CHI11LCAL ITEMS List

1 anHL .
At HOMERC[ATini & ) L.

SYSIEM: MECHMARICAL ARM SUBSYSIEM
Ass'y p/H:STTIROEIZTOIE-3

T SHEEN:

®

THEA FHEA | WAME, 1Y, & | FAILURE MODE | FAJLURE EFFECT HDWR 7 FUNC. 'RATIONALE FOR ACCEPTANCE
REF. [EV, prauluc nfr, AND on 111
DESIGNAY ION CAUSE END TTEM CRITICALITY SCREENS: H/A
3780 2 E/E MODE ; INABILITY 1O DESIGN FEATURES
STRUCTURE FAILS PERFORM | aooiCM PEATURES
CINNER) AWD JAMHED . CAPTURE/ -
QUIER RELEASE OR WATERIALS SELECTION AND USAGE CONFORMS TO SPAR-SG.368 WHICH 1S
ary-1 EAuSE(s): RIGIDIZE/DERT0 EOUIVALEMT TO THE WASA MATERIALS USAGE REGUIRENENTS.
FRACTURE. ARM VILL STAY THE_STRUCTURAL ANALYSIS CONDUCTED ON THE END EFFECTOR, PER
LIMP DURING SPAR-TM, 1531, COMFIRNED A POSITIVE MARGIN OF SAFETY FOR ALL
- AUTO CAPTURE. END EFFECIOR PARTS ANO GEARS. THE MARGIN OF SAFETY FOR
ULTINATE STRENGTH M(UFS) INCORPORATES A FACIOR OF SAFETY OF
WORST CASE 1.6 AGAINST LINIT LOAD, AS SPECIFIED IN SPAR-SG. 392,
UNEXPECTED A NEGATIVE MARGIN DOES NOT MECESSARILY INPLY BREAKAGE OF THE
PAYLOAD MOTION. PART, RATHER IT_INOICATES THAT A LIMITING STRESS LEVEL,
IncowpLere ESTABLISHED BY THE FPACIOR OF SAFETY, HAS BEEN EXCEEDED.
RELEASE THE MARGIN OF SAFETY FOR YIELO STRENGTH SCYIELD) EMPLOYS A
SEQUENCE. FACTOR OF SATETY OF 1,0 AGAINST LINIT LOAD, AS SPECIFIED IN
UNABLE 10 SPAR-5G.392. TABLE 14 LISTS MARGINS OF SAFETY FOR SRS
RELEASE STRUCTURAL COMPONENTS.
CREW ACTION A FATIGUE ANALYSTS WHICH SHOMS INDIFINITE LIFE WAS BEEN
REQUIRED. PERFORMED ON THE GEARS AND WECHANICAL FASTEMERS AND A FRACTURE
ANALYSIS WNICH SHOWS LIVES GREATER THAN 424 WISSIONS MAS BEEN
REDUNDANT PATHS DEMONSTRATED ON STRUCTURAL COMPOWENTS WITHIN THE END EFFECTOR.
REMAINING
)
!
i 4 f
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CRITICAL ITEMB LIBT PROJECT: SRMS SYSTEM: WECHAN]JCAL ARM SUBSYSTFM_

- e - ASS'Y HOM] T ASS'Y P!E—Mn—__ S
FHER A | wame, art, & ] FAILURE mooE | FAILURE Errect ¥OWR / FINC, RATIONALE FOR ACCEPTANCE T
REF. REV. prawinG nfs. oN "1

