PAGE: 1 ' PRINT DATE: 02/12/91

FAILURE MCDES EFFECTS AMALYSIS (FMEA) -- CRITICAL HARDMWARE
NUMBER: MO-ADL-MO7-X

SUBSYSTEM NAME: REMOTELY OPERATED ELECTRICAL LMBELICAL
REVISION :* 1 0Q2/11/91
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PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
asRU LATCH ACTUATOR NG287-0057-0001
. HOOVER ELECTRIC 17820-1
""""""""""""""""" pART DATA ., 7
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a EXTENDED DESCRIPTIOM DF PART UMDER AMALYSIS:
MOTOR DRIVEN GEARBOX

m QUANTITY OF LIKE ITEMS:z 2
ONE FER ROEU ASSEMBLY
17B20-7 (ARM ACTUATOR) [S SIMILAR [TEM.

m FUNCTION:
THE LATCH ACTUATOR USES REQUNDANT MOTORS OQRIVING THROUGH A
DIFFERENTIAL/GEARBOX TQ PROVIDE THE FORCE MECESSARY TQ LATCH/UMLATCH

THE ORSITER TO PAYLOAD ELECTRICAL CONNECTOR HALVES.
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FALE 31 OF
FAILURE MOOES EFFECTS ANALYSIS (FMEA) -- CRITICAL FATLURE MODE
NUMEER: WMO-ADI-MO7-01

REVISIONF 1 02/11/81 R
SUBSYSTEM: REMOTELY QPERATED ELECTRICAL UMEILICAL
CRITICALITY OF THIS

ITEM NAME: LATCH ACTUATOR FAILURE MCDE:2/2
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a FAILURE MODE:
PHYSICAL BIHDING/JAMMING GR FATLS FREE

MISSIOM PHASE:
Qg ON-QRBIT

o VEWICLE/PAYLDAD/KIT EFFECTIVITY: 102 COLUMBIA
103  DISCOVERY
104  ATLANTIS
105  EWDEAVOUR

kv mm dd

m CAUSE:
ADVERSE TOLERANCE /WEAR, CONTAMINATION/FOREIGN DBJECT/DEBRIS, LOSS OF
LUBRICANT, FATLURE/DEFLECTION OF [NTERMAL PART, TEMPERATURE, FATIGUE,
BROKEN PART, WIBRATION,

m CRITICALITY 1/1 DURING INTACT ABORT OMLY? MO
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® REDUNDANCY SCREEN A} N/A

. . B} N/A

= C} N/A
PASS/FAIL RATIDMALE:

| A)

m B)

m C)
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m (A) SUBSYSTEM:
LOSS OF MATE/QEMATE FUNCTION.

m (B) INTERFACING SUBSYSTEM(S):
PAYLOAD CANNOT BE DEPLOYED/RETRIEVED, AS APPLICABLE.

m (C) MISSION:
LOSS OF MISSION OBJECTIVE.
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FAILURE MODES EFFECTS AMALYSIS (FMEA) -~ CRITICAL FAILURE MOOE —
NUMBER: MO-AD1-MO7-GL .

w (D) CREW, VEHICLE, AND ELEMENT(S):
NO EFFECT.

w (€} FUNCTIONAL CRITICALITY EFFECTS:
THESE FALLURE EFFECTS RESULT IN LOSS OF CAPACITY REQUIRING EVA WORK-

AROUND TO MATE/DEMATE CONNELCTOR HALVES.
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® (A) DESIGM:
GEARBOX IS SEALED TO EXCLUDE CONTAMINATION. DESIGM FACTOR OF SAFETY IS
1.4 X LIMIT LOAR. ALL COMPONENTS SHOW POSITIVE MARGINS BY ANALYSIS.
DESIGN PRECLUDES DAMAGE UMDER STALLED CONDITION, EMERGENCY EVA
DL3CONNECT [S PROVIDER TO MANUALLY OVERRIDE INOPERATIVE GEARBOX AND

LATCH/UNLATCH DISCONNECT,

ALL THE MECHANISM MATERIALS HAVE BEEM CHOSEN FOR HIGH STRENGTH/LOW

WEAR CHARACTERISTICS. MECHANISM DESIGNED WITH POSITIVE MARGINS OF
SAFETY FOR WORSE CASE THERMAL CONDITIONS. ALIGNMENT MECHANISM DESIGNED
TQ ENSURE PROPER CAPTURE ENVELOPE FOR WORSE CASE THERMAL CONDITIONS.
DESTGN OF THE ACTUATION SYSTEM PERMITS PARTI[AL WORKARQUND BY CREW EVA

ACTIONS,

m {B) TEST:
QUALIFICATION:
THE LATCH MECHANISM [S CERTIFIED PER CR A0-2B7-0057-0001. SYSTEM
QUALIFICATION TESTS INCLUDED:

* YISUAL EXAMINATION TGO VERIFY CONFORMANCE TO ORAWINGS,
TDENTIFICATION MARKINGS, AND CLEANLINESS.

