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FAILURE MODES EFFECTS AMALYSIS (FMEA) = NONCIL HARDWARE
NUMBER: M3IMR-MOC5-X

SUBSTSTEM HAME: MECHANICAL - EXTERMAL AIFALOCK,

BEVISION: 2 BM 545
PART NAME PART NUMBER
VEMDOR MAME YENDOR NUMEBER
LAY ; ASSEMBLY. HINGE VOT 5593377
PART DATA

EXTENDED DESCRIFTHIN OF PART UNDER ANAL Y£IS:
EXTEANAL AIRLOCK UPPER HATCH HINGE ASSEMBLY

AEFERENCE DESIGNATOAS:

QUANTITY OF LIKE ITEMS: 2
TWO

FUNCTION;

THE HINGES DIRECT MOTION OF THE HATCH BETWEEN THE CLOSED POSITION AND
THE OPEN'STOWED PQSITION WITH THE EXTERNAL AIRLOCK LIPPER HATGH OPEN
FOBR MIR OPERATIONS.

HEFERENGE DOCUMENTE: VE513-533M15
MO72-5073025
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| FAILURE MODES EFFECTS ANALYSIS (FMEA) — NON-CIL FAILURE MODE

NUMBER; ME-TMBE-MOGEr]

REVISIONY 3 91595
SUSSYSTEM NAME: MECHANICAL - EXTERNAL AIRLOCK .
LRU: ASSEMELY, HINGE CRMGALITY OF THIS
ITEM NAME: ASSEMELY. HINGE FAILURE MDGDE: 1R3

FAILURE MODE:
FaiLS TG ROTATE (OPEN OR CGLOSED)

MISSION PHASE:
oo ON-DRBIT

VEHICLEPAYLOADNKIT EFFECTIVITY: 14 ATLANTIS

CAUSE:

ROLLER BEARING SAILURE DUE TT: CONTAMINATICNTOREIGN OB.JECT/DERRIS,
FAILUREDEFLESTION [OF INTERNAL PART. DERECTIVE PART/MATERLAL, PHYSICAL
BINDINGJAMMING

CRITICALITY 1.7 DURING INTACT ABCRT OMLY? NGO

CRITICALITY T1RA2 DURING INTACT ABORT ONLY {AVIONICS OMLY)? N/A

AEDUMDANCY SCREEN A} PASS

B MA
C) PASS
PASSFAL AATIONALE:
A)
B)
N/A - AT LEAST TWO REMAINING PATHS ARE DETECTABLE IN FLIGHT.
o]
METHOD OF FAULT DETECTION:

FAILURE OF HINGE ASSEMBLY TQ AQTATE OPEN QR GLOSED CAN VISUALLY/S
PHYSICALLY BE DETECTED BY THE FLIGHT CREW.

CORRECTING ACTION: GREW CAN APPLY ADTHTIONAL LOAD TO OVERCOME A JAMMED -
HINGE ON EXTERNAL AIRLOCK UPPER WATCH. HINGE MAY BE DISCONNECTED FROM
UPPER HATCH IF RECHIRED TO ALL OW MANUIAL POSITIONING OF HATCH PRIOR T0
REPRESSUALZING EXTEANAL AIRLOCHK FOR REENTRY OF EVA CREWMEMBERS INTO
CREW MODULE THAQUGH FIFTH HATCH AND CREW CABIN "A” HATTH.
REMARKSRECOMMENDATIONS: o

EYA CAN BE PEAFORMED CAJT EXTERNAL AJIRLOCK UPPER HATOH WHEN ORBITER AND
MIR ARE HOT DOCKED. EFFECTS ON EvA REQOVERY ARE MINIMIZED SINCE TUNMNEL
ADAPTER *"C* HATCH I1= THE PRIMARY HATCH FOR PERFORMING AM EVA AND AN ADDED
FIFTH AATCH WILL ISOLATE TUNNEL ADAPTER AND EXTERNAL AIRLOCK VILUMES.
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| FALURE MODES EFFECTS ANALYSIS {(FMEA] = NON-CIL FAILURE WDDE
HUMEBER: ME-1MRA-M305-01

- FAILJRE EFFECTS -

{A) SUBSYSTEM: .

