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FAILURE MODES EFFECTS ANALYSIS (FMEA) — &L HARDAWARE _
MUMEER: Me-{MA-MO02-X

SUBSYSTEM NAME: MECHANICAL - EXTERNAL AIRLOCK '
AEVISION: 3 6/15/35

PART NAME PART NUMEER
YENDOH MAME VENDOR NUMBER
LRU : MECHANISM. LATCH V313-583302

PART DATA

EXTENUED DESCRIPTON OF PART UNDER ANALYSIS:
EXTERNAL AIRLOCK AFT HATCH LATGH MECHANISM

AEFEREMNCE DESIGKRATORS!

QUANTITY OF LKE TTEMS: 1
OHE

FLUNCTION:

THIS MECHANIEM IS MOUNTED ON THE SPACELAD SIDE (MIA 1) OR PAYLOAD BaY SIDE
IMLULTI-MIR) OF EXTERNAL AIRLOCK AFT HATCH TO SECLMAE IT IN THE CLOSED AND
SEALED POISITION, THIS ASSEMBLY CONSISTS OF SEVENTEEN (17} HATCH-TYPE
LATCHES WHICH ARE JOINED BY AQDS AND LINKS, THE AQDS AND LINKS MOVE
CIACUMFERENTIALLY, CAUSING THE LATCHES T MOVE AXIALLY TD SECURE THE
LATOHES IN A CLOSED AND SEALED POSITION. TWO "KICKER" LATCHES
INEARPORATE PROVISION FOR "BREAKMNG EREE" THE MATEH SEALE AGAINST ANY
SMALL RESDUAL DELTA FPRESSURE, WHEN OPENING THE HATCH. THE LATCHES ARE
DRIVEN BY A MANUALLY OPERATED AEMMJCTION GEARBDX (ACTUATOR). -

AGFEAENCE DOCUMENTS: MOY2-53382%
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PAGE: & PRINT DATE: (8v14/85

FAILUBE MCDES EFFECTS ANALYSIE (FMEA) ~ CIL FAILURE MODE
- ' NHUMBER: Ms-1MR-MO02- 02

REVISIONS 3 81585
SUBSYSTEM NAME: MECHANICAL + EXTERNAL AIRLOGH
LAU: MECHAMISM, LATCH CALTICALITY OF THIS
ITEM HAME: MECHAMISM, LATCH FAILLURE MEOET: 2/2

FAILLURE MODE:
FAILS TO DISENGASE

MISSION FHASE;
- = OhN-ORBIT

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 104 ATLANTIE

CALSE:

ADVERSE TOLEAANCESMWEAR, CONTAMINATIONTDREIGN DBJECTTERRIS, FALURES
DEFLECTION OF INTERNAL FART, PHYSICAL BINDHKGUAMMING

CRITHCALITY 14 DURING INTACT ABORT ONLYT NO

CRITICALITY 1R2 DURING INTALT ABOWT DHEY [AVIDNICE OMLY)?T N/A,

AEDUNDANGY SCREEN A) WA
W) N/A
C)} N/A

PASSFAIL RATIONALE:
Al
MAA,

4]
N/A,

Lt
MIA,

METHOD OF FAULT DETECTION:
EXTERNAL AIRLOGCK AFT HATGH LATCH MECHANISM FAILING TO DISENGAGE CAN BE
VISUALLY/PHYSICALLY DETECTED BY THE FLIGHT CREW.

REMARKERECOMMEMNDATIOMS:

EXTERNAL AIRLOCK AFT HATUH CAN BE UTILIZED FOR EVA PURPOSES. ALTHOUGH
TUNNEL ADAPTER "C* HATCH IS THE PRIMARY HATCH FOR PERFORMING AN EVA
CRAIMCALITY OF THIS FAILURE MODE {2/2) ADDMESESES THE WORST CASE SENARIO OF
HAVING A PRESSURIZED PAYLOAD, WHEAE A5 THE CRITICALITY OF THIS FAILURE
MODE WITHOUT A PRESSURIZED PAYLOAD IS A 1R3.

= FAILURE EFFECTE -

(A} SUBSYSTEM:
EXTERMAL AIALOCK AFT HATCH CANNGT BE OPENED.
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FAGE:. 6 . PHINT DATE: 09 14/55
FAILURE MGCDHES EEFECTS ANALYSS (FMEA) — CIL FAILURE MODE .
NUMBER: MB-1MA-MD- 02

By INTEAFACING SUBSYSTEM(S):

LOSS OF CARABILITY TO ENTER SPACELAR FOR MIR 1 OR LOSS OF CAPABILITY TQ
SUPPORT EVA THRCUGH EXTERNAL AIRLOGK AFT HATCH IF HATCH CANNGT BE
WNLATCHED AND OPEMELD (PRE-EVA) FOR MIR 2,

(C) MISSION:

MIR 1 - INASILITY TQ ENTER SPACELAB WOULD LOSE MISSION QBJECTIVES
ASSDCIATED WITH SPACELAB.

