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FAILURE MODES EFFECTE ANALYSIS {FMEA) — £IL HARDWARE
HUMBER;: M1 MP-MOIE-X

SUBSYSTRM NAME: MECHANICAL - EXTERNAL AIRLOCK

REVISION: 1 9115M5
PAHT HAME FART NUMEER
YENDOR NAME VENDOR NUMBER
LRU . SEAL, LATCHACTUATOR TOMATCH  MB3248/1.245

PFART DATA

EXTENDED DESCHFTION OF FART UNDER ANAL YRIR!
EXTEANAL AIRLOCK UPPER HATGH LATGH AGTUATOR TG HATCH STRUCTURE SEAL

REFERENCE DESIGNATORS:

QUANTITY OF LIKE ITEMS: 2
TWO

FUNCTION:
SEALS THE LATCH ACTUATOR TQ THE EXTESNAL AWFLOCK UPPER HATCH STRUCTURE
TO PREVENT LEAKAGE THROUGH THIS INTERFACE.

AEZFTAENCE DOCUMENTS: MO72-583829
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| FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL FAILURE MODE
- NUMBER: ME-1MR-MO18-1

REVISION® 1 81 56
SUBSYSTEM NAME: MECHANIKGAL - EXTERNAL AIFLOGK
LLAU: SEAL, LATGH AGTUATOR TO HATCH STRUCTURE CRITICALITY OF THIES
| ITEM NAME: O-RING SEALS FRILURE MODE: 1R2

FALURE MODE:
| LEAKAGE

MISSION PHASE:
QO ON-ORBIT

VEMICLEPAYLOADACT EFFECTIVITY: 1G4 ATLANTIS

CAUSE:
AGINGAOIDATION SUSLIMATION, CONTAMINATIONFOREIGM OAECT/DESRIS.

DEFECTIVE PART MATEAIAL OR MANUFACTURING DEFECT, INADEQUATE/EXCESEIVES
UNEVEN SEAL COMPRESSION LOADS, MISHANDUNG, THERAMAL DISTORTION :
CRITICALITY 11 DURING INTACT ABORT ONLY? NO

CRITICALITY 1R2 DURING INTAGT ADORT ONLY (AVIONICE ONLY)? NA ;

REDUNDANCY SCREEN A) EAIL
i B) NA
¢} PASS

PASSHFAIL RATIONALE:

A}

FAK,.S§ AEDUNDANCY SCREEN "A" BECAUSE THE SEALS CANNOT BE VERIFIED
INDIVIDUALLY DURING GROUND CHECKOUT,

‘5]'

| NfA - AT LEAST TWO REMAINING PATHS ARE CETECTABLE IN FLIGHT,
c} ) "t -

METHOD OF FALLT DETECTION: .

NOMNE FOR FIRST FAILURE. FAILURE OF REDUNDANT C=AiNG SEAL CAN BE DETECTED

THEOUGH INSTRUMENTATION & PHYSICAL OBSERVATION - LOSS OF ODS PRESSURE

WHEN OFRBITER AND MIR ARE NOT DOCKED.

= FAILURE EFRECTS -

(A) SUBSYSTEM:

NG EFFECT FIRST FAILURE, SECOND O-RiNG FAILURE WILL RESULT IN THE MNABLITY
TO ISOLATE THE VESTISLRLE TUNNEL FROM EXTEANAL AIRLOCK ENVIRONMENT. NO
EFFECT DURING VA SINGE EXTERNAL AIALCCK UPPER HATGH IS OPEN.

ME-1MR - 817
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| FATLURE MODES EFFECTS ANALYSIS (FMEA} = CIL FAILURE MOGE
NUMBER: M8-1MR-34018-01

[B) INTERFAGING SUBEYSTEM(S):

MG EFFECT FIRST FAILURE. LOSS COF PRESSURE TO DUTEIDE ATMOSFHERE AND
INCAEASED USE OF G2MIN2 GONSUMABLES GIVEN A SIMILAR FAILURE OF SECOND O-
BING WHEN DRBITERA AND MIR ARE MOT DOCKED. INABILITY TO DEFRESSURIZE
VESTIBULE TUKNEL FOR SEPARATION WITHOUT EFFECTING THE AIRLOCK AND TUNNEL
ADAFTER VOLLMES. -

($) MESSION:

NO EFFECT FIRST Q-RING FAILUAE. WORET CASE IF SECOND O-RING FAILLIAE
OCCURS PRIOR TO DOUTKING - SHEW DECISION TO ABOAT MISSION DUE TO LOSS OF
CONSUMABLES. MO EFFEE_.T DURING [VA SINCE EXTERNAL MMLDCK UPPER HATCH IS

QPEN.

