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ASS'Y WOM T
WORE, UTY, & | FATCUNE WOOE | .
REF. REV. onaviug nfr. AND oN " RATIONALE FOR ACCEPTANCE
DESIGNAT JON CAUSE ENO JIEM CRETECALITY
4080 0 NOTOR SHAFT NODE : L0SS OF ABILITY DESIGH FEATURES
S114001281 HOTOR SHAFT 10 DRIVE JOINT, | -----..... ...,
AN QUILL OR OUILL WECHANSCAL
COUPLER COUPLER HAKES ARE THE NINIMM MARGIN OF SAFEIY OF THE DRIVE SHAFT (S 7.44, WMICH
oTY-86 SAEAKS, E IFCTIVE, ARM INCLUDES ALL STRESS CONCENIRATION FACTORS AMO THE LINIT 10
51140c1291 MAY LAKE AN ULTIMATE FACTOR OF 1.4. A FATIGUE ANALYSIS OF THE DRIVE SHAFT
CAUSE(S): UNEXPECTED SHOUM THAT 17 WAS INFINITE LIFE WHEN SUBJECTED 1O THE MANINUM
(1) FATIGUE TRAJECIORY. LOAD CONOITIONS. {THE MARGIN OF SAFETY OM THE ENDURANCE LINIT
FATLURE, CONSISTENCY IS 2.3). HE ASOVE FACTORS INIDICATE THAT STRUCTURAL fAILURE
E.'.ES{' a:::l OF THIS ITEM WILL MOT OCCUR. (REF AMS/STRZML).
INITIATE AUTO THE NINIMUM MARGIN OF SAFETY OF THIS QUILL 1S 26.09 WHICH
BRAKES, INCLUDES ALL STRESS CONCEMTRATION FACTORS AND THE LIMII 10
LOSS OF ALL ULTIMATE FACTOR OF 1.40. A FATICUE ANALYSIS OF THE QUILL SHOMS
MODES, THAT [T HAS INFINITE LIFE MMEN SUBJECFED 1O THE MAXIMUM LOAD
CONDITIONS. (THE MARGIN OF SAFETY OM THE ENDURANCE LIMIT IS
WORST CASE 13.4). THE ABOVE FACTORS INDICATE THAT IHE STRUCTURAL FAILURE
---------- OF THIS ITEN VILL NOT OCCUR. (REF RHS(SIR.314).
UNEXPECTED
NOTION. FREE
JOINY ,
UNANNUNC IATED .
CREM ACTION
REQUINED.
REDUNDANT PATHS
REMAEN NG
N/A
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INITIATE AUTO
AKES

Ll .
L0SS OF ALt
MODES.

WORST CASE
UNEXPECTED
MOTION. FAEE
Jolut

LMANNUNCIATED,
CREV ACTION
REQUERED.

NEDUNDANT PATHS
REMAINING

_:E‘ REV oravling nér ANO [ PO 7 ToeC.
A . . on 113l RATIONALE FOR ACCEPTANCE
DESTCNATION CAUSE N0 1TEN CRITICALIYY
4080 0 NOTOR SHAFT MODE ; LOSS OF ABILITY ACCEPTANCE FESTS T
5114001281 HOTOR SHAFT 10 0RIVE Jomnr, | LCLLLLUUDLOTIT :
. AND OUILL On QUILL MECHANTCAL THE JOINTS MOTOR WODULE ASSEMGLY CONSIST OF THE BRAKE
COUPLER COUPLER BRAKES AME ASSEMBLY, MOTOR ASSEMBLY, TACHOMETER , COMM. SCANNER AND SCU
o1Y-6 BREAKS. EFFECTIVE, ARM ALL OF UHICH ARE EXPOSED’ 1O AK ACCEPTAMCE TEST BY THE VEWOOR
S1140C1201 MAY JAKE AM PRIOR TO ACCEPTANCE BY SPAR. THE MOTOR MODULE ASSEMBLY IS
(5): LMENPECTED SUBJECTED TO THE FOLLOMING ACCEPTANCE ENVIRONMENT :
(1) FATIGUE TRAJECTORY.
FATLURE s,?:‘s:;s;ﬂg O VIBRATION: LEVEL AND DAMATION - REFERENCE TAGLE 8
CHECK WILL O THERMAL VACULM: +85 DEGREES C 10 -25 DEGAEES C (1.5

CYCLES) 1 X 10%*5 TomR

VHE MOTOR MODULE IS INSTALLED IN THE JOINTS ASSEMBLY AND AGAIN
IS ENPOSED 10 ANOTHER ACCEPTANCE FEST, WHICH INCLUDES
:l'l.zﬂllﬂlm AND THERMAL VACUUM OF THE SAME APPROXIMATE LEVEL AND

