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FAILLIRE MODES BEFFECTS AMALYSIS (FMEA) « CIL HARDWARAE
. NUMBER: ME-+TMR-16001-X

SUBSYSTEM NAME: MECHANMICAL - EXTERMAL AIRLOCK

REVISION: 3 51545
FART MAME FART HUMEER
VENDOR NAME YENDCR NUMBER
LAY ' MECHANISM, LATCH V518-583302

PART CATA

EXTEMDED DESCRIPTION OF PART LHDER ANALTSIS:
EXTERNAL AIRLOCK UPPER HATCH LATCH MECHAN|SM (VESTIBULE ENTRY)

BEFERENCE DESIGMNATORS:

QUANTITY OF LIKE ITEMS: 1
OHE

FUNCTION:
THIS MECHANISM (8 MOUNTED ON THE AIRLOCK SIOE OF THE EXTERNAL AIRLOGK
UPPER HATCH TO SECURE IT IN THE CLOSED ANG SEALED POSITION. THIS
ASSEMBLY CONSISTS OF SIX (8) HATCH-TYPE LATCHES WHICH ARE JOINED 2Y RODS
AND LINKS. THE AODS AND LINKS MOVE CIRCUMPERENTIALLY, CAUSING THE
LATCHES TO MOVE AXIALLY TO SECURE THE LATCHES IN A GLOSED AND SEALED
POSMON, THREE *KICKER" LATCHES INCORPORATE PROVISION FOR *BREAKING
FREE" THE MATCH SEALS AGAINST ANY SMALL RESIOUAL DELTA PRESSURE, WHEN
QPENING THE HATCH. THE LATCHES ARE DRIVEN BY A MANUALLY OPERATED
REDUCTION GEARBOX (ACTUATOR),
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| FAILUHE MODES EFFECTS ANALYSIS (FMEA]) — NON-CIL FAILURE MODE
NUMBER: M&-1MR-MOD1- 01

| REVISION¥ 3 a/15/95
SUBSYSTEN NAME: MECHANICAL - EXTERMAL AIBLOCK,
LRLU: MECHANISH, LATCH CRITICALITY GF THIS
| ITEM NAME: MECHANISM, LATCH . FAILURE MODE: 183

FAWLRE MODE:
FAILS TQ ENGAGE

MISEION PHASE:
oo ON-0ORABIT

VEHICLERAYLOADMKIT EFFECTIVITY: 104 ATLANTIS

CAUSE: '

ADVERSE TOLERANCES/WEAR, CONTAMIMATIONFOREIGN CBJECT/DEBRIS, FAILURE!
DEFLECTICN CF INTERNAL PART, PHYSCAL BINDINGIIAMMING

CRITIGALITY 11 DUORING INTACT ABJRT OMLY? HC

CRITICALITY TR2 DURING INTACT ABQRT ONLY (AVIQNICS ONLY)? NA

| REDUNDANCY SCREEN A) PASS

B} N/A
I : C) FASS
PASSFAIL FATICNALE:
A) .
|
B)

| MfA - MECHANICAL LINKAGE
<)

METHOD OF FALULT BETECTION:
FHYSICAL ORSERVATION - INABILITY TO MECHAMICALLY CLOSE UPPER HATCH.

COGRRECTING ALTION: WORKARUIND FOR FAILURE TO CLOSE EXTERNAL AIRLOCK
UPPER HATCH FOLLOWING BEYA, IS FOR EVA CREWMEMBER TO REMOVE HATUH AND
HOLD HATCH tN CLOSED POSITION DURING REPARESSURIZATION OF EXTERNAL
AIRLOCK TO ALLOW RE-ENTRY INTG CREW MODULE THROUGH FIFTH HATCH AND
CREW CARIMN HATCH 'A%,

REMARKS/RECOMMEMNDATIONS:
EXTEANAL MALOGCHK UPPER HATGH LATGH MECHANISM CONTAINS GNLY 51X LATGHES.
HATCH CAN ONLY WITHSTAND PRESSUAE iV ONE DIRECTION [INSIDE TS DUTSIDE).
PROBABILITY OF THIS FAILURAE MODE IS ZXTREMELY LOW: IT IS MANUALLY OFERATED
MECHANIZAL DEVICE OF SIMPLERELIABLE CONSTAUCTION. EFFECTS ON EVA
RECOVERY ARE MINIMIZED ZINGE TUNNEL ADAPTER “G° HATCH 45 THE PRIMARY HATCH
FOR PERFOAMING AN EVA AND AN ADDED FIFTH HATCH WILL ISOLATE TUNMNEL

ADARTER AND EXTEAMAL AIRLOCK VOLLUMES.
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FAILURE MODES EFFECTS ANALYSIS (FMEA} — NON-CGIL FAJLURE MODE
NUMBER:; Me&-1MFR-M081. 01

