i PROJECT: SYSTEM: MECHAN ARN T
EEETIC“' ITENS LIST .:E-fnlﬁ:'fmu ASS'Y nF:'ﬂﬂﬂh]! SHEETD: 1

[~ [~ FRTTUNE EFFECT | WRN 7 TONC.
m? nev. oasulng alr, ANO o 2n RATIONALE FOR ACCEPTANCE
DESICMATION CAUSE W 1TEN CRITICALITY
4100 [ SHOULDER MODE ¢ SHOULDER BRACE ESIGN FEATMES
. SRACE OTY-§ FAILLRE 10 CANNOT BE eereesaaial
PN RELEASE. RELEASED. AAM
5114001107 CANNOT BE THE LINEAR ACIUATOR IS A MAJOR BOUGHT-OUT-PART WHICH IS
CAUSE(S): DEPLOVED. SUPPLIED BY SPERRY CORPORATION, AEAOSPACE AND MARINE GROUP ANO
1) SELTME MEETS OR ENCEEDS THE REQUIREMERIS OF SPECIFICAT 10N
OF ACIUATOR. WORST CASE SPAR-SG.515,
m‘ o’ ------ e
&: toss of MATERIALS SELECTION AND USAGE COMFORNS 10 SPAR-SG.368 \WICH IS
NISSION. L0SS EQUIVALENT 10 THE NASA MATERTALS USAGE REQUIREMENIS.
Of SNOULDER
SRACE RELEASE, TRE BEARING ANALYSIS USES ULTIMATE LOADS 10 DETERMINE THE
PARGINS OF SAFEIY OF THE \UBRICANT, IME FACIOR BETVEEN WORKING
REDUNOANE PATHS LOADS AMD ULTIMATE IS 1.4. THE LUBRICAMT FAILUWE STRESSES AME
AENAINING LOVER THAN TNE BRINELLING STRESS. LIFE FOR ALL SEARINGS S
cecaraneeeine . GAEATER JHAK 400 NISSIONS BASED UPON IME ABOVE CRITERIA.
N/A

THE ALLOVAGLE COMIACT SIRESS FOR THE LUSRICANT 1S ABOUT 1/51H
THE ALLOVABLE CONIACT SIMESS FOR INE BEARING, THEREFORE THE
LUSRICANE PROPERTIES DICIATE THE DESIGN, IHE BEARINGS AS A
RESULE ARE LIGHTLY LOADID AND SUMFACE FATloue IN THE BEARING
MATERIAL 1S NOT A VIABLE FAILUNE MODE.

BEARTHGS ARE LOCATED IN WOM-DEBRIS PRODUCING ANEA OF
_ASSEMILY.

THE BEARINGS ARE PROCURED AMD SUPPLIED 1O SPERRY BY SPAR, AND
MEET OR ERCEED THE REQUIREMENTS OF SPECIFICATION SPAR-SG. 593,

TNE LINEAR ACTUATOR DESIGN UTILIZES TMAEE OIFFERENT BEARINGS,
TOUR OF ONE DESICH AND 1UO EACH OF INE OTHER Tug OESICNS. ALL
OF INE DEARINGS ARE OF INE DEEP CAOOVE BALL TYPE AND ARE
PERMANEWILY LUSRICATED WITH DAY LUSRICAMT. TREY ARE SEALED oM
BOTM SIDES WITN CAES, 300 SERIES CORROS(|ON RESISTANT SEALS TO
PAEVEMT THE INGRESS OF DEBRIS.

THE SOLID FILW LUBRICANT SYSTEM USED IS LUBECO 905.

THIS CONPRISES A SPRAY AMD CURE (400 OEGAEES f)

APPLICATION OF MOLYDEWUM DISULPHIDE, I AN 1N ORGANIC

BINOER APPLIED PER PPS:28:11 AwD 28:1), BURNISRING AND RUM IN
PER SPAR PPS 20:14. UNE LUSRICATED BEARING 13 foRouE

TRACED 1O ENSURE ACCEPTARILITY PER SPAR PPS.28: 14,

THE LITE OF TNE BEARING LUSRICATION WAS SEEN ANALYZED USING
ULTIMAIE LOADGS 1O EVALUAIE NERTZIAN STRESSES. ULTIMANE LOAD =
1.4 N NORKING LOAD. THE LUBRICANT ON ALL BEARINGS 1S GOOD §oR
OVER 400 HISSIONS USING TNE WAL VIMATE LEBADS.

