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FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CRITICAL HARDMARE 050270
NUMBER: MO-ADL-M15-X ATTACHMENT -
PASE &7 oF ¢

SUBSYSTEM NAME: REMOTELY OPZRATED ELECTRICAL UMBILICAL
. REVISION : 1 02/11/M91
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PART NAME PART NUMBER
VENDOR NAME - YENDOR NUMBER
a RU : MECHANICAL LIWKAGE COMPONENTS _V?El-iddli]
a SRU i MECHANICAL LINKAGE COMPONENTS ¥751-944201
a SRU : MECHANICAL LINEAGE COMPOMENTS ¥791-544204
B SRU : MECHANTCAL LEINKAGE COMPOMENTS  Y¥751.544209
B SRU : MECHANICAL LINKAGE COMPONETS ¥751-544221
e 3SRU : MECHANICAL LINKAGE COMPONENTS  V751-544223
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® EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:

a QUANTITY OF LIKE ITEMS:
ONE PER ROEU ASSEMBLY

w FUNCTIOM:
THIS ASSEMBLY OF MECHANICAL COMPONENTS TRANSFERS THE ROTATIONAL QUTPUT
OF THE DUAL ELECTRIC MOTOR HOQK {LATCH)} ACTUATOR INTO APPROPRIATE LIMEAR
MOTION 7O MOVE THE LATCH HOOXS INTO AHD QUT OF THEIR LATCHED POSITION.
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FAILURE MODES EFFECTS ANALYSIS (PMER) -- CRITICAL FAILURE MODE

NUMBER: MO-AD1-M15-0L

. REVISIONS l 02711781 R
SUBSYSTEM: REMOTELY OPERATED ELECTRICAL UMBILICAL

ITEM HAME:; MECHANICAL LINKAGE COMPORENTS
FAILURE MOOE:
PHYSICAL BINDING/JAMMING OR FAILS FREE

MISSIUN PHASE:
Qg ON-ORBIT

CRITICALITY OF THIS
FAILURE MODE:2/2

————— e A A o e kP N B mm e m m m am wd F RRRR E

VERICLE /PAYLDAD/KIT EFFECTIVITY: 102 COLUMBIA

+F 1K

CAUSE:

103  DISCOVERY
104  ATLANTIS
105  ENDEAVQUR

ADVERSE TOLERANCE/WEAR, CONTAMINATION/FOREIGN OBJECT/QEBRIS, LOSS OF
LUBRICANT, FA[LURE/DEFLECTION OF INTERMAL PART, TEMPERATURE, FATIGUE,

VIBRATION
CRITICALITY 1/1 DURING INTACT ABORT ONLY? NO
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REDUNDANCY SCREEN A) N/4
8) N/&
C) N/A

PASS/FALL RATIOMALE:

A)

NJA

B)

N7 A

C)

H/R

_______ " _ FAILURE EFFECTS -

(A} SUBSYSTEM:

LOSS OF (MODK) LATCH/UNLATCH FUNCTICN.

(8) INTERFACING SUBSYSTEM(S):
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ORBITER-TO-PAYLOAD CDONNECTOR HALVES CANNOT BE OISCONMECTED/CONNECTED

MO-AD1 - &g

5050270
ATTACHMENT .
FAGE &R r g



PAGE: 3 PRINT DATE: 02/12/91

FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CRITICAL FAILURE MOOE
NUMBER: MO-A01-M15-01 5050270

ATTACHHENT -
WHEM REQUIRED. PAGE 69 OF 5%

m (C) MISSION:
LOSS OF ROEL MISSION CBJECTIVE.

m {0) CREW, VEHICLE, AND ELEMENT{S):
NO EFFECT,

a {E) FUNCTIOMAL CRITICALITY EFFECTS:
THESE FAILURE EFFECTS RESULT IN LOSS QF CAPACITY REQUIRIKG EVA WORK-
AROUND TO MATE/DEMATE COMMECTQR HALWES.
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m {A) DESIGN: .
DESIGN FACTOR OF SAFETY 1S 1.4 X LIMIT LOAO. ALL COMPONENTS SHOMW
POSITIVE MARGINS BY ANALYSIS. OESIGN PRECLUOES DAMAGE UNDER STALLED
CONDITION, ~EMERGENCY EVA DISCONNECT IS PROVIOED FO MANUALLY OVERRIDE
INOPERATIVE LINKAGE AS PART OF THE LATCH/UNLATCH MECHANISM,

ALL THE MECHANISM MATERIALS HAVE BEEN CHOSEN FOR MIGH STRENGTH/LOW

WEAR CHARACTERISTICS, MECHANISWM DESIGNED WITH POSITIVE MARGINS OF
SAFETY FOR WORSE CASE THERMAL COMDITIONS., ALIGNMEMT MECHAMISM DESIGNED
10 ENSURE PROPER CAPTURE ENVELOPE FOR WORSE CASE THERMAL COMDITIONS.
DE%%GH OF THE LATCH SYSTEM PERMITS PARTIAL WORKAROUND 8Y CREW EvA
ACTIONS.

a (B} TEST:
QUALIFICATION:
THE LATCH MECHANISM [S CERTIFIED PER CR 60-287-0057-0001. SYSTEM
QURLIFICHTIUH TESTS INCLUDED:
* VISUAL EXAMINATION TD WERIFY CONFORMANCE TG ORAWINGS,
IDENTIFICATION MARKINGS, AND CLEANLINESS.

