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C CAL ITEMB LIAST PROJECT: SRNS SYSTEM: MECHAM|CAL ARM SUBSYSTEM
- ——————— - ————- ASS'Y umE‘C[u ATORE: EWb £ @ ASS'Y p:l“ﬂ]ﬂ: i}Lﬂ:fL:“:l: " SHEET:
) WARE ~OTY, € | FAICORE WOE | FATLORE EFFECT )
REF. REV. oravinG nér. AND on 174 ’ RA
DESIGNATION CAUSE END ITEN CRITICALITY TIOUALE FOR ACCEPTANCE
3760 0 E/E MODE : LNABLE TO OESIGN FEATURES
SNARE CABLE ONE OR MORE CAPTURE OR |  --.--- e
. aty-1 CABLES RIGIDIZE :
P RELEASED. PAYLOAD. IF A MATERIALS SELECTION AND USAGE CONFORMS TO SPAR-SG.368 UHICH 1S
5114001612 PAYLOAD HAS EQUIVALENT TO THE NASA MATERIALS USAGE REQUIREMENTS.
CAUSE(S): BEEN CAPTURED
" 1T WILL 8E THE STRUCTURAL ANALYSIS CONOUCTED ON THE ENO EFFECTOR. PER
FRACTIURE OF RELEASED. SPAR-IN. 1531, CONFIAMED A POSITIVE MARGIN OF SAFETY FOR ALL
CABLES OR END EFFECIOR PARTS AMD GEARS. THE MARGIN OF SAFETY FOR
FLTTINGS. WORST CASE ULTIMATE STRENGTH M{UTS) INCORPORATES A FACTOR OF SAFETY OF
---------- 1.4 AGAINST LINIT LOAD, AS SPECIFIED IN SPAR-SG. 392.
UNCOMMANDED

s

RELEASE. CREV
ACTION
REQUIRED.

REDUMDANT PATHS
REMATNING

A NEGATIVE MARGIN DOES MOT WECESSARILY INPLY BREANAGE Of THE
PARY, RATHER IT INDICATES THAT A LIMITING STRESS LEVEL,
ESTABLISHED BY THE FACTOR OF SAFETY, HAS BEEN EXCEEOED.

THE MARGIN OF SAFETY FOR VIELD STRENGTH S(YIELD) ENPLOYS A
FACTOR OF SAFETY OF 1.0 AGAINST LIMIT LOAD, AS SPECIFIED 1IN
SPAR-SG.392, TABLE 14 LISIS NARGINS OF SAFETY FOR SRMS
STRUCTURAL COMPONENTS.

A FATIGUE ANALYSIS AMEICH SHOUS IMOIFINITE LIFE HAS BEEN

PERFOAMED ON THE GEARS AND MECHANICAL FASTENERS AND A FRACTURE
AMALYSIS UHICH SHOUS LIVES GREATER THAM 424 MISSIONS HAS BEEN
DEMONSIRATED ON STRUCTURAL COMPONENTS WITHIN THE END EFFECIOR.

THE END EFFECTOR SHARE CABLES WERE SUBJECTED TO A RIGOROUS
DEVELDPHENT PROGRAM, [N ACCORDANCE WITH SPAR-1P.052 AND
SPAR-TP.055, TO IDERTIFY BREAKING STRENGIH_ FATIGUE LIFE, LOAD
DECAY VERSES TIME AND WEAR PAWAMETERS, THE RESULTS OF VHESE
CEVELOPHENT TESTS, AFTER THE APPLICATION OF 2120 CYCLES, ARE
RECORDED IN SPAR-1.192.

EACH tNDIVIOUAL SHARE CABLE )S PROOF LOADED 10 14600 LBS.
PRIOR VO ACCEPTAMCE FOR USE [N END EFFECTORS. THIS VALUE IS -
SLIGHTLY GREATER THAR THE MAKIMUM LOAD CASE OF 1558 LBS.
ENPECTED AT THE MAXIMUM SPECIFTED BENDING MOMENT LOAD OF
1200 #1-LBS AMD REPRESENTS 45X DF THE CABLE BREAKING FORCE
OF 2400 18S.
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CRITICAL ITENMS LIST