MULTI-MIR - NO EFFECT ON VA MISSION OBJECTIVES SINCE MISSION IS
ACCOMPLISHED WITH EXTERNAL AIRLDCK AFT HATCH CLOSED. INABILITY TO
PEAFORM PLANNED EVA IF STMILAR FAILUSE OCCURS ON EVA'C- HATCH,

{D) CREW, VEMICLE, AND ELEMENT{S):

MIA 1 - NO EFFECT ON CREW/YEHICLE.

MULTIMIR - POQSSIELE LOSS OF CHEWAEHITLE ONLY IF CONTINISENCY Eva 15
REQLUIAED AND BOTH EVA " HATCH AND EXTERNAL AIRLOCK AFT HATCH CANNCT BE
UNLATCHED AND OPENED.

{E} FUNCTIOGNAL CRITICALITY EFFECTS:

FIRST FAILLHE (EXTERMNAL AIRLOCK AFT HATCH LATOH MECHANISM FAILS TOD
DISENGAGE) - EXTERNAL AtRLOCK AFT HATCH CANNQT BE QPENELD. INABILITY TO
ENTER SPACELAE WOULD LOSE MISSION OBJECTIVES ASSOCIATED WiTH SPACELASD -
CRIT 2/2 CONDITION FOR MIA 1 ONLY. NO EFFECT FOR MULTI-MIR OTHER THAM THE
INABILITY TO PERFORM AN EVA OUT EXTEANAL AIRLOCK AFT HATCH.

MULTI-MIA ONLY: SECOND FAILURE (EVA 'C" HATCH LATCH MECHANISM FAILE TO
DISEMNGARE) - LOSS OF CONTINGEMCY EVA CAPARILITIES TO CORAECT A CAIT 4
CONDITION COULD RESULT IN LOSS OF CREW AND VERKLE, - CRIT 1R CONDITION.

DESIGN CRITICALITY (PRIOR TO BOWNGRADE, DESCRIBED IN (F)): 22

(F] RATIONALE FDOR CRITICALITY DOWNGRADE:
NA (THEAE ARE NO WORKAROUNDS TC CIACUMYENT THIS FALLURE).

- TIME FRAME -

TIME FROM FAILURE TO CRITICAL EFFECT: MINUTES
TINE FROM FAILURE OCCURAENCE TO DETECTION: BECONDS
TIME FAOM DETECTION TO COMPLETED CORRECTIVE ACTION: N/A

IS TINEE REQUIRED TT IMPLEMENT CORRECTIVE ACTION LESS THAN TIME TO EFFECT?

ND

RATIONALE FOR TIME TO CORRECTING ACTIGN V3 TIME TG EFFECT:

THERE IS NO CORRECTIVE ACTION TO RESTORE THE AFT HATCH LATCH MECHANISM
THAT FAILS TO DISENGAGE SINCE LATCH MECHANISM IS ON PAYLOAD BAY SIDE OF
HATESH AND IS IMACCESSIBLE TO OABITEAR CAEW MEMBERSE [N EXTERNAL AIRLOCKH

HAZARDS REFPOAT NUMBER(S): MONE

HAZARD{E} DESCRIPTION:
N/A
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FAILURE MODEE EFFECTS ANALYS!S (FMEA) — CIL FAILURE MODE
NUMBER: M8-1MA-MDT2- 02

“SPOSTION RATIONALS.

[A) DESIGN:
LATCH MECHANISM BABED ON PROVEN APOLLD DESIGN. LINKAGE ATTACHMENTS
HAVE DAL AOTATING SURFACES, MAXIMUIM UMLATCHING FORSE 1S 20 LS AT THE
HANDLE, ACTUATOR AND LINKAGE DESIGNED FOR 150 LE LIMIT LOWAD AT THE HANDLE.
POSITIVE MARGINS DH ALL COMPONENTS, SEAL COMPRESSIVE FOAGE ASSISTS
UNLATCHING, LATCH AND LINKAGE MATERIALS (INCONEL. A28 CAES AND BEERYLLIUM
CGOPPER) CHOSEN FOR HKSH STRENGTH AND LOYW WEAR. DRY FILM LLIBE ON BEARING
SURFACES, HATCH WITHETANDE DIFFRRENTIAL PRESSURE 1N BOTH DIRECTIONS.
'DESIZN STHESS AMALYSIS REPORT SD?7-SH-0178, VOL. 8.

