TESTING.
SHOULDER (1) OR REDUCED ARN
P/ TOAQUE MAY TAKE AM O VIBRATION: LEVEL AND DURATION - REFERENCE TABLES 9, 10 AND
S1140J1219 oUTPUT. UNEAPECTED .
= ELOOM (1) TRAJICTORY
P/ CAUSE(S): 0 THERMAL : *70 DEGREES C TO -25 DEGREES C (2 CYCLES)
SIIHOETIE (1} MEARCUT WORST CASE ) X 10"=6 TORR,
URIST (1) OF LUBRICANT | -———--_ ...
P/K IN BEARING UNEXPECTED THE JOENTS ARE INTEGRATED INTO THE RWS SYSTEM (PLR TPS]2)
511404754 OR ON GEARS. HOTION. WHILK IS FURTHER 1ESTED IN (P51 RHS STRONGBACK AND 1P552
SLUGGISH JOINT. FLAF FLOOR). THESE TESTS VERITICS THE ABSENCE OF THE FAILURE
(2} DEBRIS UNANNUNG | ATED . nODE . 'y
INCRESS. CREW ACTION ,
AED. QUALEFICATION TLSTS
o Tt LatiaR —_—
REDUNCANT PATHS THE SHOULDER AND WAIST JOINTS MERE SUBJECTED TO THE LISTED
‘| REMAIMING BELOW ENVIRONMLNTS. THE ELBOM JOINTS WAS NOT EXPOSED THE
R QUALIFICATION ENVIRONMENTS WAS CORTIFIED BY SINILARITY To THE
N/A SHOULDER JOINT,

0 SHOCK :

0 THLRMAL VACUUM: +81 DEGRLES C To

t X toueg TORK.

TRANSITIONS UMICH WAS LOAD
Tes.

FLIGHT CHECKOMT

PORS OPS CHECKLIST (ALL VEMICLES) JsC 169087

PRIPARED BY: HPMG

SUPERCEDING DATE: 0§ OCT ¢}

APPAOVED BY:

ELBOW JOINT (S/N 102 AND UP) INCORPORATES NON-UELDLD
TESTED YO LOAD IM REFERENCC TABLE

O VIBRAVEION: LEVEL AND DURATION REFERENCE TABLES 9 AND In
206/10 05 - 3 AXES { & DIRECTHONS)
-36 DECAEES € (6 CYCLES)

0 EMC: MIL-STD-464 AS MODIFILD BY SL-E-0002 (TESTS Lol
CE03, €501, CSp2. cSo6, mEo? LI IR

O HUMIDITY: OMLY SHOULDER JOINT HAS TESTED, 95X MM
(65 DEGRLES C MAYMFAINED FOR & HRS.} (65 DEGRELS
€ TO 30 DEGREES C IN (6 HRS) [0 CYCLES 240 MRS,

© LOAC TEST: SHOULDER JOIMT STAUCTURAL LOAD TESY REFERENCE
TABLE 12,

MOTE :
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CRITICAL ITEMS LIST

PROJECT: SANS

SYSTEM: MECHAMICAL ARM SUBSYSTERM

13

——————————————————— ASS'Y NMON AsSS'Y P/R: STTAGIUSES — — sHEET:
[ THEA VARt QY. 1 | TAILURE mobt FAILURL CTFECT HDWR 7 TUNC.
REF . REY ORadinG air. AND o 1”71 RATIONALE FOA ACCEPTANCE
DESICNATION CAUSE €ND | TEN CRETICALITY
4000 ' TYPICAL moOE : MOVEMENT OF THE OA/INSPLCTIONS
- JOINT LOUER THAN JOINT WILL BE | eee-ololTlC

{NECHANICAL) COMNANDED BECRADED . :

arn-3 JOINT RATE {SLUCCISH) . JOINTS ARE MANMUFACTURED. ASSEMBLED AND TESTED UNDER OOCUNENTED

SHOULDER (1) OR REDUCED ARN QUALITY CONTROLS TO SPAR AND CUSTONER REQUEREMENTS. THESE

p/n TORQUE NAY TANE AN COMTACLS ARE EXERCISED TMROUGHOUT OESIGN PROCURENENT

SI140J1219 OUTPUT, UNEXPECTED PLANNING PROCESSENC, FABRICATION, ASSEWALY AND TCSTING OF

£LBON (1) TAAJECTORY JOINTS, :

