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FAILURE MODES EFFECTS ANALYSIS [FMEA) — NON-CIL HARDWARE
NUMSER: ME-1MR-MO6-X

SUBRSYSTEM MAME: MECHANIGAL - EXTERNAL ATALOCK

REVIZION: a 1595
PABRT HAME PART HUMBEKR
YENDOR MAME VYENDOR NUMBER
LAL T ASSEMOLY, HINGE YOPE-592337
PART DATA

EXTEMDED DESCRIPTION OF PART UNDER ANALYSIS:
EXTEAMAL AIRLDCK AFT HATCH HINGE ASSEMBLY

REFERENCE DESIGNATORS:

QUANTTTY QF LIKE ITEME: 2
W

FUMCTION:

THE BINGES DIRECT MOTION OF THE HATCH BETWEEN THE CLOSED POEITION AND
THE OPENSTOWED POSITION WITH EXTERMAL AIRLOCK AFT HATCH QPEN FOR
SPACELAS OREAATIONS [MHE 1) OR EVA OPERATIONS (MULTL-MIR}

REFERENCE DOCUMENTS: V318583315
MO72-583858
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| FAILURE MOOES EFFECTS ANALYSIS (FMEA} — NON-CIL FAILURE MCDE
HUMBER: Mi-1MR-MO0E-01

! HEVISIONT ] T L1
SUBSYSTEM NAME: MECHANIGAL - EXTERNAL ARLOCK
LEL: ASSEMBELY, HINGE CAMTCALITY OF THES
| ITEM NAME: ASSEMBLY, HINGE FAILURME MODE: 1°3

FAILURE MODE:
FAILS TO ROTATE (DFEN OR CLOSED)

MISSION PHASE:
o0 CHN-ORET

YEHICLEMAYLOADMET EFFECTIVITY: 104 ATLANTIS

CAUSE:
ROLLER BEARING FAILURE DUE TQ: CONTAMINATIONFOREIGN QUJEST/DEERIS.
FAILURSIDEFLECTION GF INTERMAL PAAT, CEFECTIVE PARTMMATERIAL, PHYSICAL

BINDING/JAMMING
CRITICALITY 1M1 DUAING INTAZT ABORT ONLY? NG
CRITICALITY 1RZ DURING INTACT ABORT OMLY {AVIONICS ONLY)? K/A

AELUNDANCY SCREEN A) PASS
I B) WAA
£) PASS

PASS/FAIL RATIONALE:
A)

=
| WA - AT LEAST TWO REMAINING PATHS ARE DETECTABLE IN FLKSHT.
C

METHOD QOF FAULT DETECTION:
FAILURE OF HINGE ASSEMBLY TQ RGTATE CAN VISUALLY/PHYSICALLY BE DETECTED
BY THE FLESHT CREW. '

CORRECTING ACTION: CREW CAN APPLY ADDITIONAL LOAD T OVERGCOME A JAMMED
HINGE DN EXTEANAL AIALDCE AFT HATCH. HINGE MAY BE DISCONNESTED FROM AFT
HATCH IF REQUIRED TO ALLOW MANLUIAL POSITIONING OF HATCH PRIOR TO
REFRESSURIZING EXTEANAL AIALOCK FOR RE-ENTHY OF EVA CREWMEMBEAS INTD
CREW MOCULE THROUGH FIFTH HATSH ANG CREW CABIN *A HATCH,

REMARKSRECOMMENDATIONS: - .
EXTERMAL AIRLOCK AFT HATGH IS QFENED ONLY FOR: (1) SPACELAR OPERATIONS
{MIF 1) AND IS LEFT OFEN DURING MIR DFERATIONS; OR (2) EVA OPERATIONS (MULTI-
MIF). (IT 1S CLOSED AND LATCHED ALL OTHER TIMES.} EFFECTS ON EVA RECOVERY
ARFE MINIMIFED SINCE TUNNEL ADAFTER "C° HATCH IS THE PRIMARY HATCH FOR
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FARLURE MODES EFFECTS ANALY SIS [FMEA} — NON-CIL FALLAE MODE
MUMBEHR; Mg-1MA-MD06-01

PERFORMING AM EVA AMD AM ADDED FIFTH HATCH WILL ISOLATE TUNMNEL ARAPTER
AND EXTERNAL AIRLDOCK VOLUMES,

= FAL.URE EFFECTS -

(A] SLESYSTEM:

NC EFFECT UNTIL FAILURE OF AEDUNDANT AOLLER BEARINGS. THEN EXTERMAL
AIRLOCK AFT HATCH CANNOT BE PLACED IN (TS CGPEN/STOWED POSITION AND/OR ITS
CLOSECHLATCHED POSITION IF ITS HATCH HINGE ASSEMBLY FAILS TS ROTATE.

(B} INTERFACING SUBRSYSTEM(S):

NQ EFFECT FIRST FAILURE. INABILITY TO ROTATE EXTERNAL AIRLOCK AFT HATCH
CLOSED, FOLLOWING SECOND BEARING FAILUAE, WOULD PRECLUDE
DEPRESSURIZING EXTERNAL AIRLOCK VOLUME IN PSRFORMING &N EVA (MIR 1) O
PAEVENT THE CAPABILITY TO RECOVER FAOM AN EVA (MULTI-MIR} THROUGH
EXTERNAL AIALOGCK AFT HATCH.

{C) MISSION:

ND EFFECT FIRST FAILLURE.