DESTGNATION cASE END 1TEM CRITECALITY SCREENS: W/A
3780 2 E/E WOOE 3 INABILITY TO ACCEPTANCE TESTS
STRUCTURE FAILS PERFORN |  se-eeaaailllll
(THNER) AND JARHED . CAPTURE/ THE EE ASSEMBLY 1S TESTED TO THE FOLLOMING ACCEPTANCE
UTER RELEASE OR ENVIRONMENTS
orY-1 CAUSE(S): RIGIDIZE/DERIG
) FUNCTIONS, O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 7
FRACTURE. ARM WILL STAY
LINP DURING O THERNAL VACUM: +70 DEGREES C 10 -25 DEGREES € (1 172
AUTO CAPTURE. CYCLES) 1 X 10%#
WORST CASE THE EE ASSEMSLY IS FURTHER TESTED IN THE 1N THE RMS SYSTEN
---------- TEST (19518 RHS STAOMGBACK AND TPS52 FLAT FLOOR TESTS) WHICH
UNEXPECTED VERIFIES THE ASSENCE OF THE FAILURE MODE.
PAYLOAD MOTION.
INCOMPLETE QUALIFICATION TESTS
CAPIURE/ | eeemsesieo-coeaea-s
RELEASE IHE EE ASSEMBLY QUALIFICATION TESTING CONSISTED OF THE
SEQUENCE, FOLLOVING ENVIRONNENTS:
UNABLE 10
RELEASE O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 7
YLOAD,
CAEW ACTION 0 SHoCK: 200/11 ¥S - 3 AXES (6 DIRECTEONS)
REQUINED. -
O THEAMAL VACUUN: +81 DEGREES C 10 -36 DEGREES € (6 CYCLES)
REDUNDANT PATHS 1% 10°%6 TORR
AENATHING
--------------- O MAIDITY: 95X RN (65 DEGREES C WAINTAINED FOR 6 HRS)
N/A EGREES C 7O 30 DEGREES € IN 15 HRS)
O CTELES 3¢ HRs.
0 ENC: MIL-STD-469A AS MODIFIED BY SL-E-0002 (VEST
CEO1, CEO3, CS01, CS02, C506, RE02 (N/B))
0 STRUCTURAL STIFFNESS AND LOAD TEST
FLIGHT CHECKOUT
PORS OPS CHECKLIST (ALL VEWICLES) JSC 16987
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CRITILICH LIOE PROUJERT: SRMS SYSTEM: MECHANMICAL ARM sud
- e ——— ASS 'Y NOMEATTATURF: EHp _EFTECTOR ass'y p7R: SIWADETZTO-1EY ST 3
FMEA FMEA NAME, QTY, & FATLURE MODE FATLURE EFFECT HDMR 7 FUNC. RATIONALE FOR ACCEPTANCE
REF. gev. | oraving rlr. AND o !
DESIGNATION CAUSE END [TER CRETSCALITY SCREENS: N/A
3780 2 E/E MODE 3 INABILLTY TO ©A/ ENSPECT [ONS
STRUCTURE FAILS PERFORM |  eeerseeeeeens
(INHER) MD JAMMED. CAPTURE/ .
OUTER NELEASE OR URITS ARE NANUFACTURED UNDER DOCUMENTED QUALITY CONTROLS.
ary-1 CAUSE(S): RIGIDIZE/DERIG THESE CONTAOLS ARE EXERCISED THAOUGHOUT DESICH
(h FUNCTIONS. PROCUREMENT, PLANMING, RECEIVING, PROCESSING, FABRICATION,
FRACTURE . ARM WILL STAY ASSEMALY, TESTING AND SHIPPING OF THE UMITS. MANDATORY
LEIMP DiHRTNN INSPECTION POINTS ARE EMPLOYED AV VARIOUS SYAGES OF
AUTO € v FABRECATION ASSEMBLY AND TEST. GOVERNMENT SOURCE
VRS INSPECTION [S INVOKED AT VARIOUS CONTROL LEVELS.
| T
---------- RECEIVING INSPECTION VERIFIES THAT THE HARDWARE RECEIVED 1S AS