PROJECT: SRMS

SYSTEN: lll’ﬂllll!l:ll. ARM _SUBSYSTEN
ASS'Y P/N: SHEET: 2

ASS*Y NOWEN :
YRR —FRTTONE WOUE | FATIURE EFFECT— - —
REF. pev. | oraulug efr. ANO o 171 AATIONALE FOR ACCEPTAHCE
DESIGNAT IOW CAUSE END ITEN CRITICALITY
3760 0 £/E MODE ; UMABLE 1O ACCEPTANCE TESTS
.| swame came ONE OR MORE CAPTURE OR |  ceememeeeuences
ary-t CABLES RIGIDIZE THE EE ASSEMBLY IS TESTED T0 THE FOLLOWING ACCEPTANCE
P/N RELEASED. PAYLOAD. IF A ENVIRONMENTS:
$114001612 PAYLOAD HAS
Cf;st(s,: l;f" CAPTURED O VISRATION: LEVEL AND DURATION - REFERENCE TABLE 7
( IT VILL BE
FRACTURE OF RELEASED. O THERMAL VACUUM: +70 DEGREES C T0 -25 DEGREES C (1 172
CASLES OR 'CYCLES) 1 X 1046 Tomm
FITTINGS. VORST CASE :
---------- THE EE ASSEMBLY 1S FURTHER TESTED IN THE IN THE RMS SYSTEM
UNCOMMANDED TEST (IPS1B RMS STRONGBACK AMD TP552 FLAT FLOOR TESTS) WHICH
RELEASE . ciEw VERIFIES THE ABSENCE OF THE FAILURE MOOE.
ACTION,
REQUIRED. QUALTFICATION TESTS '
REDUNDANT PATHS THE EE ASSEMBLY QUALIFICATION TESTING CONSISIED OF THE
RENA I ING FOLLOMING ENVIRONMENIS:
N/A O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 7
O SHOCK: 20G/11 WS - 3 AXES (& DIRECTIONS)

O THERMAL VACUUM: +B1 DEGREES C 1O -34 DEGREES C (4 CYCLES)

O HUMIDITY: 95X RH (65 DEGREES C MAINTAINED FOR & WRS)
165 DEGREES C TO 30 DEGREES C IN 16 HRS)
0 CYCLES 240 HRS.

0 EMC: MIL-STD-461A AS MODIFIED BY SL-E-0002 (TEST

0 STRUCTURAL STIFFNESS AND LOAD TESY

FLIGHT CHECKOW

PDRS OPS CHECKLISY (ALL VEMICLES) JSC 14987

-

J
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CRITICAL ITEMS LISBT PROJECT: SRMS SYSTEM: MECHAN]CAL ARM SUBSYSTEM
CRITICAL ITEMS LIST o NN KTORE R EFTECION Aoy b/ ST e

T ™%X —FATCONE WIOE— 1 FATUORE EFFECY | WOWW 7 FUNC.

REF, REV. oanulus nfr, AND o " RATIOHALE FOR ACCEPTANCE
DES|GHATIOM CAUSE ENO 1 TEM CRITICALITY

E/E MODE : UNABLE 10 QA/INSPECT 1ONS

SHARE CABLE ONE OR MORE CAPTURE OR | ---emeeeimeees

< | ary-1 CABLES RIGIDIZE

PN RELEASED. PAYLOAD. IF A SWARE CABLES ARE MAWUFACTURED TO SPAR DRAVINGS AND

5114001412 PAYLOAD MAS SPECIFICATIONS BY A SPAR APPROVED SUPPLIER. INSPECTIONS

CAUSE(S): BEEN CAPTURED ARE PERFORMED 10 VERIFY TWAT EACH NANUFACTURING, ASSENBLY ANO

) 1T WILL BE TEST OPERTION IS SATISFACTORILY COMPLETED. SPAR/GOVERNMENT

FRACTURE OF RELEASED. SOURCE INSPECTION 1S INVOKED ON THE PROCUREMENT OF ALL SMARE

CABLES OR CABLES.

FITHINGS. WORST CASE

---------- RECEIVING TNSPECTION VERIFIES THAT THE HARDUARE RECEIVED 1S AS

UNCOMMANDED IDENTIFIED IK THE PROCUREMENT GOCUMENTS, THAT MO DAMAGE HAS

AELEASE. CAEV OCCURRED DUAING SHIPMEWT, ANO THAT APPADPRIATE DATA HAS BEEM

ACTION RECEIVED WHICH PAOVIDES ADEQUATE TRACEABILITY INFORMATION AND

REQUIRED . IDENTIFIES ACCEPTABLE PARTS.

