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FAILURE MODES EFFECTS ANALYSIS (FMEA} -- CRITICAL HARDWARE
NUMBER: 0Z- EE-LDI—I

SUBSYSTEM WAME: FAYLOAD RETEN & DEPLOY - IU5G DAMPER/LATCHES
REYISION : 2 03/29/90
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PART HAME PART HUMBER
VERDDR NAME VENDOR NUMBER
LRy LIGH™WEIGHT LONGERON LATCH V073-5441C0
a LRU MIDDLEWEIGHT LONGERON LATCH ¥073-544230
R SUPER MIDOLE WT LOMGERON LATCH  WO73-544£30
SRU LATCH DRIVE MECHANISM ¥073-54421C
""""""""""""""" Ceakt 0ATa T
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= EXTENDED DESCRIPTION QF PART UNDER ANALYSIS:

o QUANTTTY OF LIKE ITEMS:
20 MAZ

a FUNCTION:
LIGHTEIGHT, MIDPLEWEIGHT QR SUPER MIDDLEWEIGAY _OUNGERON LATCHES REALT
FLIGFT LGADS ON PAYLOAD HORIZONTAL TRUNNION HELD BETWEEN TW SPHERICAL
HALF BEARINGS. REDUWDANT MOTORS DRIVE A DIFFERENTIAL AND GEAREDX TO
ACTUATZ THE DRIVE LINKAGES AND HCOK. THERE IS MO TORQUE LIMITER EN
THE LAT7H,
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FAILURE MODES EFFECTS AMALYSIS [FMEA} -- CRITICAL FAILURE MODE

NUMBER = 02-5E-L01-01

REVISIONF * 2 D03/25,/9D
SUESYSTEM: PAYLOAN RFTFN & NFPINY - 1S DAMPER/LATCALS
CRITICALITY QOF THIS

[TEM HAME: LATCH DRIVE MECHANLSM FATLURE MODE:1/1

A o ———— ————— N W = W — W — — — — ——— ——AEEEEwTWT— T

FATLURE WODE:
PHYSICAL BINDING/JAMMENG

MISSION PHASE:
0 ON-0ORBIT
07 DE-OREIT

VEHICLE/PAYLOAD/KIT EFFECTIVITY: .02  COLUMBIA

103 CISCOVEZRY
104  ATLENTIS

CAUSE:

CBDVIRSE TOLERANCES/MWEAR, CONTAMINATION/FORETEN DEJECT/DEBRIS,

DEFCTIVE 2ART/MATERIAL O MANJFACTURING DEFICT, TEMPERATURE,
VIARATION

CRITICALITY 171 DURTNG INTACT ABORT ONLY? RO

R ——— P e B g T T et e

REOUNDANCY SCREEN A) N/A

B) N/A
C) N/A
PASS/FAIL RATIONALES
A) -
B)
C)

D —————— R R PR i
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{AY SUBSYSTEM: )
LOSS QF ABILITY T2 ORIVE THE LATCH DPEN OR CLOSZD.

(3) INTERFACING SUBSYSTEM({S): |
INGRILITY TD EITHER UNBERTH PAYLOAD (IF FAILED CLDSED GR PARTIALLY
CLOSE]) OR RES-RAIN PAYLOAD {IF FAILED OPEN OR PARTIALLY OPEN). FRO-
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FAILURE MODES EFFECTS ANALYSIS (FMEA} -- CRITICAL FAILURE MODE
NUMEER: 02-5E-L01-01

CEDURALLY, DRIVE COMMAND WILL BE REMOVED GEFORE MGTOR BURKCUT CAM
DCCUR -

a [C) MISSION: -
PESSIELE LOSS OF MLSSION DUE TO IKABILITY TO UNBERTH QR RESTRAIN

PAYLOAD .

s (D) CREW, VEWICLE, AND ELEMENT(S):
POSSIELE LGSS OF CREW/VERICLE GUE TO UNRESTRAINED PAYLOAD DURING ENTRY.

m {E} FUNCTIGNAL CRITICALITY EFFELTS:

- DISPOSITION RATIONMALE -

o i W NiiE R L N L b b Erw b
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m {A) DESICN:
FLREYS GF DRIVE MECHANISM ARE MADE OF HIGH STRENGTH, HEAT AND CORROSTON
RESISTANT NICKEL ALLOY (-INCOWEL 718); ALSO MP3SN ALLDY FOR SUFER
MIDCLEWEIGHT LaTCH. FACTOR GF SAFETY IS 1.4 Jvwe? LIMIT LOADS, FOSITIVE
MARGTNS 0N ALL COMPONENTS, DUAL ROTATION SURFAZES HAYE BEEN EMPLOYED
OW JRIVE MECHEMISM. DUAL MOTORS &NG SWITCHES ARC USED FOR REDUNDANLY.
MANESL BRIVE USING A STANDARD 7/18 INCH SOCKET WRZINCH L5 PROVIDEQ FOR
EMERGERCY EXTRAVEALICULAR ACTIVITY (EVA). BASIC DESIGN IS SAME AS
PAYLOAD REYENTION LATCA ACTULATOR (PRLAY.

a {8) TEAT:
ACCIPTANCE TESTS: THE FOL_OWING TESTS ARE PERFORMED FOR ALL FLIGHT
ARTICLES AND WERE PEREORMED FOR FaCH QUALIFICATION TEST ARTICLE:
VIBRATION RAMGE - 20 72 2,000 HI MAXIMUM LEVEL DF 0.04 g2/RZ FROM 80 TO
350 HZ, ALL AXES. THERMAL - STABILIZED RANGE FROM -180 DEG F 10 +25%
SEG F.  FUNCTIOMAL TESTS COMNDUCIED AT -BO DEG £, +70 DEG F, AND +255
NEG F. LGACS/BLIGHMENT - VERTFY RETEMNTION OF LATCHED FOSITION AT BO%
LIMIT LOAD, AS WELL A5 SPHERICAL BEARING TORQUE RESTSTANCE AND TRAVEL
LIM[TS, ONE UNLT TESTED TO 110% LIMIT LGAQ, ELECTRICAL - VERIFY
(WITHIN DESIGN LIMITSY CONTINLITY, DIELECTRIC STREMGTH, INSDLATION
RESISTANCE, AND SWITCH OJPERATION.