UNEXPECTED I0ENTIFIED IN THE PROCUREMENT DOCUMENTS, THAT NO DAMAGE HAS
PAYLOAD MOTIOM. OCCURRED DURING SHIPMENT, AND THAT APPROPRIATE DATA HAS BEEN
INCOMPLETE RECEIVED WNICH PROVIDES ADECUATE TRACEABILITY INFORMATION AND
:uv;ggl IDEMT IFIES ACCEPTABLE PARTS.
EL
SEQUEMCE, INSPECTION VERLFIES THAT KITTIED PARTS ARE CORRECT PRIOR TO
"2““5"’ ASSEMALY AND TRACEABILITY THFORMATION RECORDED.
RELEAS
PATLOAD, {NSPECTION TO DRAWING 1S CONDUCTED THROUGHOUT THE ASSEMBLY
CREM ACTION PROCESS, INCLUDING INSPECTION OF LOCKING, WEHIHESSING OF
REQUIRED, TORGUING AND APPLICATION OF TOROUE STREPING.
REDUNDANT PATHS FRACTURE CRITICAL COMPOMENTS ARE INSPECTED 10 THE APPLICABLE
REMAINING PROCESS COMTROL PROCEDURE, USING SPECIAL NDT METHODS, BY
aesssenereene TRAINED AND CERTLFIED INSPECTORS.
"/
BEARINGS RECEIVE DIMENSIONAL INSPECTION AT THE SUPPLIER,
AND VERIFICATION BY SPAR RECEIVING INSPECYION.
PRE-ASSEMBLY INSPECTION VERIFIES CIRCULARITY OF BALL
TRACKS AND IMNER/CUTER RACE DIANETERS. AFIER ASSEMBLY
PRIOR 10 LUBRICATION, RADIAL CLEARANCE MEASUREMENTS ARE
TAKEN. FOLLOMING LUBRICATION, RUN-IN/BURNISHING AND
CLEANING OF DRY LUBE SEARINGS, SPECIALIZED BEARING
INSPECTION EQUIPHENY AT SPAR IS USED TO VERIFY QUALITY AND
STICTION LEVELS VHROUGH STRIP CHART RECORDING OF T0ROUE
TRACES. GEARINGS ARE THEM RETURNED TO THE SUPPLTER FOR
FINAL RADIAL CLEARANCE MEASUREMENTS. GOVERWMENT SOURCE
INSPECTION IS EMVOKED ON ALL GEARING PROCUREMENTS.
GEAR TNSPECTION, BEFORE GEAR LUBRICATION AND RUN-IN A
CONPOSITE ERROR GEAR CHECKER IS USED TO VERIFY THAT INVOLUTE
FORM_ PITCH CIRCLE CONCENTRECITY AND PITCH DIAMETER ARE 10
oRAMING REQUIREMENTS. THIS INSPECTION ALSO IMCLUDES JEXTURE
EVALUATION. AFTER LUBRICATION, GEARS ARE VISUALLY INSPECTED TO
CONFIRM APPROPRIATE LUBRECANT APPLICATION AND GEARS ARE THEM
RUN-1N, CLEANED AND VISUALLY 1NSPECTED.
CARPENTER 455 STEEL USED FOR THE MANUFACTURE OF (E.G.
GEARS) RECEIVES ADDITIONAL LABORATORY INSPECTIOMS MHICH
INCLUDE CHEMICAL AWALYSIS, INCLUSION MATING, HARDMESS AND
TENSILE TESTING TO VERI1FY THE PROPERTIES OF THE MATERIAL
SUPPLIED.
FOLLOMING HEAT TREATMENT, STEEL PARIS (E.G. GEARS) ARE
SUBJECTED TO A MAGNETIC PARIICLE INSPECTION FOR CRACKS OR I[N
THE CASE OF ALUMINUM PARTS (E.G. HOUSINGS) ARE DYE PENETRANT
INSPECTED USING GROUP V PENETRAMTS. WELDING OF GEARS OR
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CRITICAL ITEM8S8 LIST PROJECT: SRMS SYSTEM: MECHANICAL ARM SUBSYSIEH
