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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
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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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FATLURE MODES EFFECTS AMALYSIS (FMER) -- CRITICAL FAILURE MODE
HUMBER:- 02-5E-L01-02

REVISIONE - 2 03/29/%0
SHRSYSTAM-  PRYLGAD RETCW & DEPLOY - TUS CAMPER/LATCHES
CRITICALITY OF THIS

ITEM HAME: TCH GRIYVE MECHANIGM FAILURE HMODE:1/1

o FAILURE MODE:
FAILS FREE

MISSION PHASE:

L0 LIF-0FF
0o OH-ORBIT

oo 0L-ORBIT

o VEHICLE/PAYLOAD/KIT EFFECTEVITY: 1C2 COLUMSIA
: 103 DISCOVERY
1 104 ATLANWTIS

B EAUERE;
CCRROSION, DEFECTIVE FART/MATERIAL OR MARUFACTURING BEFECT, EXCESSIVE

LGAD, FALLURESOEFLECTION OF INTERNAL PART, FATIGUE
a CRITICALITY 171 DURING INTACT ASORT ONLY? HO
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= REDUNDANCY SCREEM A} H/a

a . B) H/A *
L] C) NSA
PASS/FAIL RATIOKALE:
B A)
a B}
= C)
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g {A) SUBSYSTEM: T
LOSS OF ABILITY TO MAINTAIN 0R ACHIEVE AN OVERCONTER CORMOITION.

@ (B) INTERFACING SUBSYSTEM(S):
INABI_ITY TO RESTRATH THE LOMBCRON TRUNNIGH CF A BERTHID PaYLOAD,

-m {C) MISSION:
POSSIBLE LOSS CF MISSION JUS TQ TNARILITY TO RESTRAIN PAYLDAD.
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FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CRITICAL FAILURE MCDE
NUMBER:, 02-5E-101-02

= (D) CREW, VEHICLE, AMD ELEMENT(S): .
POSSIBLE LOSS OF CREW/VEHICLE DUE TO UNRESTRAINED PAYLOAD DURING

RSCENT/ENTRY.
e {E) FUNCTIONAL CRITICALITY EFFECTS:

________-___-_'_q__A-___'-_Fd‘-______-_r__‘-r_‘4---_--------_J_--—_______‘-.

---------r_‘-'——ﬁ‘----------'r———ﬂ‘--'w—---------ﬁ—————---————————_u-—————d_

m (A} DESIGN:
PARTS OF ORIVE MECHANISM ARE MADE OF HIGH STRENGTH, HEAT AND CCRROSLDN
RESISTANT NIZKEL ALLCY fINCONEL 718); ALSS MP3SN ALLOY FOR SUPER
MIDCLEWELGHT LATCH., FACTOR OF SAFETY 15 1.4 GVER LIMIT LOADS, POSITIVE
MASGINS OM ALL COMPONEWTS. DUAL RDTATION SURFACES HAVE BEEN EMPLCYED
ON CRIVE MECHAMISH., CUAL MOTORS AND SWITCHES ARE USED FOR REDUWDANCY.
MGHUAL DRIVE USING A STANDARD 7/16 INCH SOCKET WRENCH IS PROVIOED FOR
EMERGENCY EXTRAVEHICULSR ACTIVITY (EVA). BASIC DESIGN IS SAME AS
PAYLOAD RETENTION LATCH ACTUATOR (PRLA]. ,

g (B} TEST:
LCCEPTANCE TESTS: THE FOLLOWING TESTS RRE PERFZRMED FOR ALL FLIGHT
ARTICLES AND WERE FERFIRMED FOR E&CH QUALIFICATION TEST ARTICLE:
VIBRATION - RANGE 20 TO 2,000 HZ Ma¥IMUM LEVEL CF 0,04 g2/KZ FROM 30 TO
350 HZ, ALL AXES. THERMAL - STABILIZED RANGE FRCM -180 OES F TO +253
DEG F.  FUNCTIONAL TESTS COMCUCTED aT -B0 DEG F, +70 DEG F, AND +25%
DES F. LOADS/ALIGNMENT - VERIFY RETENTION QF LATCHED POSLTION AT BJ%
LIMIT LOAD, &5 WELL AS SPRERICAL BEARING TORQUE RESISTANWCE AND TRAVEL
1 TMIT5. CME UNIT TESTED TO 1l0% LIMIT LOAD., ELECTRICAL - VERIFY
(WITHIN DESIGN LIMITS) CONTINUITY, DICLECTRIC STRENGTH, THSULATION
RESISTANCE, AND SWITCH OPERATION.

