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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%

MB-1MR - 411



PAGE: 2 PRINT DATE: 10/23/25

FAILURE MQDES EFFECTE ANALYSIS [FMEA) — Nﬂﬂ-l';:lt. FAILYRE MODE
NUMEER: MB-1MR-MOG2-07

REWISICNE 3 UrsmEs

SUBSYSTEM MAME: MECHAMICAL - EXTERNAL AIRLOSK

LEL: MECHANISM, LATCH CHRITCALITY OF THIS
ITEM NAME: MECHANISM, LATCH FALLURE MODE:; 1R3
FAILURE MODE:

FAILE TO ENGAGE

MISSION PHASE:
Qo ON-ORBIT

VEHICLE/PAYLOADAUT EFFECTIVITY: 104 ATLANTIS

CALSE:

ADVERSE TOLERANCESWEAR, CONTAMINATIONFOREIGN DEBJECTMERRIS, FALLIRES
DEFLECTION OF INTERMAL PART, BHYSICAL BINDING I AMMING.

CRITICALITY 111 DURING INTACT ABCRT ONLY? NO

" CRITICALITY 1R2 DURING INTACT ABORT ONLY (AVIONICS ONLY)? NIA

AEDUNDANCY SCAEEMN A) PASS

B) NA
) PASS
FASSFAIL RATIONALE:
A}
B)

NZA - MECHANIGAL LINKAGE
<y

METHOD OF FAULT DETECTION:
LATCH MECHANISM FAILING TQ LATCHENQAGE CAN VISUALLYPHYSICALLY BE
DETECTED BY THE FLIGHT CREW.

CORAREUTNG ACTION: MIR T - SPACELAB WOLULD HAVE TO BE DEPRESSURIZED ~
BEFOAE EXTEANAL AIRLOCK UPPER HATCH CAN BE OFENED FOR PEFIFCRMING AN
EVA OUT UPPEA HATCH WHEN OABITER aND MIR ARE NOT DOCKED. FOLLOWING THIS
EVA, EXTERNAL AIRLOCK AFT HATOM WOLILD HAVE TO BE HELD IN PLACE TO ALLCW
REPRESSURIZING EXTEANAL AIRLOCK FOR CREW RE-ENTRY INTD CREW MODULE
THRCOUGH FIFTH HATCH AND CREW MODULE HATCH 'A* SINCE CONSUMABLES ARE
MNOT AVAILABLE T3 REPRESSURIZE SPACELAR VOLUME.

MLULTI-MIRA - EVA CAEWMEMBER CAN MAMUALLY HOLD'EXTERNAL AIRLGOK AFT HATCH
N THE CLOSED POSMON DURING REPRESSURIZATION OF THE AIALOCK UNTIL THE
PRESSURE DIFFEREMTIAL (OF 3.2 PEI MINIMUM} IE SUFFICIENT TO HOLD AND SEAL THE
HATCH IN POETION AND THEN ALLOW FOR AE-ENTRY INTO THE CABIN THROUGH
FIFTH HATGH AND CREW MOOULE HATCH A,
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FAILURE MODES CFFECTS ANALYSIS {FMEAi — HON-CIL FAILURE MODE
MUMBEFR: Lg-1MR-MDD2-M

REMARXSRAECOMMENDATIDNE:
EXTERNAL AIRLOCK AFT BATGH LATCH MECHANISM CONTAINS SEVENTEEN LATCHES.
HATEH CAN WITHSTAND PAESSURE tN BOTH DIRECTIONS. PROBABILITY OF THIS
FAILLURE MODE 18 EXTREMELY LOW: 1T IS MANUALLY OPEIATED MECHANICAL DEVICE
OF SIMPLE/RELIABLE CONSTRUGCTION. EFFECTS ON Eva RECOVERY ARE MINIMIZED
SINGE TUMNEL ADAPTER “C" HATCH 15 THE PRIMARY HATCH FOR PERFORMING AN EVA
AND AN ADDED FIFTH HATCR WILL ISCLATE TUNNEL ADAPTER ANO EXTERNAL AIRLOCK
VOLLIMES, .

« FAILURE EFFECTS -

{A} SUBSYSTEM:

LATGHES THAT Fail TO ENGAGE WILL TAUSE THE LOSS OF THE ABILITY TO
IMECHAMICALLY} KEERF EXTEANAL AIRLOCK AFT HATCH CLOSED AND SEALEE.
INABILITY TO ISOLATE EXTERNAL MIRLOCK AND SPACELAR VOLUMES (MIF 1) OR
INABILITY TO ISCLATE EXTERNAL AIRLOCK AND PAYLOAD BAY ENVIRCHMENT {MULTI-

KIA}.

{8} MTERFACING SUBSYSTEM(S):

MIF 1 - DEGRADED CAPABILITY TO LSS EXTERNAL AIRLOUK UPPER HATCH AS AM EVA
HATCH IF EXTEANAL AIRLOCK AFT HATCH CANNOT BE CLOSED AND [(MECHANICALLY)
LATCHED AS THEHE ARE NOT ENOUGH CONSUMABLES AVAILABLE TD REFRESSURAIZE
EXTERNAL AIALOCK AND SPACELAR, AN EVA CREWMEMEER WOULD HAVE TO FIRET
PLUSH ON EXTERNAL AIRLOCK AFT HATCH TO MAKE THE IMITIAL SEAL DURING THE
PRESEURE BLTLDUP AFTER AN EVA OUT EXTERNAL AIRLOCK PRIOR TO RE-ENTERING
THE CREW CABEN.