- e . . ASS'Y NOM T ASS'Y P/N: ) SHEET: 1
EMEA - | FMER | MAME, @1y, & ] FAILURE MODE FAILURE EFFECT HOWR / FUNC, RATIONALE FOR ACCEPTANCE
REF. rev. | oravina eér. AND ) 11
DESIGNAT [ON CAUSE END ITEM CRITICALITY SCREENS: W/A
3780 2 E/E MODE 3 INABILLTY 1O HOUSINGS IS SUBJECTED TO DYE PENETRANT (GROUP V) AND
STRUCTURE FAILS PERFORM RADIOGRAPHIC INSPECTION ON COMPLETION OF STRESS RELLEF TO
CINNER) AND JAMMED . CAPIURE/ CHECK FOR CRACKS. QUALIFICATLON WVELOING TEST SAMPLES foR
OUTER RELEASE OR STAUCTURAL WELOS ARE SUBJECTED 1O DESTRUCTIVE TESTING WHERE
erTy-1 CHILE{S): RIGIDLZE/DERIG POSSIBLE (TENSILE AND BENDING) AS MELL AS METALLAGRAPNIC
(1) FUNCTONS, ANALYSIS TO ENSURE DEFECT FREE VELDS,
FRACTURE. ARM WILL STAY
LINP DURING SHARE CABLES ARE SUBJECTED TO INSPECTION W1INESS PROOF LOAD
AUTO CAPTURE. TESTING TOGETHER WIVH A PRE/POT TEST DIMENSIONAL INSPECTION OF
THE CABLE AND SUAGED ENDS.
WORSY CASE
-eonmoes - AFTER INTEGRATION OF CABLES TD END EFFECTOR ASSEMBLY THEY
UNEXPECTED ARE SUBJECTED YO OPENATIONAL TESTING [N ACCORDAMCE WITH
PAYLOAD MOT [ON. SPAR-TN1657 TO VERIFY CABLE OPERATION.
INCOMPLETE
CAPTURE/ PRE-ACCEPTANCE TEST INSPECTION, WHICH INCLUDES AM AUDLT OF
RELEASE LOVER TIER INSPECTION COMPLETION, AS BUILT COMFIGURATION
szngt:c;. VERIFICATION 70 AS DESIGN E1C., (MANDATORY INSPECTION POINT).
UNASLE TO
RELEASE A TEST READEMESS REVIEW (JRR) MHICH INCLUDES VERLFICATION OF
PAYLOAD. TEST PERSONNEL, VESY DOCUMENTS, TEST EQUIPHENT CALIBRATION/
CREW ACTION VALIDATION STATUS AND HARDWARE CONFIGURATION IS CONVEMED BY
AEQUIRED. QUALITY ASSURAHCE IN CONJUNCTION WITH ENGINEERING
- RELIABILITY, COMFIGURATION CONTROL, SUPPLIER AS APPLICABLE
REDUNDANT PATHS AND THE GOVENNENT REPRESENTATIVE, BRIOR TO THE START OF ANF
REMAINING FORMAL TESTING (ACCEPTANCE OR QUALIFICATION).
N/A ACCEPTANCE TESTING (AYP) INCLUDES, AMBIENT, VIBRATION
AND THERMAL-VAC TESTING, (SPAR/GOVERMMENT REP, - MAWDATORY
INSPECTEON POLNT)
SRMS SYSTEMS INTEGRATION. THE ENTEGRATION OF MECHANICAL ARM
SUBASSEMBLIES AND THE FLEGHT CABIN EQUIPMENT TO FORM THE SRMS.
INSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
INCLUDES GROUNDING CHECKS, THAU WIRING CHECKS, WIRENG ROUTING,
INTERFACE CONNECTORS FOR BENT OR PUSH BACK CONTACTS ETC.
SANS SYSYEMS TESTING - STROWGBACK AND FLAT FLOOR AMBIENT
;5==$gnauct TEST. (SPAR/GOVERNMENT REP. - MANDATORY INSPECTION
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CRITICAL ITEMB LIST