QUALIFICATION TESIS

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

A TYPICAL MOTOR MODULE ASSEMBLY WAS TOTALLY QUALIFIED BY SPAR
FOR THE LISTED BELOW EMVIRONMENTS. FURTHER, THE BRAKE
ASSENBLY, MOTOR ASSEMALY, TACHOWETER AND COMM. SCANNER, ARE
SUBJECTED 10 SOME DEGREE OF QUALIFICATION TESTING BY THE
VENMDOR. THE MOTOR MODULE TESTS:

O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 8

0 THERMAL VACUUM: +96 DEGAEE C TO -34 DEGAEE C (8 CYCLES)
1.X 10**4 TORR

O SHOCK: 20G/11 MS - 3 AXES (6 DIRECTIONS)

O WMIDITY: TESTED IN SHOULDER JOINT MUMIDITY TEST

O ENC: WIL-STD-451 AS MODIFIED BY SUL-E-0002 (TESIS SO,
€S02, TS0, CEOV, AEO2(N/8), ASOS, RS04)

FLIGHT CHECKOUT

PORS OPS CHECKLIST (ALL VEHICLES) JSC 16987
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PROJECT: $AM

SYSTEN: HANICAL AR SYSTEM
| 4 ASS*Y P/E: sﬂiuﬂzn SHEEY : 3

- N G S S D S S ES e lssl' s
[ TRER [ FRATUURE WOIOE | FATCUME EFFECT | .
REF. REV. onaulng nls. AND on " RATIONALE FOR ACCEPTANCE
DESTGNAT 108 CAUSE END [T€M CRITICALITY
4080 () NOTOR SHAFY NOOE : LOSS OF ABILITY GA/INSPECTIONS
. 5114001281 MOTOR SHAFT 10 DRIVE JOINT., |  ---.oo-alolll
AND QUILL oR QUILL WECHANICAL
COUPLER COUPLER SRAKES ARE RECEIVING INSPECTION VERIFIES THAT THE HARDVARE RECEIVED IS AS
o1Y-6 BREAKS. EFFECTIVE, ARM IDENIFFIED IN THE PROCUREMENT DOCUMENTS, THAT WO DAMAGE WAS
51140c1291 RAY TAKE AN OCCURRED DUAING SHIPMEWT, AND THAT APPROPRIATE DATA WAS BEEW
CAUSE(S): UNENPECTED RECE IVED AMICH PROVIDES ADEQUATE TRACEABILITY INFORHATION AND
(1) FATIGUE TAAJECTORY. IDENTIFIES ACCEPTABLE PARTS.
FAILURE. CONSISTENCY
(TACH DATA) PARTS ARE IMSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
CHECK Wil APPROPRIATE 10 THE MANUFACTURING STAGE COMPLETED. THESE
m{gu AuTO INSPECT[ONS INCLUDE .
L0SS of ALL CARPEMTER 455 STEEL USED FOR THE MANUFACTUSE OF (E.G.
WODES . GEARS) RECEIVES ADDITIONAL LABORATORY INSPECTIONS MICH
INCLUDE CHEMICAL ANALYSIS, INCLUSION RATING, HARONESS AND
WORST CASE TENSILE TESTING 7O VERIFY THE PROPERIIES OF THE MATERIAL
---------- SUPPLIED. '
UMEXPECTED
WOTIOM. FREE SHAFTS ARE DIMENSIONAL IN:PECTED TO DNAUING REGUIRENENTS
Jamt THROUGHOUT THE MANUFACTURING STAGES. FOLLOVING MEAT TREAINENT
UNANNUMCIATED . THE SHAFTS ARE SUBJECTED 10 MAGNETIC PARTICLE INSPECTION FOR
CREW ACTION CRACKS.
REQUIRED,
GEAR INSPECTION, BEFORE GEAR LUSRICATION AND RUN- IN A
REDUNDANT PATHS CONPOSITE ERROR GEAR CHFTYER |5 USED [0 VERIFY THAT TNVOLUITE
REMATMING FORM, PITCH CIRCLE CONCLi - ITY AND PITCH DIAMETER ARE TO
--------------- DRAMING REQUTREMENTS. TH1. I1nSPECTION ALSO INCLUDES TEXTURE
WA EVALUATEON. AFTER LUBRICAIION, GEARS ARE VISUALLY INSPECIED 1O
CONFIRM APPROPRIATE LUBRTCANT APPLICATION AND GEARS ARE THEN
RUM-IN, CLEANED AMD VISUALLY INSPECTED.
. FOLLOWING HEAT TREATNENT, SIEEL PARTS (E.G. GEANS) ARE
. SUBJECTED TO A MAGNETIC PARTICLE INSPECTION FOR CRACKS OR [N