JUALTFICATION TESTS: THE FOLLOWING IS A SUMMERY OF TESTS CONDUCTED

PER CR 44-5494730-001 7O INCLIGE BO™H HATURAL AND INQUCED ENVIRONMENTAL
EFFECTS Tg THE LATCH ASSEMBELY AND THE LATCH-TC-BRIDGE/TEUNNION
FRICTICH/LOAD INTERFACE. FUMCTIONAL TZSTS WERE CONDUCTED DURING AND
FOL_OWING EACH PHASE OF TESTING TO DETERMINE ZFFECTS, ENVIRONMENTS AND
REQUIREMENTS ACCEPTED BY AMALYSIS IMCLJDE FUNGLS, DZOME, SALT SPRAY,
CCELERATION, SOLAR RADIATION (THERMAL AND NUCLEAR}, METEOROIDS, SAND
EHD DUST, STGRAGE, FACTOR OF SASETY, RELIABILITY, MAINTAINABILITY,
MATZRIALS AND PRCCESSES, ELECTRICAL CESIGN AND SAFETY. CERTIFICATION
BY SIMILARITY INCLUDED VACUUM, RANDOM YIBRATION, HANDLING SHOCK,

92-5E - 33



PAGE: 4 PRINT DATE: D3/33/90

FATLURE MODES EFFECTS ANALYSTS (FMEA} -— CRITICAL FATLURE MODE .
HUMBER:_ 02-5E-LOL1-01

THEBMAL CYCLIMG, FULL OPERATING LIFE, QUALIFICATION ACZEPTANCE
YIERATIGK Tz5T {DAUT} QUALIFICATION ACCEPTANCE THERHHL TEST {QATT),
TRUNNICN/BRZGGE FRICTION, MECHAWICAL 3TOPS, AND EXPLOSIVE ATHMOSFHERE.

OMRSD: GROUNG TURNAROUND IXCLUDES RELEASE DPESATICH {SYSTEM 1), LATCH-
ING DPERATION {SYSTEM 1}, RELEASE OPERATION [SYSTEM 2), AND LATCHING
OPERATION {SYSTEM 2},

m {C) INSPECTION:
AECEIVING INSPECTION
MATERIAL AND PROCESS CIRTIFICATIONS VERIFIED 8Y CNSPECTION.

CONTAMINATION CORTROL
[NSPECTION VERIFIES CLEANLIKESS IS MAINTAINZD. CMNSPECTION VERIFIES
CORROSION PROTECTION PER MADBEOS-ICI1.

ASSEMBLY /INSTALLATICON
DIMENSIONS OF DETAIL PARTS YERIFIED BY IMSPECTION. FASTENER
[HSTALLATION 1% YERIFIED BY TNSZPECTION. ASSEMELY AND RIGGING OF LATCH

IS VERIFIEQ BY INSPECTION.

NONDESTRLCTIVE EVALUATION
PENETRAST IWSPECTIDN OF DETAIL PERTS [5 VERIFTED BY THSPECTICH.

CRITICAL PROCESSES
APPLICATIGN (F LBOEAD-0D5 DRY FILM LUBRICAMT PER MAOL1_Z-302 IS
YERIFIED BY INSPELTION. HEAT TREATING IS VERIFIED BY INSPECTICH.

TESTING
ACCEPTARCE TESTING OF THE LATCH ASSEMBLY PRIOR TO DELIVERY 15 WERIFTED
PER PROCEDURE.

HANDLING/PACKAGTNG ) _
HANOLTNG AHD PACKAGING REQUIREMENTS ARE VERIFICZD BY INWSFECTION,

m {0) FAILURE HLSTORY:
THERE HAVE BEEN W2 ACCEPTANCE TEST, CUALIFICATION TEST, FLELD DR
FLIGHT FAILURES ASSQCIATED WITH THIS FAILLURE MUCE. .

n (E} OPERATIONAL USE:
CREW COULD ATTEMPT TO RELIEVE JAMMED CONDITIOM 3¥ REUERS NG HND
RECYCLIWE LATCH OR EVA CREWMAN COULD ATTEMET ¥3 OPEW/CLOSE LATCH
MANUALLY USING EMERGENCY DRIVE S50CKET. HOWEVER, EWA PROCEOURES WILL NOT
BYPASS THIS FAILURE IN THE LIWKAGES AWO HOOK.
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FALLURE MOOES EFFECTS ANALYSIS {PMEA) -~ CRITICAL FAILURE MODE
- NUMBER: 02-SE-LOL-{1

- APPROVALS -

RELTABILITY ENSINEERING: D. M. MAYNE
DESIGN ENGINEERING : 0. 5. CHEUNG
QUALITY EMGINEERING ¢ 0. J. BUTTHER
MaS4 RELIABILITY : CoE
NASA SUBSYSTEM MANAGER
NASA QUALITY ASSURANCE :
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