REDUNDANT PATHS PARTS ARE INSPECTED THROUGHOUT MANUFACTURE ANO ASSEMOLY AS
REMAINING APPROPRIATE 1O THE MANUFACIURING STAGE COMPLETED. THESE
--------------- INSPECTIONS INCLUDE, ! -

DEARINGS AECEIVE DINENSIONAL INSPECTION AT THE SUPPLIER
AND VERIFICATION BY SPAR RECEIVING INSPECVION.
PRE-ASSEMBLY INSPECTION VERIFIES CIRCULARIIY OF BALL
TRACKS AND INNER/OUTER RACE DIAMETERS. AFIER ASSEMBLY
PRIOR TO LUBRICATION, RADIAL CLEARANCE MEASUREMENTS ARE
TAKEN, FOLLOMING LUBRECATION, RUN-IN/BURNISHING AND
CLEANENG OF DRY LUBE BEARINGS, SPECIALIZED SEARING
INSPECTION EQUIPHENT Al SPAR IS USED TO VERIFY QUALITY AND
STICTION LEVELS THROUGH STRIP CHART RECORDING OF TORQUE
TRACES. BEARINGS ARE THEW RETURNED 10 THE SUPPLIER FOR
FINAL RADIAL CLEARANCE MEASUREMENIS. GOVERMNMENT SOUMCE
INSPECTION IS EMVOKED OM ALL BEARING PROCUREMENTS.

SWARE CABLES ARE SUBJECTED TO ENSPECTION MITHESS PROOF LOAD
TESTING TOGETHER METH A PRE/POT TEST DIMEMSIONAL TMSPECTION OF
THE CABLE AND SWAGED ENDS.

PRIOR INTEGRATION OF SNARE CABLES TO EMD EFFECTOR ASSY. CABLE
ARE INSPECTED 1O DRAUING REQUIREMENTS 1O VERIFY CABLES
LENGTHS, ANGLE POSITION OF SUAGED END, WORKMANSHIP,
CLEANLINESS E1C.

AFTER TNTEGRATION OF CABLES TO END €FFECTOR ASSEMBLY THEY
ARE SUBJECTED TO OPERATIONAL TESTING IN ACCORDANCE WiTH
SPAR- 11457 10 VERIFY CABLE OPERAVION.

PRE-ACCEPTANCE TEST INSPECTION, WHICH INCLUDES AN AUDIT OF
LOUER TRER INSPECTION C[IIP[EII(')I, AS BUILT CONFIGURATION
VERIFICATION 1O AS DESICH E1C., (MANDATORY LIHSPECTION POTNT).

A TEST READINESS REVIEW (TRR)} WHICH INCLUDES VERIFICATION OF
TESY PERSONNEL, TEST DOCUMENTS, VEST EQUIPNENT CALIBRAILONZ
VALIOATION SIATUS AND HARDWARE 'CONFIGURATION IS CONVENED BY
QUALITY ASSURANCE IN CONJUNCTION WITH ENGINEERING,
RELIABILITY, CONFIGURATION CONTROL  SUPPLIER AS APPLICABLE,
sl THE COVENNENT REPRESEMVATIVE, PRIOR TO THE SYART OF ANY
FORMAY TESTING (ACCEPTANCE OR OUALIFICATION).

ACCEFTAMCE TESTING (ATP) INCLUDES, AMBIENY, VIBRATION

—
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CRITICAL ITEMB LIST PROJECT: SRMS SYSTEM: MECHAM[CAL ARM SUBSYSTEM
e e e e ASS'Y MOMENCLATORE: EWD _EFFECTON ASSIY p/ﬁ]ﬂl}{h‘]ﬂ“&‘“z SHEET:
L mmm
REF . REV. panulng rés. AND oN t1 RATIONALE FOR ACCEPTANCE
DESIGNATION CAUSE EW0 LIEM CRITICALITY
3760 o E/€ NODE : UNABLE 10 AND THERMAL-VAC TESTING, (SPAR/GOVERWNENT REP. - mawomroms
SNARE CABLE ONE OR MORE CAPIURE OR INSPECTION POINI) ' / NHENT MANDATORY
) :“4 52{'%5?;» ::E:ggt IF A SRHS SYSIENS INTE
N . . GRATION. THE INTEGRATION OF MECHANICAL ARN
5114001612 PAYLOAD WAS SUBASSEMBLIES AND THE FLIGHT CABIN EQUIPMENT TO FORM THE SRNS.
CAUSE(S): SEEN CAPTURED INSPECYIONS ARE PERFORMED AT EACH PHASE OF IMTEGRATION WHiCH
(n 17 vILL eE INCLUDES GROUNDING CHECKS, THRU WIRING CHECKS, WIRING ROUIING,
:::cgtsng“ OF RELEASED. INVERFACE CONNECTORS FOR GENT OR PUSH BACK CONTACTS ETC.
L
FITFINGS. WORST CASE SRMS SYSTENS TESTING - STRONGBACK AMD FLAT FLOOR ANBIENT
.......... PERFORMANCE TEST. (SPAR/GOVERNMEMI REP. - MANDATORY INSPECTION
UNCOMMANDED POINT)
RELEASE. CREW
ACTTON
REQUIRED. '
REDUMDANT PATHS
REMATNING \
HIA
i
i
rl
[ ]
L]
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CRITICRL ITB“B LIBT PROJECT: SRW SYSTEM: CHAMICAL ARN SYSTEM
== === === A5+ WoNENCLATIRE: FWD_FTTECTIR ASSY p/H: STHBEYEI o o ueer:
1 —YATTORE WODY | FATUONE EFFECT |
AEF. REV. oravling afs, AND oN "
OESIGHATION CAUSE €0 11EN CRITICALITY RATIONALE FOR ACCEPTANCE
3760 ()} E/E #ODE: UNABLE 10O FAILURE HISTORY -
SHARE CABLE ONE OR MORE CAPTURE OR | s-emremrmresenes
oo T PAYLOAD. 1f A
] ] THERE HAVE BEEN WO
$114001512 PAYLOAD WAS MODE ON THE SRMS pnéééiﬂf“ ASSOCIATED WITH THTS FATLURE
CAUSE(S): SEEN CAPTURED
) 17 WILL BE
FRACTURE OF RELEASED.
CAILES 08
FITTINGS. WORST CASE
UNCOMMANDED
RELEASE. CREW
ACTION
REQUIRED.
REDUNDAKT PATHS
REMAINING
............... r
WA