P/N CAUSE(S): -

SEVI0ETII (1) HEAROUT HOMST CASE SPAR/GCOVERNMENT REPRESENTATIVE MANDATORY INSPECTION POINTS ARE

URIST (1) OF LUBRICANT | --~------- CMVOKED AT ALL LEVELS OF ASSCABLY AND TEST,

P/N IN DEARING UNEXPECTED

5H140J754 OR OM GEARS. HOTIOM, RECEIVING INSPLCTION VERIFIES THAT THE WARDMARE RECEIVED 15 AS
SLUGEISH JDINT, tOUNTIFIED 1N THE PROCURENENT DOCUNENTS. THAT MO DANAGE HAS

(2) oEemIs UNANAU | ATED, OCCURRED DURING SHIPNENT_ AND THAT APPROPRIATE DATA HAS BCEN
INGAESS . CREM ACTION MECE IVED WHICH PROVIDES AUEQUATE YRACLABILITY INFORWATICN AND

RCO. YDENTIFIES ACCEPTABLE PARTS,
REDUNDANT PATHS PARTS ARE INSPLCTED THROUGHOUT MANUFACTUAE AND ASSEMBLY AS
RENAIMING APPROPRIATE TO THE RMANUFACTURING STAGE COMWPLETED. THESE
T tNSPECTIONS INCLUDE .
N/A

BEANINGS RECEIVE DINENSIONAL INSPECTION AT THE SUPPLIER
AND VERAFICATION BY SPAR RECEIVING INSPECTION.
PRU-ASSENBLY [NSPECTION VERIFICS CIRCULARITY OF BALL
TRACKS AND INNER/QUTER RACE DIANETERS. AFTIR ASSERNBLY
PRIGR TO LUBRICATION, RAODIAL CLEARANCE NEASUREMENTS ARE
TAKEM. FOLELOMING LUBRECATEON  MUN- (W/BURNESHING AND
CLEAMING OF DAY LUBE BEARINGS, SPECIALIZED BEARING
INSPECTION COUIPRENT AT SPAR S USED TO VEAIFY QUALITY AND
STICTION LEVELS THROUGH STRIP CHART RICOROING OF TORQUE
TAACES. BEARIRCS ARE THEM METURNED YO THE SUPPLIER FOR
FINAL RADEAL CLEARANCE MECASURENMENTS. COVIRNWENT SOURCE
INSPECTION IS ENVOKED OM ALL BUARING PROCUREMEMTS.

CEAR INSPLCTION, BEFORE GEAR LUBRICATION AND AUN-IN A
CONPOSITE CAROR CEAR CHECKER IS USED TO VERITY THAT IMVOLUTE
FORM_ PETCH CIACLE COMCENTRICITY AMD PITCH OVANETER ARE TO
ORAMING ALGUIRENENTS. THIS INSPLCTION ALSO INCLUDES TEXTURE
EVALUATION, AFTER LUBAICATION CEARS ARE VISUALLY INSPECTED TO
CONF IRM APPROPRIATE LUSRICANT APPLICATION AND GEARS ARL THEW
AUK- 1N CLEANED AMD VISUALLY INSPECTED.

JOD LEVEL PRC-ACCEPTANCE TEST INSPECTION INCLUDES AN
AUDIT OF LOULR THER UNSPECTION COMPLETION, AS BUILY
CONF ICURATION VERIFICATION TO AS DESICM ETC.
(SPAR/GCOVERNNENT REP. - WARDATORY IMSPECTLHON POINT)