ALL SAMS GEARS ARE DESIGNATED N ACCORDANCE WITH AGMA
SIANDARDS 10 GIVE A MiM[Im OF INFINIIE LIFE, VHE OEFINITION
OF INFIMITE LIFE IS THE CONDITION WHERE 107 MESH CYCLES On
MORE AT FNE APPLIED 1LOAD WILL WOI AESULT 14 TOOTH FAILIRE.

TO LINID THE POSSIBILINY OF A LOSS OF InPUf VDL FAGE DUE 1O AN
OPEN LEAD WINE ALL SOIDERING 1S ACCOMPL ISHED ¥ OPENATORS
UNQIMRE TRAINED AND CERTEFIED 1O MASA NhB 3300.4 (3n)
SIABBARD, AS MODIFIED 8Y JSC OABGOA.
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CRITICAL ITEMS LISBST no.ltc'llmg{]m SYSTEN: MEC ARN
- - - - ASS'Y : ASS*Y PIF:'HH&“ZW - SHEET: 2
—TRER FRTIUNE EFFECT | WOUW 7 FINT.
REF. REV. onavlng abr. AND o n RATIONALE FOR ACCEPTANCE
DESIGNATION CAUSE END ITEN CRITICALSTY
4190 ] SHOULOER MNODE : SHOULDER BRACE ACCEPTANCE TESTS
N BRACE QTY-t FAILURE 10 caNMOT BE | el
L] RELEASE. RELEASED. ARM THE SHOULDER, ELBOW AND URIST JOINTS ARE SUBJECTED 10 THE
514001107 CANNOT O FOLLOVTHG ACEEPTANCE ENVINONMENTAL TESTING.
CAUSE(S): DEPLOYED.
{1) SEIZURE O VIBRATION: LEVEL ANMD DURATION - REFERENCE TABLES 9, 10 AND
OF ACTUATOR. WORST CASE ".
D LossofF | -e--eeee-s
POVEN. L0sS OF O THERMAL:  +70 DEGAEES C 7O -25 DEGREES C (2 CYCLES)
MISSION. LOSS 1 X 10**4 ToRN.
OF SHOULDER

—

BRACE RELEASE.

NEDLMIDANT PATHS
RERATRING

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

IHE JOINTS ANE INTEGRATED INTO THE RMS SYSTEM {(PER TP532)
UHICH IS FURTHER TESTED M (TP518 RNS STRONGEACK AND 19552
FLAT FLOOR). THESE TESTS VERIFIES THE ABSENCE OF TWE FAILURE

QUALEFICATION TESTS

THE SHOULDER AND URIST JOIMTS WERE SUBJECTED TO THE LISTED
SELOV ENVINONNENTS. THE ELBOM JOINTS MAS NOT ENPOSED THE
QUAL JFICATION ENVIRONMENTS UAS CERFIFIED BY SEMILARITY 10 THE

SHOULDER JOINT.
O VIORATION: LEVEL AND DURATION REFERENCE TAGLES 9 AND 10
0 SHOCK: 206711 NS - 3 ANES ( 6 DIRECTIONS)

O THEAMAL VADULM: +81 DEGREES C 10 -34 DEGREES C (& CYCLES)
1 X 10**6 TomR.

O EMC: MIL-STD-461 AS MODIFIED BY SL-E-0002 (TESTS CEOY,
CE0Y, CSO1, CSB2, CS06, RED2 (N/E).

O MUMIDITY: OWLY SHOULDER JOINT MAS TESTED, 95X an
(85 DEGAEES C MAINTAINED FOR & HRS.) (65 DEGREES
€ TO 30 DEGREES C IN 16 HRS) 10 CYCLES 240 WRS.