(D) GREW, VEHICLE, AND ELEMENT(S):
O EFFEGT SIRST FAILURE UNTIL LOSS OF REDUNDANT SEAL AND AN ACDITIONAL
SEAL FAILS AND LEAK RATE EXCEEDS MAKEUP GAPABILITY OF ATMOSPHERIC
REVITALIZATION PRESSUBE CONTROL SYSTEM {ARPCS).

{€) FUNCTIONAL CRITICALITY EFFECTS:

FIAST D-RING FAILURE - NO EFFECT. .

SECOND O-5MNG FAILURE - POSEISLE EARLY MISSICN TERMINATION DUE TO LEAKAGE

TO DUTSIDE ATMOSPHERE WHEN ORBITERMIA ARE NOT DOCKED RESULTIRG IN AN
INCREASED USE OF CONSLNABLES. ' - ) -
THIRD EAILURE {ADDITIONAL SINGLE SEAL FAILURE WITHIN HABITABLE VOLUME] - (1} IF
THIAD FAILURE OCCURS DURING IVA (CAMERA PREPARATION FOR DOCKING OR '
SPASELAB OPERATIONS{MIA 1 OMLY)) EXCESSIVE LOSS OF CONSUMABLES CAN
JEOPARDIZE CREW SAFETY; {2) IF THIRD FAILURE OCCURS DURING EVA OUT

EXTERNAL ALRLOCK, POSSIBLE LOSS OF EVA CAEWMEMBERS IF EXTERNAL AIRLOCK
VOLUME CANNCT BE REPRESSURIZED FOR RETURN TO GREW GABIN, {EVA .
CREWMEMBERS MUST REMAIN IN AJRLOCK UNTIL LANDANG).

T SECOND FAILURE OCCURS WHEN QREITER/MIR ARE DOCKED, POSSIRLE LOBS OF
PRESSURE IN MIR IF ISOLATHON BETWEEN EXTERNAL AIRLOCK AND MIR 15 LOSY
| DURING EVA WHEN EXTERNAL AIRLOCK IS DEPRAESSURIZED.

DESH{EN CRIMICALITY (FRIOH TO DOWNARADE, DE'.-EGHHH!'IH Fr 1R3

(F) RATIONALE FOR CRITIEALITY DOWNGHADE:

FOURTH & FIFTH EAILURE (INABILITY TO CLOSE APPROPRIATE MATCHIS)) : FAILURE TO
ISOLATE LEAKAGE FROM CREW CABIN RESULTING IN POTENTIAL LGSS OF CREW AND
VEHICLE. :

- TME FRAME -

TIME FROM FAILURE TO CRITICAL EFFECT: HOURS TO DAYS
TIME FROM FAILURE OCCURRENGE TO DETECTION: MINUTES
TIME FROM DETECTION TO COMPLETED CORRECTIVE ACTION: SECONDS TO MINUTES

I& TIME AEAUIRED TO IMPLEMENT CORRECTIVE ACTION LESS THAN TIME TO EFFECT?
YES
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FAILLRE MODES EFFECTS ANALYSIS (FMEA) — CIL FAILURE MODE
NUMBER: MS-1MFE-M015-01

AATIOMALE FOR TIME TO CORRECTING ACTION V8 TIME TO EFFECT:
CREW WOULD HAYE SUFFIGIENT TIME T CLOSE APPROPRIATE HATCH(S) TO ISOLATE
| EAKAGE FROM THE CREW CASIN VOLUME BEFDRE EXCESSIVE LEAKAGE BEGAME

CATASTROFHIC.
HAZARDS AEPCAT NUMBER(S): OREI 511

HAZARD{S) DESCRIPTIOM:
LOSS OF HABITABLE PRESSURE WHEN ORBITER AND MIR ARE NOT DOCKED.

DISPOSITION RATIOMALE-

- {A) DESIGM:

ACTUATOR MOUNTING FLANGE 18 INSTALLED QN HATCH BASE STRLUCTLAE WITH 12
ATTACH BOLTS. DUAL COMCENTRIC O-RING FACE SEALS IN ACTUATOR FLANGE
GROOVES ARE ADJACENT TO ATTACH BOLTS. O-AINGS ARE LUSRICATED WITH
MED140-010 TYPE || GREASE FER MAC112-303. EITHER O-RING CAN PREVENT LEAKAGE
THRCUGH HATCH. FLANGE TO HATSH INTERFACE IS METAL TO METAL CONTALCT.
SEAL MATERIAL 13 FLUDROCARDON ELASTOMER MTOMI.