A TEST READINESS RCVIER (TAR) WHICH IMCLUDES VERIFICATION of
VEST PERSOMNEL  TEST DOCURNENTS, TEST EQUIPNENT CALIBRATION/
VALIDATION STATUS AND HARDMARE COMFICURATION |S COMVENED BY
QUALITY ASSURANCE IN CONJUNCTION MITH ENGINEERING
NELIABELEITY CONFICURATION CONTROL  SUPPLIER AS APPLICABLE,
AND THE COVENMENT REPRESINTATIVE, PRIOR TO THE START OF ANi
FORMAL TESTING {ACCEPTANCE OR QUALIFICATION),

JOO LEVEL AMDIENT ACCEPTANCE TESTING (ATP) CONSIST OF
CURRENT SICNATUAL ARD LIMIT STOP LOAD TUST. JOINT RATE, JOINT

PREPARED BY: NFUG

SUPERCEDING DATE: 06 OCT 97

APPROVED BY:

AMCULAR TRAAVEL AND FOAUARD DRIVE THRESHOLD OF mOVENECNT TESTS.
DATE : .
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CRITICAL ITEMS LIST

PROJECT: SANS

SYSTEM: H[CH&N.C!# ARH SUGSYSTER
ASS'Y P/N: SHLET:

——————————————————— ASS'Y NOM : 4
ThTA NARE_ OTV_ & TATLUAL HOOT TAILURE CFFECT HOMR / FUNC,
REF . AEY erawing nér. AND oN [ 4] RATIONALE FOR ACCEPTAMCE
CESICHATON CAUSE END 1TER CRAITICALITY
4000 J TYPICAL MODE ; ROVENENT OF THE (SPAR/GCOVERNMENRY REP. - MANDATORY INSPECTION POINT)
JOINT LOMER THAM JOINT WILL 8F
(NECHAMICAL)Y CONNANDED DECRADED, JOINT LEVEL PAL-ACCEPTANCE TEST INSPECTION, INCLUDES AM
QI¥-3 JOINT RATE {SLUCGISH). AUDIT OF LOMER TIER INSPECTION CONPLETION, AS BUILY
SHOULDER (1) OR BRIDUCED ARN CONF IGURATION VERIFECATION 10 AS DESICN ETC.
p/n TORQUL MAY TAKE AN
S1A0I2 19 oUTPUT, UNEXPECTED JOINT LEVEL ACCEPTAMCE TESTINC {ATP) INCLUDES ANBINET
CLBoN (1) TRAJECTORY, VIORATION AND THERMAL -VAC TESTING.
P/ CAUSE{S): (SPAR/GCOVEANRINT REP. - NAMDATONY INSPCCTION POINT).
SHIIJ0ETII (1) MEAROUT HORST CASE
RRIST (1) OF LUBKRICANT | ---c-e---- SANS SYSTERMS INTEGRATION, THE INTEGRATION OF NECHAMICAL ARM
P/n IN BEARING UNEXPECTED SUBASSENBLIES AND THE TLICHT CABIN EQUIPMENT TO FORM THL SRMS.
51404754 OR ON GEARS. HOTJON. INSPECTLONS ARE PERFOANLD AT EACH PHASE OF INTECAATION MWHICH
SLUGGISH JOINT. INCLUDES GCROUMDING CHECKS, THAU HIRING CHECKS, WIRING ROUTING -
{2) DEBAIS UMANNUNC IATED . INTERFACE £OMHICTORS FOR BENT OR PUSH TBACK CONTACTS LIC.
INGRESS. CREW ACTION '
REG. SRNS SYSTEMS TESTINE - STRONCBACK AMD FLAT FLOOR ANBIENT
PERFOANANCE TEST. (SPAR/GOVERMRENT REP. - MANDATORY IMSPECTION
REDUNDANT PATHS POINTY
AEMAINING
N/A

PREPARED BY: PFNG )

SUPERCEDING DATE: 06 OCT 87

APPROVED BY:
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CRITICAL ITEMS LIST