i THE CASE OF ALUNINUM PARTS (E.G. WOUSINGS) ARE OYE PENETRANT
INSPECTED USING GROUP V PENETRANIS. WELOING OF GEAAS OR
HOUSINGS IS SUBJECTED TO DYE PENEIRANT (GROUP V) AND
AADIOGRAPHIC IHSPECTION ON CONPLETION OF STAESS RELIEF 10
CHECK FOR CRACKS. OUALTFICATION WELDING TEST SANPLES FOR
STRUCTURAL VELDS ARE SUBJECTED 10 DESTAUCTIVE TESTING WHERE
POSSIBLE (TENSILE AW HiNDING) AS VELL AS METALLAGRAPHIC
ANALYSIS 10 ENSURE Lt(tod #REE VELDS,
IMSPECTEON VERIFIES THAT KITTED PARTS ARE COMRECT PRIOR 10
ASSEMBLY AND TRACEABILITY INFORMATION RECORDED.
PAE-ACCEPTANCE TEST INSPECTION, WHICH TMCLUDES A% AUD1T OF
LOVER TIER ENSPECTION COMPLETION, AS BUILT COMFIGURATION
VERIFICATION T0 AS DESIGN ETC., (MANOATORY INSPECTICH POINT).
A TEST READINESS REVIEW (TAR) UNICH INCLUDES VERIFICATION OF
TEST PERSONNEL, VEST DOCUMENIS, TEST EQUIPMENT CALISRATION/
VALIOATION STATUS AND WARDWARE CONFIGURATION IS COMVENED BY
QUALETY ASSURANCE IN CONJUNCTION MITH ENGINEERING,
RELIABILITY, CONFICURATION COMIROL, SUPPLIER AS APPLICAGLE,
AND THE Gﬂ‘l“ll"l REPRESENTATIVE ’llm TO THE START OF ANY
FORMAL TESTTNG (ACCEPTANCE OR QUALIF ICAYION).
ACCEPFANCE TESTING (ATP) INCLLDES, AMBIENT, VIBRATION
PREPARED BY: MU SUPERCEDING DATE: 11 SEP 84 APPROVED BY: DATE:
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CRITICAL ITEMS LIST PROJECT: SAMS SYSTEN: MECHANICAL ARN TEM
o e o e o ASS*Y .DEIEMME ASS*Y p/l:
[‘ FREX [ FRTCONE WODE | .
REF. REV. oraving afr, AND oN 171 RATIONALE FOR ACCEPTANCE
DESIGHAT tOM CAUSE END ITEM CRITICALITY
4080 0 MOTOR SHAFT NODE : LOSS OF ABILITY AND THERMAL-VAC TESTING, (SPAR/GOVERMMENT REP. - MANDATORY
5114001281 MOTOR SHAFT TO DAIVE JOINT. INSPECTION POINT)
I Ao ouinL on QUILL MECHANICAL
COUPLER COUPLER DRAKES ARE INTEGRATION OF UNIT 10 JOINI SRU - INSPECTIONS 1MCLUDE
o1Y-4 BREAKS. EFFECTIVE, ARM GROUMDING CHECKS, COMNECTORS FOR OENT OR PUSHBACK
SH40c1201 MAY TAKE AN COMTACTS, VISUAL, CLEAMLINESS, IWTERCONNECT WIRING AND
CAUSE(S): UMENPECTED POVER UP TEST 10 THE APPROPRIATE JOTNT INSPECTIoN TEST
(1) FATIGUE TRAJECTORY. PROCEDURE (I1IP) EIC.
FATLURE. CONSISTENCY
(TACH DATA) JOINT LEVEL PRE-ACCEPTANCE TEST INSPECTION, INCLUDES AN
CHECK WILL AUDIT OF LOVER TIER INSPECTION COMPLEVION, “AS BUILT

|

INITIATE AUTO
ORAKES.

LOSS OF ALL
MODES. °

WORST CASE
UNENPECTED
MOTION. FREE
JOINT
UNANMUNCIATED.
CREM ACTION
REQUIRED,

REDUNDANY PATHS
REMATNING

CONFIGURATION VERIFICATION 10 AS DESIGN elc.

JOINT LEVEL lCCEPllHEE TESTING (ATP) INCLUDES AMBINET,
VIBRATION AND THERMAL-VAC TESTING.
(SPAR/GOVERNMEMT REP. - MANDATORY IISPEI:IIN POINTY.

SRMS SYSTEMS INTEGRATION, THE INTEGRATION OF MECHANICAL ARM
SUBASSEMBLIES AND THE F1{GHI CABIN EQUIPHEMT TO FORW THE SRNS .
INSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION UNICH
INCLUDES GROUNOING CHECKS, THRU WIRING CHECXS, WIKING ROUT ING,
INTERFACE CONNECTORS FOR BENT OR PUSH BACK COMVACTS ETC.