PROJECT: SRMS
AsS'y NOMERCTATORE: ERD EFFECTOR

ASS'Y P/N:

SYSTEM: MECHANICAL ARM SUBSYSTEM
W-18-3

SHEET: 5

THEA
REF.

FHMEA
REV.

NAME, Q1Y, &
pravlnG rér.
DESIGHAT[ON

FAILURE HODE

AND
CAUSE

FAILURE EFFECT
oN
EHD ITEM

“Dlﬂll'flﬂlt.

f
CRETICALITY SCREENS:

RATIONALE fOR ACCEPTANCE

W/A

3780

E/E
STRUCTURE
CINNER) AND
OUTER

orY-1

HODE:
FAILS
JAMMED
C%USE(S):

i
FRACTURE.

INABILITY 1O
PERFORM
CAPTURE/
RELEASE OR
RIGIDIZE/DERIG
FURCTIONS.
ARM WILL STAY
LIMP DURING
AUTO CAPTURE.

WORST CASE
UNEXPECTED
PATLOAD MOTION,
INCOMPLETE
CAPTURE/
RELEASE
SEQUENCE.
UNABLE TO
AELEASE
PAYLOAD,
CREM ACTION
REQUIRED.

REDUNDANT PATHS
REMAINING

FAILURE HISTORY

MODE ON THE SRMS PROGRAM.

THERE WAVE BEEN NO FALLURES ASSOCIATED WITH THIS FAILURE
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CRITICAL ITEHB LIBT

PROJECT: SRNS

SYSTEM: MECHANICA RRH SUﬂSTSI[H
ASS'Y P/N: SNEL:T:

———— ASS'Y HOM T 4
EMEA ENEA | WNAME, Otr, & | FAILURE MODE FATLURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REF., REV. orauing alr. AND o 1”1
DESTGNATION CAUSE END TTEM CRETICALITY SCREENS: N/A
3780 2 E/E WODE 3 INABILITY 1O OPERATIONAL EFFECTS
STRUCTURE FAILS PERFORM |  eeeemeeenes
C(INNER) AND JANHED . CAPTURE/ EE DOES NOT OPERATE HOMINALLY WHEN COMMANDED, ARN RENAINS LIMP
OUTER RELEASE OR UNTIL EE MODE SW, IS TUANED OFF DURING CAPTURE SEQ.
orY-1 CAUSE{S): Mumlzimam CANNOY WELEASE PATLOAD IN ANY MODE,
10 FUNCT FONS., EVA RELEASE OF GRAPPLE FINTURE 1S A DESIGN FEATURE, IF THIS IS
FRACTURE. ARN WILL STAY NOT POSSISLE PAYLOAD MUST BE JETTISONED WITH ARM.
LINP DURING
AUTO CAPTURE.
CAEW ACTION
WORST CASE ceecesaaaes
cremesmena EVA RELEASE OF PAYLOAD. IF EVA WOT POSSIBLE THEW THE
UNENPECTED ARN/PAYLOAD COMBINATION MUST BE JETTISONNED.
PATLOAD MOTION,
INCOMPLETE
CAPIURE/ CREM TRAIRING
RELEASE seeimeccneons
SEQUENCE., - CREM WTEL BE TRAIMED VO RECOGHIZE OFF NONINAL EE OPERATIONS,
UNABLE TO
RELEASE
PATLOAD. MISSION COMSTRAINT
CREW ACTION
REQUIRED.
WHEN CAPTURING A FAEE ELYING PAYLOAD. THE EE MUST BE FAR
REOUNDANT PATHS ENQUGH AWAY FR ou STRUCTURE TO PAOHIBSIT CONTACT REGARDLESS OF
REMAINING PAYLOAD ROTATLONS.
£E MODE SWETCH SET 10 OFF POSITION IMNEOIATELY AFTER SPEC
N/A ORIVE TINE HAS ELAPSED.
OMRSD OFF1 INE
PEAFORM MANUAL CAPTURE/RIGIDIZE.
VERIFY CORRECT FLAG THMING:
OPEN 10
EXTEND 16 815101 2€.
OMRSD ONLINE INSTALLATION
NONE
OMRSD OWLINE TURMAROUND
- PERFORM MANUAL CAPTURE/RIGIDIZE.
Ul venm cmsct FLAG TINNG:
il OPEN 1
! zmm ro nmlmze.
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