+ FAILURE EFFECTS -

(&) SUBSYSTEM: .
LATCHES THAT FAIL TO ENGAGE WiLL SAUSE THE INABILITY TO (MECHANICALLY) KEEF
EXTERNAL AIRLOCK UPPER HATCH CLOSED AND SEALED. INABILITY TO ISOLATE
EXTEANAL AIRLOCK AND VESTIBULE TUNNEL YOLUMES,

{®) INTERFACING SUBEYSTEMIS):

INABILITY TO CLOSE EXTERNAL AIRLOGK UPPER HATGH WOULD EXPOSE INTERFALCING
SUBSYSTEMS TO VAGUUM DURING SESARATION AND PREVENT THE CAPABILITY TC
RECCWER FROM AN EVA WHEN CRBITER AND MIF ARE NOT DOCKED IF AN EVA L3
PEARCRMED OUT EXTERNAL AIRLOCH,

{1 MISSION:
INABL ITY TO PERFORAM A PLANNED EVA QUT EXTERMAL AIRLOCK WHILE CRBITER AND

MIR AHE NOT DOCKED. NGO EFFECT ON IVA MISSION OPERATIONS,

(D) CREW, VEHICLE, AND ELEMENT(S):

POTENTIAL LOSS OF EVA CAEW MEMBERS IF EVA IS PERFORMED OUT THE EXTERNAL
AIRLOCK UPPER MATCH AND HATOH CANNGT BE GLOSED AND SEALED FOR
REFRESSURIZING EXTERNAL AIRLOCK.

IF EXTERNAL AIRLOCK UPPER HATCH 1€ REMCVED AND HELD INTO FLAGE WHILE AT-
PRESSLIAIZING EXTERNAL AIRLOCK, THE POTENTIAL EXISTS FOR DAMAGE TO THE
EXTERMAL AIRLOGCK DURING DESCENT, ONCE PRESSURE ACROSS THIS HATCH HAS
EGUALIZED THE UNATTACHED HATCH 1§ ALLOWED TO MOVE FREELY. NO EFFECT
LNTIL EVA 15 AEQUIRED.

(€) FUNCTIDNAL CRITIGALITY EFFECTS:

FIRST FAILURE (INARILITY TC OPEN TUNNEL ADAPTER “C™ HATCH) - CREW 15 UNABLE
TO PEREGMM AM EVA OUT TUNNEL ADAPTER

SECOND FALLURE (INABLTY TC CLOSE EXVERNAL AIRLOCK UPPER HATCH) - INABILITY
TO LATCH UPPER HATCH CLOSED EOR AEFRESSLREATION OF EXTERNAL AIRLOGK
EALLOWING A PLANMNED EVA QUT UPPER HATEH WHEN ORBITER AND MIB ARE NOT

COCKED.
DESIGN CRITICALITY (PROR TO DOWNGARDE, DESCRIBED Mk 11

(F} AATIONALE FOR CRITICALITY DOWNGRADE:

THIRD FAILURE {INABILITY TD HOLD HATCH iN CLOSED POSITION WHILE
REPRESSURIZING EXTERNAL AIRLOCK) - LOSS OF ALL CAPABILITIES TO GLOSE AND
SEAL UPPER HATCH. POSSIELE LOSS OF EVA CREW MEMBERS 1F EvA (S PERFORMED
DUT EXTERANAL AIRLOCK UPPER HATCH AND EXTERNAL AIRLOCK CANNOT BE
REPAESSURIZED FOR CASW RETURN TO CABIN (EVA CREW MEMBERS MUST REMAIN

i AIRLDSH UNTIL LANDING).

- TIME FRAME -

THIE FROM FAILURE TO GRITICAL EFFECT: HOURS TO DAYS
TIME FROM FALURE DCCUARENCE TO DETECTION: SECONDS

TIME FROM DETECTION TO COMPLETED CORRECTIVE ACTION: MINUTES
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FAILUAE MODES EFFECTS ANALYSIS (FMEA) — NON-CIL FAuLURE MODE
NUMEBER: ME-1MR-M081-

IS TIME REQUIRED TD IMELEMENT CORRECTIVE ACTION LESS THAN TIME TO EFFECT?
YES

RATIONALE FOR TIME TC CORRECTING ACTION VS TIME TO EFFECT:

CREW WOULD HAYVE ENOUGEH TIME TO REMOVE HATCH AND HOLD IT IN THE \..-LGSEI:I

. POSITION WHILE REPAESSURIZING EXTERNAL AIRLOCH BEFDRE THE PRODLEM
BECAME CATASTROPHIC.

HAZARDS REFQRT NUMBER{S): DWW OHADG(F)

HAZARD{S} DESCAPTION:
EVA HAZARD,

r AFPROYVALS -

/)
BADDUCT ASSURANCE ENGA . - M. W.GUENTHER %«-ﬁ
RESIGN ENGINEER : T.B.COOK :
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