PROJECT: SAMS

SYSTEN: MECHAMICAL ARM SUBSYSTLH

=

——————————————————— ass*y NONENTLATURE: RICHANTCRL ARH ass'y p/R: STIADITSES —  SHELT:
THER HARE_ QTY_ & AILURE KOD FAILUAE CPFECT HDUR / FUNC.
REF. REV. pRAMING REF, AND ON /1 RATIONALE FOR ACCEPTANCE
DESIGNATION CAUSE END ITER CRITICALITY
4000 1 TYPiCAL RODE : ROVEMENT OF THE
JOINT LOWER THAN JOINY MILL BE FAILURE HiSTORY
(MECHANICAL) CONMANDED DECRADED. }  -nemmmemmeeee-
Qrr-3 JOINT RATE (SLUCGISH).
SHOULDER (1) | OR REDUCED ARN THE FOLLONING FAILURE ANALYSIS REPORT(S) ARE RELEVANT:
P/N TORQUE HAY TAKE AN
5114041219 CUTPUT. UNEXPECTED
ELBOM (1} TRAJECTORY
PN CAUSE(S): FAR 2136
SHIAOETII (1)} HEAROUT WORST CASE s/h 101 sEr @2
WRIST (V) OF LUBRECANT | ----------
P/N N BEARING UNEXPECTED DESCREPTION
511400754 OR ON GEARS, worjoM., = 1 ---e--e----
SLUGCISH JOINT. ¥AU FAILED BACKDAIVE STICTION DESIGH TOLERANCE, O.K. AT
{2) DEBRIS UMAMKUNC IATED. +650C.
INCRESS. CREN ACTION
AEQ. CORRECTIVE ACTION
REDUNDANT PATHS HAIVER UNS1) '
REMAINENG
--------------- FAR 2340:
N/A S/H 102 SEP 82
DESCRIPTION

—

FAILED TO RESPOND REFER TO FAR-RNS 2381,
CORRECTIVE ACTION

REFER TO FAR-RNS-216).

FAR 21613:
$/N 102 UL 83

DESCRIPTION

FAILED TO ORIVE, FOUMD COLD SOLOER JOINT ON N/N CSA OUTPUT.
CORRECTAVE ACTION

REPLACED n/N
REMORKED N/0

FAR 2165:
S/N 107 MG 3D

DESCRIPTION

PEICH JOD SHOMED CYCLIC VARIATIONS AT 14.5S N/M REVS.
ANTY-BACKLASH SPRINGS IWTERFERRING.
REQUIRED.

CORRECTIVE ACTION

MODIF IED SPRINGS TO SEAT EFFECTIVELY.

FAR 2366:
S/N 103-)

FOUND
SPRINGS STIFFER THAN

SEP 03

PAEPARED BY: WIMG

SUPEACEDING OATE: 0§ OCT 87

APPADVED BY: _ ATL:
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CRITICAL ITEMS LIST RROJECT: Shs SYSTEN: MECHANICAL ‘ARM SUBSYSTEM
——————————————————— ASS™t Hom : ASSY p/R: STIABITSES — —— sueer.
~TRER WARE QTY_§& | TATLUAL WoD FAICURE TFTECT HDWR 7 FURC.
REF fEv DRAMING REF. AND ON 11 RATIONALE FOR ACCEPTANCE
DESIGHAT 10N CAUSE END I TEN CRITICALITY
4000 ' TYPICAL NODE : WOVENENT OF THe DESCRIPTHON
T LOUER THAN JOINT wiLL BE | il
(NECHANICAL) | COMMANDED DEGRADED . YAU JOD, CYCLIT VARIATIONS ON CURRENT TRACE. REFER TO FAR
arY-2 JOIKT RATE (SLUGEISH) . 265,
SHOULDER ¢1) | oM REOUCED ARD
/N TORQUE MAY TAKE AN CORRECTIVE ACTION
5114041219 ouTPUT, unexeecTen | T Do CTT
£L8OM (1) TRAJECTORY . AEFER TO FAR 2165,
/N CAUSE(S):
SI1140E71 1 {1) MEAROUT NORST CASE FAR 2169
WRIST (1) OF LUBRICAMT [ -------_._ S/H 303 MOV )
P/N IN SEARING UNEXPECTED
11404754 OR OM GEARS. | MOTION. DESCAIPTION
SLUCGISH JosnT. [ DLl
(2) DEBRIS UNANNUNC IATED . YAW JOD. HIGH STICTION CAUSE UNKNONN. SUSPECT ORY LUBE RUN- [N
IMCAESS. CAER ACTION

P

ALQ.

