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FALLURE MODES EFFECTE ANALYSIS (FMEA) = MON-CIL HARDWARE
NUMBER: ME-1MR-M011.X

SUBSYSTEM HAME: MECHANICAL - EXTERNAL AIRLOCK

REVISION: k) 81585
FART NAME PART NUMBER
YENDOR NAME YENDOR NUMBER
Ley © : SEAL. HATCH PRESSURE YO70-332504

PART DATA,

EXTEKDED DESCRIPTION OF PART UNDER ANALYSIS:
EXTERNAL AIALOCK UPPER HATCH PRESSURE SEAL

REFERENCE DESIGNATORS;

QUANTITY OF LIKE ITEMS: 2
TW

FUNCTION:
THE PERIMETER OF EXTERNAL AIRL OCK UPPER HATCH 15 SEALED WITH TWO
{CUALMAEDUNDANT) CONCENTRIC ANNULAR D-RING SEALS IN DOVETAILL GEOOVES
AN INNER SEAL 1S ON THE HATCH AND AN DUTER SEAL |S MOLINTED On THE TOPR
FLANGE OF THE EXTERNAL AIRLOCK.

REFEHENGE DDCUMENTS: VOM0-332504
MO72-553820
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| FAILURE MODES EFFECTS AMAL YRS {FMEA) — NON-CIL FAILURE MODE
MNUMBER: ME-1MPR-A011-01

| AEVISION# 3 1545
SUBSYSTEM NAME: MECHAMNICAL - EXTERNAL AIRLOCK
LRLl: 5EAL, HATCH PRESSIIRE CRIMICALITY OF THIS
ITEM NAME; 3T4l, HATCH PRESSURE FAILURE MOD=: iR3

EFAILURE MODE:
LEAKAGE [C-RING SEALS)

MISSION PHASE:
o0 OIN-DRBIT

YEHICLEPAYLOADMKIT EFFECTIVITY: 104 ATLANTIS

CALSE: :

AGINGAOXIDATIONSUBLIMATION, CONTAMINATIONRORENIGH OHIECT/DEERIS,
ODEFECTIVE PART MATERIAL DR MANUFACTURING DEFECT. INADEQUATE EXCESS1VES
UNEVEN SEAL COMPERESSION LOADS, MISHANDLING, THERMAL DIATORTION
CRITICALITY t11 DURING INTACT ABORT OMLY? HO

CRIMCALITY 1R%EUHING INTACT ABORT DHLY (AVIQNICS DNLY)7 M/A

AEDUNDANCY SCREEN A) PASS

I E) N/A
Cj PASS
PASSFALL RATIONALE:
A)
B) :
| N/A - AT LEAST TWO REMAINING PATHS ARE DETECTABLE IN FLIGHT,
C)
NETHOD OF FAULT DETECTION:

NONE FOR FIRST FAILURE, FAILURE OF AEDUNDANT O-AING SEAL CAN BE DETECTED
THROUGH INSTRUMENTATION & PHYSICAL OBSEAYATICN - LOSS OF EXTERNAL
AIRLOCK PRESSURE WHEN OFBITER AND MIA ARE NOT DOCKED. _
CORRECTING ACTION: NONE FOR FIRST FAILURE, CREW COULD CLOSE APPROPRIATE
HATCH(S) TO ISCLATE LEAKAGE GIVEN FAILURE DF REDUNDANT O-RING.

REMABRRKSRECOMMENDATIONS:
THIS FAILURE MOODE APPLIES TO THE EXTERNAL AIRLOGK UPPER HATCH WHILE IT IS
CLOSED AND THE ORBITEAMIR ARE NOT OOCKED. s

[
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| FAILURE MOOES EFFECTS ANALYSIS (FMEA) — NON-CIL FAILURE MQODE
MUMEBER: M3-1MR-MO11-01

» FAILURE EFFECTS -

{A} EUBSYSTEM: :

NQ EFFECT FIRST FAILURE. SECOMND O-RING FAILUAE WILL RESULT IN THE INABILITY
o ISOLATE THE VESTIBULE TUNNEL FROM EXTERNAL AIRLCCK ENVIRONMENT. NO
EFFECT DUAING VA SINCE EXTERMAL AIFLOCK UPPER HATGH IS OPEN.