MIR 1 - PAATIAL LOSS OF MISSION QEJECTIVES IF THE EXTERMAL AR OCK AFT HATCH
FAILS TO ROTATE CPEN FOLLOVWANG SECONC BEARING FAILUBE LOS3 OF ACCESS TO
THE SFACELAR). INABILITY TO PERFOAM A PLAMNED EVA IE APT HATCH FAILE TO
ROTATE CLOSED.

MULTI-MIR - LOSS OF PLANNED EYA CAPABRILITIES OUT EXTEANAL AIRLDCK IF SECOND
FAILVAE PREVENTS ORENING DF EXTERMAL AIBLOCK AFT HATCH.

{0} CHEW, VEHICLE, AND ELEMENT{S}:

NG EFFECT FIRST FAILURE.

MIR 1 - SECOND BEARING FAILURE SOULD AESULT IN POSIIBLE LSS OF
CREWIVEHICALE IF CONTINGENCY EVA 15 REQUIRED AND EXTERNAL AFT HATCH
CANNOT BE GLOSED FOR DEPRESBURIZING QDS VOLUME,

MULTI-MIA - POGSIBLE LOSE OF CAEW AND VEHICLE IF SECOND FAILURE OCCURE
WHILE EVa 5 PEAFORMED OUT EXTERNAL AIRLOCK AFT HATCH AND HATCH CANNOT
BE GLOSED AND SEALED FOR CREW RETURN TG CABIN,

{E} FUNCTIOMAL CRITICALITY EFFECTS:
FIRST BEARING FAILURE - NO EFFECT SINCE HINGE SONTAING REDUNDANT BEARNGS.
SECOND BEARING FAILURE:

MIA 1« (1) INABILITY TG ROTATE EXTERMAL AIALDCK AFT HATCH OFEN WORLILD LOSE
MISSION OBJECTIVES ASSQCIATED WITH SPACELAE. - CRIMICALITY 2R3 CONDITION: {2}
IMABILITY TO ROTATE EXTERNAL AIRLOCK AFT HATCH CLOSED WQULD LCSE
CAPARILITY TO DEPAESSURIZE TUNMNEL/AIALDCK. VOLUMES FOR PERFORMING
CONTINGENCY EVA. {INSUFRFICENT CONSUMABLES AVAILABLE TO REPRESSURE QDS
VOLUME ANC: SPACELAR TOGETHER.) LOSS OF CONTINGEMNCY EVA TO CORRECT A
CHRIM 1 CONDITION DOULD RESULT 1N LOSS OF CREW AND YEHICLE. - CRITICALITY 1A3
CONDITION. THIS WDULD FIRST REQUIRE A FAILURE TO OREN TUMNMEL ADAPTER “C*
HATCH SINCE [T IS PRIMARY FOR PERFOAMING AN EVA.

MULTI-MIR - (1) INABILITY TO ROTATE EXTERNAL AIRLOCK AFT RATCH OPEN. LOSS OF
CONTINGENCY EVA OUT EXTERNAL AIRLOCK AFT HATCH, T0 CORASCT A CRIT 1
CONDITION, COULD RESULT IN LOSS OF CREW AND VEHICLE. - CRIMICALITY 1R3 -
CONDITION. {2] INABILITY TO ROTATE EXTERANAL AIRLOCK AFT HATCH CLASED
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FAGE: 4 PRINT DATE: 1023595

FAILUAE MODES EFFECTS ANALYSIS [FMEA) — HON-CE FAILURE MODE
HUMBER: MS-1MRA-MD0S-01

RESULTING IN DEGRADED EVA RECOVERY CAPARILITIES THRQUGH AFT MATGH, THIS
WOULD FIRST REQUIAE A FAILJAE T OPEN TUNNEL ADAPTER "C" HATCH SINCE [T 1S
FRIMARY FOR PERFORMIMG AN EVA.

DESIGN CRITICALITY {PRIOR TO DOWNGRADE, DESCRIBED IN (F): 1R2

(¥) RATIGHALE FOR CRIMCALTTY DOWNGRADE;

THIRD FAILLAE {INABILITY T CISCONMECT HINGE OF HOLD HATCH IN CLOSED
POSITION) - INABILITY TO CLOSED AMD SEAL EXTERANAL AIRLOCHK AFT HATGH,
EXTERNAL AIALGCK VOLUME SANNGT BE REPAESSURIZED FOLLOWING 4 PLANNED
EVA GUT THE AFT HATGH. PDSSIBLE LOSS OF EVA CREW MEMBERS |F HABITABLE
VOLUMES CANNGT B8E REPHESSURIZED FOR GREW RETURN TC CABIN (Eva CREW
MEMBERS MUST REMAIN 1N AIRLOCK LINTIL LANDING). :

- TIME FRAME -~

TIME FROM FAILURE TD CRITICAL EFFECT: HOURS T DAYS
TIME FROM FAILURE DCCUARENCE TO DETECTION: SECONDE
TIME SR0A DETECTION TO COMPLETED CORRECTIVE AGTION: MINUTES TG HOURS

IS TIME REQUIRED TO IMPLEMENT CORRECTIVE ACTION LESS THAN TIME TO EFFECT?
YEE :

RATIONALE FOR TIME T CORAEGTING ACTION VG TIME TQ EFFECT:

CAEW WOULD HAVE AMPLE TIME TD AEMOVE HATCH AND HOLD HATCH IN CLOSED
POSITION TO ALLOW REPRESSURIZATION OF EXTERNAL AIRLOCK TO HOLD HATCH IN
CLOSED POSITION BEFDORE FAIL LME BECAME CATASTROPHIG.

MAZARDS REFORT NUMBER(S): DM QHANSF)

HAZARINS) DESCRIFTION:
EVA HAZARD

- ARPROVALS -

DESIGMN ENGIMEER o TS CO0K
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