REDUNDANT PATHS
REMAINING

CORRECTIVE ACTION

FAR 2177:
S/H 104-5 JuUN B4

DESCRIPTION

AUNKING FRICTION TOO HICH, INTERFERENCE BETHEEN TACH
STATOR/ROTOR . POOR MORNMANSHIP.

CORRECTIVE ACTION

ECN S1140D2094-1) CLARIFIED VENDOR fAB. UNIT AEMORKED .

FAR 2107:
S/ 202 oCT B85

DESCRIPTION

PITCH STALL TORQUE TOO LOMW.
OUTPUT BEARING.

CORRECTIVE ACTION

HAIVER w0OS2Y

FAR 2393:
S/N 201 JUNE B6

DESCRIPTION

CAUSE UNKMOMN, SUSPECT LARGE

DISASSEMBLED AND CLEANLD.

PREPARED OF: NENG

SUPERCEDING OATE: 06 OCY §7

arProved 8Y: _ RMS/MECH - 197
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OPIRATC UNDEM VERNIER MATES WITHIN 10 FT OF STRUCIURE. THE
OPCRATOR NUST PE ABLL TO DETECT THAT THE ARM |5 RESPONDING
PROPERLY TO COMNANDS VIA WUINDOW AND/OR CCTV VIEMS DURENG ALL
ARN OPERAITONS.

AUTOTRAJICTORICS MUSY BE DESIGNED TO CORNE MO CLOSLR THAM 5 FY
FROM STRUCTURE.

SCREEN FAILUAES

N/A
ONASD OFFLINE

IN OIRECT DRIVE WITH ELOON DEMATED
VERIFY RATES FOR ALL JOINTS

OMRSD OMLINE INSTALLATION

PREPARED BY: NFUG

SUPERCEDING DATE: 06 OCT 87

APPROVED BY:

CRITICAL ITEMS LIST PROJECT: SRM SYSTEM: MECHAM{CAL ARM SUBSYSTLM
------------------- ASSY NUHIRE”W!: RECHARTCAL XFA ass'y p/H: Sllhi]l“'i_ — SHIET: )
T TREA WARE, G17, | TATCONE Woot | FAILOAL EFFECT WOWR 7 TUNC.
RES . 13" praning nfr. AND on 1/1 ANTIONALE FOR ACCEPTAMCE
DLSICNATION CAUSE END ETEM CRITHCALATY
4000 L TYPICAL RODE : MOVEAENT OF THE OPERATIONAL EFFECTS
JOINY LONER THAN JOINT WILL BE |  —omeeemmemmeieeees
{MECHANICAL) CORMANDED DECRADED . .
Q1Y-) JOUNT RATE {SLUGE 1 5H) . AN DOCS MOT RESPOND PROPLALY TO CONMANDS. FOR HAMO CONTAOLLER
SHOULDER (1) OR MEDUCED ARN COMMAMDS CREM tNHERENTLY CONPENSATES TOR ANY UNDESIRED ARN
P/ TORDUE NAY TAKE AW TRAJECTORY .
5118001219 ouTPUT UNEXPECTED
£Laou (1) TRAJECTORY, CAEH ACTION
P/N causeesy: | | e
SIHI40ETT L (1) MEAROUT WORST CASE
WAIST (1) OF LUPRICANY | ---------- APPLY BRAKES,
PN IN BEARING UNEXPECTED
S1140J754 OR ON GEARS. KOTION. CREW TRAINENG
siustisn dountr. } 0 -omeiemeee--
{2) DtomIS UNANNUNCIATED
INGRESS. CREW ACTION THE CREW MILL BT TRAIMED TO OBSEAVE WHETHER THE ARM IS
REQ. RESPONDING PROPERLY TO COMMAMDS. 7 1T ISN*T, APPLY BRAXES.
ACOUNDANT PATHS '
RENRINING MISSION CONSTRAINT
N/A
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