*w
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CRITICAL ITEMB LIST PROJECY: SRMS SYSTEM: MECHAN cna ARN SUBSYSTEM
e c e —————— ASS'Y woMERCIATIRE: ERD_EFFECION _  ass'y wlT:TIT*UE sneer: 6
[ FREX “WARE OTY, T [ FATIUNE WOE | FATIURE EFFECT | ROWST 7 TORC.
REF. REV. oraulng nr. AND on 171 RATIONALE fOR ACCEPTANCE
DES | GHAT [ ON CAUSE END 1TEM CAITICALETY
3750 0 E/€ MOOE : UWABLE TO OPERATEONAL EFFECTS
.| swARe casLe ONE OR MORE caetmE o ] el
| arr-t CABLES RIGIOTZE .
PN RELEASED. PAYLOAD. IF A PATLOAD MELL BE RELEASED WLTN WD OPERATOR COMMANO.IF THIS
5114001512 PAYLOAD HAS DCCIMS LHILE THE ARM IS BEING DRIVEN, JHE PATLOAD VILL TAKE AN
CAUSE(S): BEEN CAPYURED UMEXPECTED TRAJECIORY. _
(1 17 UILL of DURING CAPIURE SEQUENCE ARM REMAINS LIMS LNTIL EE MODE SWITCH
FRACTURE OF RELEASED. SET ¥0 OFF.
CADLES DR
FITTINGS. WORST CASE CREW ACTION
UNCOMMANOED
RELEASE. CREV MANEUVER ARN ANO ORBITER AUAY FROM PAYLOAD.
ACTION
REOUHRED.
CREW TRAINING t
REOUNOANT PATHS | ool
REMATHING THE CAEV MILL BE TAAINED TO WANEUVER THE ORBITEM AVAY FROM A
--------------- FREE FLYING PAYLOAD AT ANT TIME DURING RN OPERATIONS.
N/A

OPERAFE UWOER VERNIER RATES WITHIN 10 FT OF STRUCTURE. THE
OPERATOR MUST BE ASLE TO DETECT THAT THE AMM/PAYLOAD IS
RESPONDING PROPERLY TO COMMANDS VIA WINDDW AMD/OR CCIV VIEUS
DURING ALL ARM OPERATIONS.

EE MOOE SWITCH SEI TO OFF POSITION IMMEDIATELY AFTER SPEC
DRIVE TIME WAS ELAPSED,

WHEN CAPTURING A FREE FLYING PAYLOAD, THE €E MUST BE FAR
ENOUGH AUAY FROM STRUCTURE 1o Paowighy CONTACT RECARDLESS Of
PAYLOAD ROIAMIONS.

X"}
(=]
. )
™
[Aa]
E 3
-
»
-
§
~m
"

PERFORM NANGAL MIGIDEIATION UtTH GRAPPLE FINTURE PRESENT.
VERIFY LOAD ON GRAPPAIE IIXTURE.
INSPECT TO ENSURE NO MORE THAN 10 BROKEN STRANDS PER CABLE.

OMRSD ONLINE INSTALLATION

ONRSD ONLINE  TURMARCUND

PERFORM MANUAL RIGIDIZATION WITH GRAPPLE f1XTURE PRESENT.
VERIFY AOAD ON GRAPPLE £ INTURE,
EHSPEGP TO ENSURE KO WORE THAM 10 BROKEN STRANDS PER CABLE
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