(B) TEST:
ACCEPTANCE TESTS: STRUCTURAL LEAK TEST TG 147 PEID 1S PERFORMED, -

QUALIEICATION TESTS: NO QUALIFICATION TESTS WERE PERFORMED ON THE
INDIVIDUAL SEAL CERTIFICATION 15 BASED ON ACCEPTANCE TESTS AND SEAL
MATERIALS DATA. QUALIFICATION TESTS OF ACTUATOR INCLUDED LIMIT LOAD TEST
(40 CYCLES), 2000 OPERATING CYCLES AT 30 INCH-LE INFUT TORQUE, THERMAL
CYCLING BETWEEN +66 DEG F AND +250 DEG F.

OMRED - TURNAROUND CHECICRIT TEST!NG IS ACCOMPLISHED IN ACCORDANGE WITH

{€) INSPECTION:

" RECEVING INSFECTION

RECEIVING INSPECTORS INSPECT FOR DAMAGE AND WORKMANSHIF AND VERIFY THAT
SEAL (S OF SINGLE PIELE MOLDED CONSTRUCTION, RECEIVING INSPECTORS ALSO
CHECK IDENTIFICATION AND WALL CAOSS-SECTIONAL DIAMETER ON A 5-3 SAMPLING
BASIS AND THAT SUPPLIER SUBMTTED REQUIRED REFOATS,

CONTAMINATION CONTROL
RECEIVING INEPECTORS VISUALLY INSPECT SEAL FOA CLEANLINESS, INSPECTORS
VERIFY, BEFOHE INSTALLATION, THAT THE SEALING SURFACE AND VITCHN EEAL ARE

ASSEMELYANSTALLATION

THE SEAL E ARE INSTALLED PER MACH08-328. PRIOR TO INSTALLATION AN INSPECTION
|3 PERFORMED TO VERIFY THAT THE SEALING SURFACE IS NOT DAMAGED.
INSPECTION VERIFIES MB0140-010 TYPE Il GREASE WAS APFLIRD TO Q-RINGS AND O-
RING GROOVES PRIOR TOD ASSEMELY PER MAQ112-303. INSPECTION VERIFIES
OWENSIONS OF DETAIL PARTS. )

TESTING
EXTEANAL AIRLOCK FRESSURE TESTS VERIFIED 8Y INSPECTION.
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| mANURE MODES EFFECTS ANALYSIS (FMEA) — Cil FAILURE MODE
NUMBER: Mi-TMR-MO15-01 -

HANDLING/PACKAGING
THE RECEMVING INSPECTORS VERIFY THAT THE SEAL IS INDIVIDUALLY PACKAGED WTTH

BART NUMBER, MANUFACTURER NAME, COMPOUND NUMBER AND CURE DATE.
RECEIVING INSPECTDORS ALSQ VERIFY THAT THE SEAL 1S PACKAGED IN A WAY THAT

wiLL PROTECT [T DURING STORAGE.

{D] FAILURY HISTORY:
GURRENT DATA ON TEST FAILURES, FLIGHT FAILURES, UNEXPLAMED ANOMALIES, AND

OTHER FAILURES EXPERIENCED DURING GROUND PROCESSING ACTIVITY CAN BE
| FOUND IN PRACA DATA BASE. .

(£) OPERATIONAL USE: |
NONE FOR FIRST O-RING SEAL FAILURE. IF BOTH SEALS FAIL ON EXTERNAL AIRLOCK

UPPER HATCH ACTUATOR MOUNTING STRUCTURE PRIOR TO GR FOLLOWING MATING
wWiTH THE MIE, GIVEN SUFFICIENT TIME CREW COULD ISOLATE LEAKAGE BY CLOBING

APPROFPRIATE HATCH(S). .

- APPROVALS -
PRODUCT ASSURANCE ENGR : M. W. GUENTHER ﬁm
PAE MANAGER TW. K. MARLOWE ;
| DESIGN ENGINEER - : TS, COOK Rv4is-. ;
CHIEF ENGINEER ' B, J. BRANDT : T B iF
MASA SSMA : =
MNASA SUBSYSTEM MANAGER !
J5C MOD :

Qs
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