* ENVIRONMENTAL TESTS - YIBRATION (BOOST) FOR S0 SEC/AXIS. FLIGHT
YIBRATION FOR 140 SEC/AXIS. FIVE THERMAL/VACUUM CYCLES WITH
SIMULATED ROEU/PAYLOAD DISPLACEMENTS.

* JPERATIONAL LIFE TESTS - 84 CYCLES ON ARM AND LATCH MECHAMISM.

* QUALIFICATION ACCEPTANCE TESTS TO CERTLFY MECMAMISM FOR FIVE

ACCERTANCE THERMAL AND FIVE ACCEPTANCE YWIBRATIOM TESTS.
MAXTMUM DISPLACEMENT TESTS TO VERIFY OPERATIONAL ENVELOPE.
LIMIT, LIMIT PLUS LDADS TESTS TU YERIFY 3STATIC LODADING.
ARM AMD LATCH STALL LOAD TESTS.

L3 N

ACCEPTANCE:
THE ARM AND LATCH MECHANISMS WERE RIGGED FER CONTROLLED SPECIFICATIUN
MLO304-0185, PLUS:

* ACCEPTANCE VIEBRATION RANDOM SPECTRLM 3 MINFAXIS.

* ACCEPTANCE THERMAL ONE AND ONE-HALF TRERMAL CYLLES.
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FAILURE MOQES EFFECTS ANMALYSIS (FMEA) -~ CRITICAL FAILURE MOOE
. NUMBER: MO-AD1-MO7-01

CERTIFICATION BY ANALYSIS/SIMILARITY:

'FACTORS INCLUDE: HUMIDITY, FUNGUS, OZONE, SALTSPRAY, SAND/DUST,
ACCELERATION, FACTORS OF SAFETY, HAIL, LIGHTNIMG, RAIN, SCLAR RADIATION
(THERMAL AND NUCLEAR), STORAGE/OPERATING LIFE, METEORQIDS, ACOUSTICS,
AND EXPLOSIVE ATMOSPHERE.

GROUND TURMAROUND:

THE ROEU 5 USED AS PAYLOAD INTEGRATION HARDWARE FOR DESIGRATED
PAYLCADS ONLY. THE ROEH I5 CANDIDATE EQUIRMENT FOR ALL VEHICLEZS AMD
FOR ALL FLIGHTS AND AS 3UCH {5 EVALUATED QURING GROUND TURNARQUND WHEM
REQUIRED. THIS EVALUATION IMCLUDES VISUAL INSPECTION FOR EVIQEMCE OF
UNUSUAL OPERATION AND A COMPLETE FUNCTIONAL CHECK.

@ {C) INSPECTION:
MECETWING INSPECTION
NATERIAL AND PROCESS CERTIFICATIONS ARE VERIFIED BY INSPECTION. ALL
PURCHASED PART DATA PAKS ARE VERIFIED BY INSPECTION.

CONTAMINATION CONTROL
INSPECTION VERIFIES CLEANLINESS IS MAINTAINED. INSPECTION VERIFIES
- LORRDSION PROTECTION PER MADSCS-301.

. ASSEMELY JINSTALLATION
. OIMENSIONS OF DETAIL PARTS VERIFIED BY INSPECTION. FASTENER
INSTALLATION IS VERIFIED BY INSPECTION. ASSEMALY AND RIGGING OF
GEARBOX I5 VERIFIED BY INSPECTION.

NONDESTRUCTIVE EVALUATION
PENETRANT INSPECTION CR MAGNETIC PARTICLE INSPECTION VERIFIED RY
INSPECTION.

CRITICAL PROCESSES
AFPLICATIUN OF LBD140-005 DRY FILM LUBRICANT PER MAU112.302 IS VERIFIED
BY INSPECTION. HEAT TREATING [S VERIFIED BY [NSPECTICON.

TESTING
ACCEPTANCE TESTING OF THE GEAR BOX ASSEMALY FRIOR TO UELIVERY IS
VERIFIED 8Y [NSPECTION PER APPLICABLE PROCEDLRE,

HANDLING/PACKAGING
HANDLING AND PACKAGING REQUIREMENTS ARE VERIFIED BY ENSPECTIONM.

w (D) FAILURE MISTORY:
NONE
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FAILURE MODES EFFECTS AMALYSIS {FMEA) -- CRITICAL FAILLURE MODE
MUMBER: MO-AD1-M07-01

m (E) OPERATIONAL USE:
CONDUCT EVA WORKAROUND TO MATE /DEMATE CONNECTOR HALVES.
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RELIABILITY ENGINEERING: M. P. RAGUSA
DESIGN ENGINEERING : G, CAMPBELL
QUALITY ENGINEERING  : M. F. MERGEM ¢ fri/: : ¢
NASA RELIABILITY : £ rew.«m 2/
NASA SUBSYSTEM MANAGER : DA - | ey 27,

NASA EPDEC RELLABILITY - ;
NASA QUALITY ASSURANCE : : WM?H;

wmO-AD1 — 34