WO EFFECT UNTIL FAILURE OF REDUNDANT ROLLER BEARINGS. THEN EXTEANAL
AIRLOCK UPFER HATCH CANNGT BE PLACED IN ITS OPENSTOWED FOSITION AND/OR
ITS CLOSEDAATCHED POSITION IF ITS HATCH HINGE ASSEMELY FAILS TO ROTATE,

{B) INTERFACING SUBSYSTEM{S):

NG EFFECT ARST FAILUAE. INABILITY TO BOTATE EXTERNAL AIRLOCK UPFER HATCH

CLOSED, FOLLOWING SECOND BEARING FAILURE, WOULD EXPOSE INTERFAGING

SUBSYSTEMS TD VACUUM DURING SEFARATION AND COULD HINDER THE CARASILITY
| TD RECOVER FROM AN EVA QUT EXTERNAL AIRLOCK,

(C) MISSION:
NC EFFECT FIRST FAILURE. LOSS OF PRIMARY MISSION DRIECTIVES IF THE EXTERNAL
AIRLOCK UPPERA HATCH FAILS TO RQTATE QPEN FOLLOWING SECOND ROLLER
BEARING FAILURE [LOSS OF ACCESS TG THE MIR STATION).

{D) CREW, VEHICLE, AND ELEMENT(S);
NG EFFECT FIRST FAILURE. POSSIBLE LOSS OF CREW AND VEHICLE IF EVA IS
PERFORMED OUT EXTERNAL AJRLOCK UPPER HATCH WHEN DRBITER AND MIR ARE
NOT DOCKED FOLLOWING SECOND FAILURE.

(E) FUNCTIONAL CRITICALITY EFFECTS:

FIRST BEARING FAILURE - ND EFFECT 3INCE HINGE CONTAINSG REDUNDANT AGLLER

BEARINGS.

SECOND BEARING FAILURE - INABILITY TS ROTATE EXTERNAL AIHLOCK UPPER HATGH

CLOSED RESULTING IN LOSS OF NOMINAL HATCH CLOSING. DESRADED EVA

RECOVERY CAPASILITIES. THIS WOULD FIRST REQUIRE A FALLRME TO OPEN TUNNEL
“ADAFTER T HATCH SINCE IT IS PRIMAFRY FOR PERFORMING AN EVA

{F SEFARATION FROM MIR 1S ACCOMFLISHED, AFTER AEMOVING EXTERNAL AIRLOGK

| UPPER HATCH AND HOLDING IT INTO PLACE WHILE RE-PRESSURIZING EXTERMAL
ATALOCK, THE POTENTIAL EXIZTS FOR DAMAGE 7O THE EXTEANAL AIRLOCK DURING
DESCENT. OMCE PRESSUAE ACROSS THIS HATCH HAS ECUJALIZED THE UNATTACHED
HATCH 1S ALLOWED TD MOVE FREELY.

DEBIGN CRITICALITY (PRIOA TO DOWNGRADE, DESCRIBED IN £ )

{F} RATIONALE FOR CRITICALITY DOWNGRADE-

THIRD FAILVRE [INABILITY T DISCONNEGT HINGE OR HOLD HATCH [N CLOSED
POSITION) - INABILITY TO SLOGE0 AND SEAL EXTERNAL ARLOCK UPPER HATCH.
EXTERNAL AIRLOCK VOLUME CANNOT BE ASPARESSURIZED FOLLOWING A PLANNED
EVA OUT THE UPPER HATCH WHEN OREITER AND MIR ARE NOT DOCKED. POSSIELE
LOSE OF EVA CREW MEMBERS IF HABITABLE VOLUWES CANNGT BE REPRESSUALZED
FOR CAEW RETURK TC CABIN [EVA CREW MEMEERS MLUST REMAIN M AIALOCK UNTIL
LAMNDING).

—

~ TIME FRAME -

THIME "ROM FAILURE TO CRITICAL EFFECT: HOURS TQ DAYS

TIME FRGM FAILURE GCCITRAENCE TO DETECTICN: SECONDS
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FAILLMAE MODES EFFECTE ANALYEIS {(FMEA) — NON-CIL FAILURE MODE
NUMBER: M3-1MBE-005-01

TIME FROM DETECTION TS SQMPLETED SOARECTIVE ACTION: MINUTESE TO HOURS

= TIME REQUIARED TD IMFLEMENT CORRELCTIVE ACTION LESS THAN TIME T2 EFFECT?
¥ES

RATICNALE FOHR TIME TO CORRECTING ACTION VE TIME TO EFFECT:

CHEW WOULD HavE AMPLE TIWME TO REMOVE HATCH AND HOLD HATCH IN GLOGSED
POSITION TC ALLOW REPRESSURIZATION OF EXTERNAL AIRLOCK TQ HOLD HATCH IM
CLOSED POSITION BEFDSE FAILURE BECAME CATASTROPHIC.

NHAZARDS REPORT NUMBER(S): DM 10HADE(F)

HAZARLINS) DESCRIFTION:
EVA HAZARD.
- BEPROVALS -
PRODUCT ASSURANGE ENGR. :  M.W.GUENTHER ./ & Keotr
DESHIN ENGINEER 1 T.S. 000K T
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