O LOAD TEST: SHOULDER JOINT STRUCTURAL LOAD TEST MEFERENCE
VABLE 12.

ELBOU JOINT {S/N 302 AND UP) INCORPORATES NOW-VELDED
. :::HSIIIMS WHICH WAS LOAD FESTED TO LOAD IN REFERENCE TABLE

FLIGHT CHECKOUT

PORS OPS CHECKLISY (ALL VEHICLES) JSC 16987

*
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CRITICAL ITENS8 LIST PROJECT: SRNS SYSTEN: HAN AR
s==== ASS'Y -oflrmn"sm Ass'y p/u: SWEET: 3

YR [ FATUONE WOOE | FATCOWE EFFECT | HOWN 7 FONT—
REF. REV, onaving afe. AN oN 22 RATIONALE FOR ACCEPTANCE
DESIGHATION £AUSE END 1TEN CRITITALITY

419 0 SHOULOER WODE : SHOULOER BRACE QA7 INSPECTIOMS
BNACE GTY-1 FAILURE TD camot e | LLLUULUUTT

P/N RELEASE. RELEASED, ARN
5114001107 CANNOT BE URITS ARE MAJOR BOUGHT OUT PARTS, MANUFACTURED, ASSEMBLED AND
CASE(S): OEPLOYED. TESTED TO SPAR DRAUENGS AND SPECIFICATIONS UWDER DOCUNENTED
(13 SENZIME QUALITY COMTROLS. THESE CONTAOLS ARE EXENCISED THAOUGHOUT

OF ACTUATOR . WORST CASE DESIGN PROCUREMENT, PLANNING, PROCESSING, FAGRICATION

{2) LOSS OF ceeenneesa ASSEMBLY OUALIFICAT 10N AN ASCEPTANCE TESTING. MANOATORY
POVER. LOSS OF INSPECTION POINTS ARE ENPLOYED AS APPAOPRIATE AT VARICUS
MISSION. LOSS LEVELS OF ASSEMELY AND TESI. SPAR/GOVERMMENT SOURCE [NSPECTION
OF SHOULDER 1S ENVOKED ON THE SUPPLIEN.

BAACE RELEASE.
VIRE 1S PROCURED TO SPECTFICATION MIL-M-22759 OR MIL-W-81381
REDUMDANT PATHS AND INSPECTED ANO TESTED 10 NASA JSCHBOBD STANDARD MUMBER 95A.

""""""" RECEIVING TMSPECTTON Vv 111t THAT THE NANDVWARE RECEIVED IS AS
/A IDERTIFRED IN THE PROCUREMENT DOCUMENTS. THAT MO DAMAGE HAS
. OCCURAED DURING SHIPMENT, AND THAT APPROPRIATE DATA HAS BEEN
RECEIVED WMICK PROVIDES ADEQUATE TRACEASILITY INFORMATION AND
JOENTIFIES ACCEPTADLE PARIS.

PARTS ARE ENSPECTED VHROUGHOUT MANUFACTURE AND ASSEMBLY AS
APPROPRIATE TO THE MANUFACTURING STAGE COMPLETED. THESE
INSPECTJONS INCLUDE,

MAGHET WIRE 19 PAOCURED TO MIL-U-5B3 AND CHECKED AT [NCOMING
INSPECTION PER FEDERAL STANOARD J-W- 1977 WHICN INCLUDES
?:55{:”& PIN BOLES, pIBBIFS, BLISTERS, AND CRACKS IN THE

ALL SOLDERING IS ACCOMPLISHED 8Y OPERATORS, WHO ARE
TRAINED ANO CERVIFIED TO NASA lﬂ!ﬁ]ﬂo.flﬂl‘ STANDARD, AS
MODIFIED BY JSC 08800A.