* ENVIRONMENTAL TESTS - VIBRATIOM (BOOST) FOR 80 SEC/AXIS. FLIGHT
VIBRATION FOR 140 SEC/AXIS. FIVE THERAMAL/VACUUM CYCLES WITH
SIMULATED ROEU/PAYLOAD DISPLACEMENTS.

* OPERATIONAL LLFE TESTS - B4 CYCLES ON ARM AND LATCH MECHANISM.

* QUALIFICATION ACCEPTANCE TESTS TO CERTIFY MECHANISM FOR FIVE
ACCEPTANCE THERMAL AND FIVE ACCEPTANCE VIBRATION TESTS.

* MAXIMUM OLSPLACEMENT TESTS TO VERIFY OPERATIONAL ENVELOPE.

* LIMIT, LIMIT PLUS LOADS TESTS TO VERIFY STATIC LOADING.

* ARM AND LATCH STALL LOAD TESTS.

ACCEPTANCE :

THE ARM AND LATCH MECHANISMS WERE RIGGED PER CONTROLLED SPECIFICATION
MLOI0B-0188, PLUS:
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FAILURE MODES EFFECTS AMALYSIS (FMEA) -~ CRITICAL FAILURE MODE SOSG270
MUMBER: MO-ADL-M15-01 Ml'.l.cungm._“
FACE 70 oF Wl

* ACCEPTANCE VIHRATION RANDOM SRECTRUM 3 MIN/AXIS,
* SCCEPTANCE THERMAL ONE ANMD QNE-HMALF THERMAL CYLLES.

CERTTFICATION BY ANALYSTS/SIMILARITY:

FACTORS INCLUDE: HUMIDITY, FUNGUS, OZONE, SALTSPRAY, SAND/DUST,
ACCELERATION, FACTORS OF SAFETY, HAIL, LIGHTNING, RAIN, SOLAR RAQTATION
{THERMAL AND MUCLEAR), STORAGE/OPERATING LIFE, METEOROIDS, ACQUSTICS,
AND EXPLOSIVE ATMOSPHERE.

GROUND TURNARQUND:
THE RCEU [§ USED A5 PAYLOAD INTEGRATION MARDWARE FOR DES{GNATED

PAYLOADS ONLY, THE ROEY I5 CANDIDATE EQUIPMENT FOR ALL VERICLES AND
FOR ALL FLIGHTS AND AS SUCH IS EVALUATED OURING GROUND TURNAROUND WHEN
REQUIRED. THIS EVALUATION INCLUDES VISUAL [NSPECTION FOR EVWIDENCE OF
UNUSUAL OPERATION AND A COMPLETE FUNCTIOMAL CHECK.

w {C) INSPECTION:
RECEIVING INSPECTION i
MATERIAL AND PROCESS CERTIFICATIONS VERIFIED BY INSPECTION.

CONTAMINATION CONTROL
INSPECTION VERIFTES CLEANLIMESS IS5 MAINTAINED. [INSPECTION VERIFEES

CORROSION PROTECTION PER MAOGOA-ID].

ASSEMBLY /INSTALLATION

DIMENSIONS OF DETALL PARTS VERIFLED BY INSPECTION. FASTENER
INMSTALLATION IS5 VERIFIED BY INSPECTION. ASSEMBLY AMD RIGGING OF HOOK
LINKAGE COMPONENTS IS VERIFIED BY INSPECTIOM.

NONOESTRUCTIVE EVALUATION
PENETRANT INSPECTION OF DETAIL PARTS IS VERIFIED BY INSPECTION.

CRITICAL PROCESSES
APPLICATION OF LBJL40-005 ORY FILM LUBRICANT PER MAD112-302 IS VERIFIED

BY INSPECTION. HEAT TREATING !S5 WERIFIED BY INSPECTICN.

TESTING
ACCEPTANCE TESTING OF THE HOOK LINKAGE COMPONENTS ASSEMBLY PRIUR TO

OFLIVERY 1S YERIFIED BY INSPECTION PER APPLICASLE PROCEDURE.

HANDLING fPACKAGING
HANDLING AND PACKAGING REQUIREMENTS ARE VERIFIED BY INSPECTION,

m () FAILURE HISTORY:
NONE
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FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CRITICAL FAILURE MODE w6270
NUMBER: MO-AD1-M15-01 ATTACHMEN" -
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| {E-] OPERATIONAL USE:
CONDUCT EVWA WORKAROUND TO MATE/DEMATE CONMECTOR HALVES.
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RELIABILITY ENGINEERING: M. P, RAGLSA cﬂ'j'f

JESIGN ENGINEERING  : G. CAMPEELL
QUALITY ENGINEERING  : M. F. MERGEN

NASA REL[ABILITY : @E% o
NASA SUBSYSTEM MANAGER P
NASA QUALITY ASSURANCE : :
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