GUALTFTCATION TESTS: THE FOLLOWING 15 A SUMMARY OF TESTS CONDUCTED

SEA CR 44-544230-001 TO INCLLDE BOTH NATURAL AND INOLCED ENVIRONMEINTAL
EFFECTS TO THE LATCH ASSEMELY AND THE LATCH-7T0-BRTDGE/TRUNNICH
FRICTION/LCAD LNTERFACE. FUNCTIONAL TESTS WERE CONDUCTED DURING AND
FOLLOWING CACH PHASE OF TESTING TO CETERMINS EFFECTS, ENVIRDNMENTS AND
RE77J-REMENTS ACCEPTED BY ANALVSIS INCLUDE FUNGUS, OZGNE, SALT SPRAY,
ACCELERATICN, SOLAR RADIATION {THERMAL AND WUCLEAR), METECROIDS, $SAND
AND DUST, STORAGE, FACTOR OF SAFETY, RELIABILITY, MAINTRINABILITY,
MATERALS AND PROCESSES, ELECTRICAL DESIGY AXD SAFETY. CERTIFICATICH
BY SIMILARITY INCLUDED VACUUM, RANDOM VIBRATION, HANDLING SFUCK,
THERMAL CiCLING, FULL GPERATING LIFE, QUALIFICATION ACCEPTANCE
VIBRATION TEST (QAVT), QUALIFICATION ACCEPTANCE THERMAL TEST {QATT),
TRUNNION/BRIDGE FRICTION, MECHANICAL STOPS, AND EXPLOSIVE ATMOSPHERE.

OMASD: GROUWD TWRNARJUND INCLUDES RELEASE DFEHATIDN.(SYﬁTEMS 1 &KD 2}
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FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CRITICAL FAILURE MODE
NUMBER:, 02-5E-L01-02

AHD LATCHING QPCRATION {SYSTEMS 1 aND 2).

e {C) INSPECTION:
AECEIVING IMSPECTLCH
MATERIAL AND PROCESS CERTIFICATIONS VERLFIED BY INTZPECTION.

CONTAMINATION CONTRAL
TNSPECTION VERIFIES CLEANLINESS 1S MAINTAINED. INSPECTION VERIFIES
CORROSTON PRITECTION PER MACE08-301.

ASSEMBLY /INSTAL_ATION

DIMENSIONS OF DETAIL PARTS VERIFIED BY [NSPECTTON. FASTENER
INSTELLATION 1S VERCFIED EBY INSPECTION. ASSEMBLY AND RIGGING OF LATCH
I3 VER[FIED 3Y INSPECTION.

XONCESTRUCTYIVE EVALUATION
PENETRANT INSPECTION OF DETAIL PARTS I35 VERIFIED Y IN3PECTION,

CRITICAL PROCESIES .
AFPLICATION OF LBO14C-005 CRY FILM LUBRICANT PER MAOL12-302 15
VERIFLED BY [MSPECTICH, HEAT TREATING 15 VERIFIED 3Y IWSPECTION,

TESTING
ACCEPTANCE TISTIWG OF THE LATCH ASSEMELY PRIDR TO DELIVERY 15 VERIFIED

BY INSPECTIIM.

HANOLING/PECKAGT HG .
HAKDLING AN PACKAGING PEQUIREMENTS ARE VERIFLED BY INSFECTION.

= (D) FAILURE HISTORY:
THERE HAVE BIZN WD ACCEPTAMCE TEST, CUALIFICATION TEST, FIELD CR
FLIGHT FATLURES ASSOCIATED WITH THLS rAILURE MODE.

= (E) OPERATIONAL USE!
CREW COULD ATTEMPT 70 RELIEVE JAMMED CONDITION BY REVERSIAG AND
SECYCLING LATCH QR EVA CREWMAN COULD ATTEMPT TO DPEW/CLOSE LATCH
MANUALLY USING EMERGENCY ORIVE SOCKST. HOWEVER, EWA PROCECURES WILL NOT
BYPASS THLS FAILURE IN THE LINKASES AND HOOK,
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. FAILURE MODES EFFECTS ANALYSIS (FMEA) —- CRITICAL FAILURE MODE
NUMBER;_ D2-5E-101-02

| PELTABTLITY ENGINEERING: D. M. MAYNE 2 A A
DESIGN ENGINETRING : 0. 5. CHEUNG s AT Wfemr
QUALITY EWGINEERING ¢ 0. J. BUTTNER ggbr (' i
NASE RELTABILITY : GE T4
NASA SUSSVSTEM MAMAGER : ) w2l
NASA QUALITY ASSURANCE < i TN T

02-5E - 39