BEARINGS RECEIVE DIMEMSIONAL 1MSPECTION AT THE SUPPLIER
AND VERIFICATION BY SPAR RECEIVING INSPECTION.
PRE-ASSEMOLY INSPECTION VERIFIES CIRCULARITY OF BALL
TRACKS AND INNER/OUTER RACE DIAMETERS. AFIER ASSEMOLY
PRIOR TO LUSRICATION, RADIAL CLEARANCE MEASUREMENTS ARE
TAKEN, FOLLOWING LUBKECAY ION RUN - IN/BURNISHING AND
CLEANING OF ORY LUBE BEARINGS . SPECIALIZED SEARING
INSPECTION EQUIPHENT AT SPAR [S USED TO VERIFY QUALETY AND
STICTION LEVELS THROUGH STRIP CHART MECORDING OF FOROUE
TRACES. OEARINGS ARE THEN RETURNED 10 VHE SUPPLIER FOR
FINAL RADIAL CLEARANCE MEASUREMENTS. GOVERNMENT SOURCE
INSPECTION IS ENVOXED OM ALL BEARING PROCUREMENYS.

UMITS ARE INSPECIED TO VHF APPLICABLE SPAR INSPECVION TESI
PROCEDURE (1TP} PRIOR 10 MiTOR MODULE IMTEGRAFION. INSPECEIONS
THCLUDE WORKMANSHIP, CLEAWLINESS, DIMENSIONAL EINC.

*

- -

GEAR INSPECTION, BEFORE GEAR LUBRICATION AND AUM-IN A

c ITE ERROR GEAR CHECKER |S USED 10 VERIFY THAT INVOLUIE

f PITCH CIRCLE CONCENTRICITY AND PITCH DIAMETER ARE TO
DRAVING WEQUIREMENTS. THIS INSPECTION ALSO INCLUDES TEXTURE
EVALUATION, AFTER LUBRICATION, GEARS ARE VISUALLY INSPECTED 10
CONF)RN_APPROPRIATE LUBRICANE_APPLICATION AND GEARS ARE [HEN

PREPARED BY: WFVG SUPERCEDING DATE: 11 SEP 85 APPROVED BY: __ DATE:
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CRITICAL ITEHMBS LIST

[ &

PROJECT: $AMS
ASS*Y mimnm:

SYSTEN: MEC! CAL ARM SUBSYSTEM

ASS'Y P/N: SHEET:

RATIONALE FOR ACCEPTANCE

BRACE RELEASE.

REDUNDANT PATHS
REMAINTNG

L]

AUN- 18, CLEANED AND VISUALLY INSPECTED.

LINEAR ACTUATOR UNITS ARE FUNCTIOMAL TESTED AFTER INTEGRATION
1O SHOULDER JOINT PAIOR TO ACCEPTANCE TESTING IN ACCORDANCE
WITH INSPECTION TEST PROCEOURE ITP25)A (SHOULDER JOINT

JOINT LEVEL PRE-ACCEPTANCE TEST INSPECTION, INCLUDES AN
AUDET OF LOVER TIER INSPECIION COMPLETION, AS BUILT
CONF IGURATION VERIFICATION 10 AS OESIGH EfC.

A TEST READINESS REVIEW (TRR) WHICH THCLUDES VERIFICATION OF
TEST PERSOMNEL, TEST DOCUMENTS, TEST EQUIPMEMT CALIOAATION/
VALIOATION STAluS AND MaRDUARE ‘CONF Iﬁlnllﬂ 15 CONVENED 8Y
QUALITY ASSURANCE IN COMJUNCTION WITH ENGIMEERING
RELEABILITY, CONFIGURATION CONTROL, SUPPLIER AS aﬁrucm!,
AND THE GDV‘HNEHI AEPRESENTATIVE, RIOR 10 THE START OF AMP
FORMAL TESTING (ACCEPTANCE OR QUALTFICATTON).

JOINT LEVEL ACCEPTANCE TESTING CATP) INCLUDES AMBINET,
VIDRATION AMD THERMAL-VAC 1ESTING.
(SPAR/GOVERNMENT REP. - NANDATORY INSPECTION POINT).

SRNS SYSTEWS INTEGRATION, THE INVECAATION OF MECHANICAL ARM
SURASSEMBL IES AND THE FLIGHT CARIN EQUIPMENT 10 FORN THE SRMS.
IMSPECTIONS ARE PERFORMED AT EACH PNASE OF INTEGRATION WICH
INCLUDES GROUNDING CHECKXS, THRU WIRING CHECKS, WIRING ROUTING,
INTERFACE COMNECTORS FOR BENT OR PUSH BACK CONTACTS ETC.