WULT-MIF - DEGRADED CAFABILITY T AE-PRESSURIZE THE AIRLOCK {POST-EVA OUT
EXTERMAL AIRLOGK), IF A CREWMEMBER HAS TO FIRST PUSH ON EXTEFNAL AIRLOCK
AFT HATEM TO MAKE THE WITIAL SEaL DURING THE PAESSURE BUILDUP,

() MISSION:
INABILITY TO PERFOEM PLANNED EVa OUT EXTEANAL AIRLOCH, NO EFFECT ON IVA
MISSKON OPERATIONS,

(D) CAEW, VEHICLE, AND ELEMENT{S):

MIRt 1 - NG EFFECT UNTIL EVA 15 AEQUIRED OUT EXTERNAL AIRLOGK, THEN INABILITY
TO PERFORAM CONTINGENGY EVA COULD RESULT IN LUSS OF CREW AND vEHICLE,
MULTI-MIR - POTENTIAL LOSS QF SVA GAEW MEMEBERS ¢ EVA IS PEAFORMED OUT THE
EXTERANAL AIMLOCK UPPER HATCH AND HATCH CANNGT BE CLOSED AND SEALED FOR
REPRESSURIZING EXTERNAL AJRLOCK.

MINOR DAMAGE MIGHT COCUR TS THE INSIDE OF EXTEANAL AIRLOCK IF EXTEAMNAL
ARLOCK AFT HATCH CANNOT BE CLOSEDVLATCHED AND IS LEFT OPEN DURING THE
DESCENT/LANDING PHASE. QONCE PRESSURE ACRGSS THIS HATCH HAS EQUALIZED
THE UNATTACHED HATSH 1S ALLOWED TO MOVE BREELY.

{E} FUNCTKINAL CRITICALITY EFFECTS:
FIRST FAILLIRE {INABILITY TO OPEN TUNNEL ADAFTER “C' HATCH) - CREW IS UNABLE
TO PERFCAM AN EVA OUT TUNNEL ADAFTER.

SECOND FAILURE GNABILITY TO CLOSE EXTERANAL AIRLOCK AFT HATCH) -

MIF 1 - INABILITY TO MECHANICALLY CLOSE EXTERNAL AIRLOCI AFT HATCH WOULD
RESULT IN LOSS OF GARABILITY TO DEPRESSURLZE EXTEMMAL AIRLOCK FOR
FERFORMING CONTINGENCY EVA WHEN REQUIRED. {INSUFFICIENT CONSUMABLES
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FAILURE WODES EFFECTE AMALYSIS (FMEA)} — NOMN-CIL FAILURE MOCE
NUMBER: M5-1MA-M00Z-01

AVAILABLE TO RAEPRESSUAE EXTERNAL AIRLOCK ANC SPACELAB TOGETHER,) LOES
OF CONTINGENGY EVAa T CORRECT A CAT 1 CONDITION COULD RESULT IN LOSS OF

. CREW AND YEHICLE.
MULTI-MIE - INABILITY TO LATCH AFT HATCH CLOSED FOA REPAESSURIZATION DF
E¥TEANAL ARLOCK BOLLOANG A PLANNED EVA 0T EXTERMNAL AIRLODK AFT HATCH.

OESIGHN CAMICALITY {PRIOR TC COWMNGRADE, DESCRIDELD 1N {F)): 1R2

(F} RATIONALE FOR CRITICALITY JOWNGRADE:

THIRD FAILURE (INABILITY TOHOLD HATCH IN CLOSED FOSITICN WHILE
REPRESSURIZING EXTERMNAL AIRLOCK) « LOSS OF ALL CAFABILITIES TO CLOSE AND
BEAL UPPER HATCH. POSSIBLE LOSS OF EVA CREW MEMBERS IF EVA IS PERFORMED
QLT EXTEANAL AIRLOCK. UPPER HATCEH AMD EXTERMAL AIALOCK CANNGT BE
REFAESSURAIZED FOR CREW AETLRN TO CABIN (EVA CREW MEMBERS MUST AEMAIN
I AFRLOCHK UNTIL LANDING).

- TIME FRAME -

TIME FR(OM FAILURE TO CRMCAL EFFECT: HOUAS TO DAYS
TIME FROM FAILUBE OCCURARENCE TO BETECTION: SECONDS
TIME FROM DETECTION T COMPLETET] CORREGTIVE ACTION: MINUTES

IS TIME REQUIRED TO IMPLEMENT CORAECTIVE ACTION LESS TMAN TIME TO EFFECT?
YRS

RATIONALE FOR TIME TO CORRECTING ACTION V5 TIME TO EFFELCT:
CREW WOULD HAVE ENOUGH TYWE TD REMOVE HATCH AND HOLD 1T IM THE CLOSED

POSITION WHILE REFRESSURIZING EXTERNAL AIRLOCK EEFORE THE PROBLEM
BECAME CATASTROFHIC,

HAZARDS REPORT NUMBER(S): DM1OHAOS(F}
HAZARDYS) DESCRWFTION:

EVA HAZARD.
- APPAOVALS -
PREODUCT ASSURMNCE ENGR . - M. W. GUIENTHER :ﬁ.&.ﬁgt_
* DESIGN ENGINEER : T.8 GOOK et
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