(B} TEST: ) :
QL?IALIFIEA'I'IUN TEETE: LATCHES AND ACTUATOR $YSTEM QUALIFIED BY SIMILARITY
{PEM CR-28-353301-001C) TD THE MECHAMIEMS 0N THE INGREAS ESRESS HATCH.
AEFERENCE FMEA/LIL Q2-4A-583201.01. ACTUATOR ALRO COMPOMNENT QIUALIFIED B*Y
SIMILARITY TO ACTUATOR ON INGRESS/EGRAESS HATEH (PER CR-28-287-0038-00065);
AZFERENCE FMEACIL 02-4A-852202-01. CERTIFICATION BY SIMILARITY/ANALYSIS (PER
MAI004014} INCLUDED: FUNGUE, SALTFGE, DZ20ME, SAND/DUST, TEMPEAATURE
CYCQLE. CRASM/SHOCK, ACCELERATION, GABIN ATMOSFHERE, LIFE CYLLE (2,000
CYCLES), VIBRATION AND STRUCTURAL LOAD ASQUIREMENTS.

CERTIFICATION TESTS INCLUDED: ZEROD-"G" AND ONE-"G" OPERATION {LUSING ™
APPROPRIATE GEE EQUIPMENT) AND HATCH SEALING/ALEAK TEST (WITH 15.0 PSID
ACROSE HIBH-PRESSURE SIDE OF HATCH, WITH MAXIMUM ALLOWABLE L EAK RATE OF
1.03 5CIM), PROOF PRESSURE 17.7 PSID FOR 2.0 4/- 1.0 MINUTE (FER MLD20E-0083).
LATCH MECHANISM MNSTALLED AND RIGGED PEA TECH ORDER INSTALLATION MC72-
EoRa0m.

gHHS:D - TURNAROUND CHECKOLT TESTING IS ACCOMPLISHED IN ACCORDANCE WITH
MRSD.

(C) INSPECTION:
RECEIVING INSPECTION
MATERIAL AND PROCESS, CERTIRCATIONS VERIFIED BY INSPECTION.

CONTAMINATION CONTROL
ASSEMELY |5 PEREOAMED IN CLEAN ENVIAONMENT WHICH IS MONITORED BY
INSPECTION. '

ASSEMBLYANSTALLATION
AESEMBLY, ADJUSTMENT, TOROUING AND RIGGING ARE YERIFIED 8Y INSPECTION
[MOTZ- 52:3301).

NONDESTRUCTIVE EVALUATION
FENETRANT INSPECTION OF DETAIL HARDWARE 18 VERIFIED BY INSPECTION,

CAIMICAL PROCESSES
DRY FiLM LUBRICATION IS VERIFIED BY INSPECTION.

TESTING
TEETING IS VERIFIED BY INSPECTION.
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FAGE: B PALINT DATE: 02/22/95

| PAILURE MODES EFFECTS ANALYS!S (FMEA) — CIL FAILURE MODE
NUMBES: ME-1MR-M002- 02

{D) FAILURE HISTORY:
CURRENT DATA ON TEST FAILURES, FLIGHT FAILURES, UNEXRLAINED ANOMALIES, AND
OTHER FAILURES EXPERIENCED DURING GAOUND PROCESSING ACTIVITY CAN BE

FOUND IN PRACA DATA BASE.

{E} OPERATIONAL USE:

| MIR 1 - IF EXTERNAL AIRLOCK AFT HATCH CANNDT BE DPENED, NO DPERATIONAL
WORKARCUND !S POSBIALE BECALISE LATCM MECHANISM IS ON SPACELAB SIDE OF
HATCH AND IS INACCESSIBLE TO CREW MEMBERS IN EXTERNAL AIRLOCK,
MULTEMIR - NO QPERATIONAL WORKAROUND AT THE HATCH LEVEL 1S EEASIBLE
BECAUSE EXTERNAL AIRLOCK AFT HATCH LATCH MECHANISM 15 ON THE PAYLOAD BAY
SIDE OF THE HATCH AND IS INACCESSIBLE TD CREWMEMBERS INSIDE THE EXTERMAL

AJRLOCK,
- APFROYALS -
FAODUCT ASSURANCE ENGR : M. W. GLIENTHER
PAE MANAGER : W. A. MARLDWE
| DESIGN ENGHNEER T8 COOK
CHIEF ENGINEER : B 1. BRANCT
NASA SSMA '
NASA SUBSYSTEM MANAGER :
JEC MOD H
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