SRMS SYSTEMS TESTING - STROHGBACK AND FLAT FLOOR AMSIENT
PERFORMANCE VEST. (SPAR/GOVERNMENT REP. - MAMDATORY INSPECTION
POINT)

REV. oraulug ke, AND on 272
DESIGHAT 10N CAUSE £ TTEM CRITICALETY
4190 0 SHOULDER MODE : SHOULDER BRACE
BRACE GIY-1 FATLURE 10 CANNOY BE
| e RELEASE. RELEASED. ARM
5114001107 CANNOT BE
CAUSE(S): OEPLOYED.
(1) SELURE POVER-UP TESIS).
OF ACTUATOR. WORST CASE
{2) LOSS OF
POUER., 0SS OF
MISSION. LOSS
OF SNOULDER
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CRITICAL ITEMS LIST

PROJECT: $SRM
ASS'Y : L]

SYSFEN: MECHANJCAL ARM TEN
ASS*Y P/N: SHEET: 3

—TRER [ FATUONE WODE | FATCOWE EFFECT ] :
AEF, REV. oraving nbr, AND o 272 RATIOMALE FOR ACCEPTANCE
DESIGHATION CAUSE END 1TEN CROVICALEITY
4190 ) SHOULDER NODE : SHOULDER DRACE FAILURE HISTORY
i SRACE QTY-1 FAILURE TO camwor B¢ | LLLoTLLLULT
] RELEASE. RELEASED, ARM
5114001107 CANNOT DE THERE HAVE SEEM NO FATLURES ASSOCIATED WATH THIS FAILUME
CAUSE(S): DEPLOYED. MODE ON THE SRNS PROGRAM.
(1) SET12ME
OF ACTUATOR. WORST CASE
€2) LOSSOF | -vreen-n.
POVER . LOSS Of
NISSION. 10SS
OF SHOULDER

SRACE RELEASE.

REDUNOANT PATHS
REMAINING

PREPARED BY: MFWNG
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CRITICAL ITEMB LIST

(] [ FRITONE WODE |~ ¥ATCURE EFFECT —
REF. REV. oraulunG afs. AND oN
DESIGNATION CAUSE END 1TEN
4190 0 SHOULDER MODE ; SHOULDER BRACE
. BRACE QTY-1 FAILURE 10 CANKOY BE
P/N RELEASE. RELEASED, ARM
5114001107 CANNOT BE
CAUSE(S): OEPLOYED.
(1) SEIRE
OF ACTUATOR. WORST CASE
(2) L0SS OF erenanean
POVER. LOSS OF
MISSION. L0SS
OF SHOULDER

-t

PROJECT: SRMS

ASS'Y NOMEWCLATORE: SHOULDER

BRACE RELEASE.

REDUNDANT PATHS
RENAINING

PREPARED BY: MFUG

SUPERCEDIRG DATE: 11

SYSTEM: MECHANICAL ARM SUBSYSTEW

ASS'Y /N 511400 SHEET: &

272 RATIOMALE FOR ACCEPTANCE
CRITICALITY

::::?&.IEIEISE SHOULDER BRACE. CAMNOY UWCRADLE ARM TQ PERFORM

CREM ACTION

PERFORM EVA TO RELEASE SHOULDER BRACE.
CREW TRAINING

t

RELEASE THE SHOULDER BRACE AS EARLY IN THE MISSION AS POSSIBLE
10 AVOID ANY THERMALLY INDUCED FAILURES TO RELEASE.

SCREEN FAILURES

N/A
ONRSD OFFL INE

OPERATE SHOULDER BRACE O LATCH, UNLATCH.
VERIFY FLAG STATUS.

OMRSD ONLINE INSTALLATION

OPERATE SHOULDER BRACE TO UNLAICH.
VERIFY FLAG STAMUS,

SEP 86 ApPROVED BY: RMS/MECH - 328 —_—