SRNS SYSTENS TESTING - STRONGBACK AND FLAT FLOOR AMSIENT
PE:F('IIIIICE FEST, (SPAR/GOVERNMENT REP. - MANDATORY INSPECTION
POINT)
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4080 0

—

HOTOR SHAFT
5114001281
AND GUiLL
COUPLER

ory-4
51140C1291

MODE :
MOTOR SHAFT

LOSS OF ARILITY
10 DRIVE JOINT.
MECHANICAL
ORAKES ARE
EFFECTIVE. AAM
MAY TAKE AN
UNENPECTED
TRAJECTORY.
CONSESTENCY
{TACH DATA)
CHECK WiILL
INITIATE AUTO
BRAKES.

LOSS OF ALL
WODES .

WORST CASE
UNENPECTED
MOTION. FREE
Jomy
UNANNUNCSATED .
CREW ACTION
REQUIRED.

REDUNDANT PATHS
REMAINING

...............
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FATLURE NESTORY

THERE HAVE BEEN MO FAILURES ASSOCIATED MIY
MODE ON THE SRS PROGAAM. HIW THIS FAILRE

RMS/MECH - 254




[

CRITICAL ITEMS LIST PROECT: %W"—W SYSTEN: AUCHANICAL ARM SUBSTSIEN
_____________ ————a . AS3*Y mom : T ASS ¥ uﬂ:‘!‘ﬂ‘lﬁthﬂ_‘ SHECY. _fy
[ TR [ TATLUAY Wodt | W0
ALs . ey ORAUING Afr. AND on Wi RAVIONALL FOR ACCLPTANCE
DLSICNAT 0N CAUSE N0 11DR CARTICALIIY
1080 ' NOTOR SHAFTY : LOSS OF apmLiTY -
- 5114001200 NOTOR SHATT 10 DAIVE JOINF, OPTRATIONRL CFFECTS
) M0 0UJLL 08 QUILL mcamica, 0 T TTTTED
CoUPLER COUPLIN IMAXES ARC
ary-¢ OREAKS, EFFECTIVE, anm ONC JOINE TAILS FREE. THE FAILED SOINT 1S oMLY AESTRAINED BY
SH140CI29) MAY TARL Aw SLARGOT FRICFION. ARR MAT WACKORIVE §f SRAKES MI OFF AND ANy
CAUSE(S): UNERPECTCD o UL OTHCR JOINTS ARC ORIVEN. ARM DOCS Mot ALSPOND 10
) FARIEUE TRAJECTORY, COMMANDS. FOR HAMD CONTROLLER COMMANDS CALY INHTRENTL Y
AtLiwe . CONSISTENCY LORPENSATCS FOR ANY UNDCSIRED ANR TAAJCCTORY.  wo DAIVE MODE S
{TACH DATA) AVAILABLE FOR FA1LED JOINI
CHECN WELL
INTIARC auro
PRAMES .
LOSS OF ALl CALN ACTioN
moog. | LTI ,
USE SINCLE noot 10 rosITion ornen’ soInTS rom sTow OR SETTISOM
YORST CcASE
UNEXPECTED CRLU TRALhing
mofiow. Faer | LT TTUTITE
JOINF THE CREW MILL BE 1RAIMED TO ALWAYS OBSEAVE
URANMUNC IATED, VHETHER THO ANM ES RESPONOING PROPERLY 1o COMMANDS . i1 |1t
CRIM ACTION ISH*T APPLY BmaKes.
AEQUIRED .
PISSION CONSTAAINE
Atowwoant parns | LT T TTTC TR
LM INING
--------------- CREN SHOLLD 8T TRAINED 10 OPELRATE UNOCLR vEAMiER RATES WITHIN
n/A 10 £1 OF SIAUCTURE. AUTO INAJECTORILS must 8¢ DLSICHED 10 cone
RO CLOSER THAN S £1 FROM SIAUCTORT . The OPERAION MUSE AL Ap)f
Y0 BLTECY THAT THE ARM IS RESPOMDING PROPEALY 10 CONMANDS via
UINGOM ANO/OR CCIV VIZNS DURING ALL amnm OPEAATIONS .
ARN_SHOULO NOT O MANCUVERED 10 POSHF{ON WHERE JTTTISOM CanmoT
: ST SATLTY PERFORMED,
i
SCREEH FATLLNES
"/A
OMRSD OFFL (me
IN DIRECT DAIVE MITH ELOON DIMATLD
VERIFY J0IRT nOT{om
. OMSS oMy I g mmunonr,
i

OPRSE OMLINC TURNAROUND
.............. gomeaemn-

IN SINCLE MOOE DAIVE  ALL gotnis
VERIFY TACHONCTER Sicmatumg
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