{B) INTEREACING SUBSYSTEMS):
NGO 2FEQT FIAST FAILURE. LOSS OF PAESSUAE TO OUTSIDE ATMOSPHERE AND
INCREASED USE OF O2/NZ GONSUMABLES GIVEN A SIMILAR FAILURE OF SECCND O
AING WHEN CREITER AND MIR ARE NOT DOCKED. INABILITY TO DEPRESSURIZE

- | VESTISULE TUNNEL FOR SEPARATION WITHQUT EFFECTING EXTEANAL ARLOCK
VOLUME,

(C) MISSION: '

NO EFFECT FIRST FAILURE. EXCESSIVE LEAXAGE FOLLOWING FAILURE OF
REQUNDANT SEAL COULD RESULT [N POSTIBLE EARLY MISBION TERMINATICN IF
SECOND FAILURE OCCURS PRICH TO MATING WITH THE MIR, NO EFFECT DURING MIA
CFERATIONS SINGE EXTERNAL AIRLOCK UPPER HATCH IS OPEN.

(D) CREW, VEHICLE, AND ELEMENT(S):
NQ EFFEGT FIRST FAILURE UNTIL L3535 OF REDUNDANT SEAL AND AN ADDITIONAL
SEAL FAILURE WITHIN HABITARLE VOLUME OCCURS.

{E) FUNCTIONAL CRITICALITY EFFECTS:
| FIRST S-RING FAILURE - NO EFFECT, LOSS OF REDUNDANCY DNLY. :
SECOND O-RING FAILURE - POSSIBLE EARLY MISSION TERMINATION DUE TO LEAKAGE
TO OUTSIDE ATMOSPHERE WHEN ORBITER/MIF ARE NOT BOCKED RESULTING IN AN
INCREASED USE OF CONSUMABLES,
THIAD FAILURE (ADDITIONAL SINGLE SEAL FAILURE WITHIN HABITABLE VOLUME) - (1) IF
THIRD FAILLURE &CURS DURING VA (CAMERA PREPARATION FOR DOCKING OF
SPACELAE DRERATIONS) EXCESSIVE LOSS OF CONSLUMABLES AN JEOPARDLTE CREW
SAFETY; (2) IF THIRD SALURE QCCUAS DURING EVA OUT EXTERNAL AIRLOCK.
FOSSIELE LOSS OFf EVA CREWMEMBERS IF EXTERNAL AIRLOCK VOLUME CANNOT 8E
AEPRESSJRZED FOR RETURN TO CHEW CAHIN. (EVA CREWMEMBERS MUST REMAIN
IN AIRLOICK UNTIL LANDING), THIS WOULD FIRST REQUIRE A FAILURE TO GPEN
TUNNEL ADAFTER "G~ HATCH SINGE [T1S PRIMARY FOR FERFORMING AN EVA.

1F SECOND FAILURE OCCURS WHEN ORSITERMIR ARE DOCKED, POSSIBLE LOSS OF
PRESSURE IN MIR IE ISCLATION BEETWEEN EXTERANAL AIRLOCK AND MIR 15 LOST WHEN
EXTEANAL AIRLOCK 1S DEPRESSURIZED FOR EVA.

DESIGN CRITICALITY (FRIDA TO DOWNGRADE, DESCRIBEED IN {Fik N'A

{F] RATIONALE FOR CRITHZALITY DOWNGRADE:

MONE. UTILZING WORKAROUND TO CLOSE HATCHES TO ISCLATE LEAKAGE HAS NO
EFFECT ON THE CRITICALITY OF THIS FAILURE MOOE, CRITICALITY REMAINS A 1R3
FOR MULTI-MIR. ,

-
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FAILLUEE MOOES EFFECTS AMALYSIS [FMEA) — NON-UIL FAILUAE MODE
MUMRER: ME-1MRA-MO11-01

- TIME FRAME -

TME FROM FAILURE TO CRMCAL EFFECT: HOURS TO DAYS
TIME FROM FAILUPE QCCURRENEE TS DETECTION: MINUTES
TIME FROM DETECTION TQ COMPLETED CORAECTIVE AQTION: SECONDS TO MINUTES

IS TIME RECHIIRED TC IMPLEMENT CORAESTIVE ACTION LESS THAN TIME TO EFFECT?
YES

RATIONALE FOR TIME TO CORARECTING ACTION VS TIME TO EFFECT:

CREW WOULD HAYVE SUFFICIENT TIME TO CLOSE APPROPRIATE HATCH(S) TDISQLATE
LEAKAGE FROM THE CREW CABIN VOLILME BEFORE EXCESSIVE LEAKAGE BECAME
CATASTROPHIC.

HMAZARDS REPORT NUMBERIS): OFB! 51!

HAZARIXS) DESCRIPTION:
LOSS OF HABITABLE PRESSURE WHEN CREITER AND MR ARE NOT DOCKED.

T APPROVALS -
FRODUCT ASSURANCE ENGA . © M. W. GUENTHER  : _Bndv Lo et
DESIGN ENGINEER - TS COOK -.

M8-1MR - 477



