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| FALURE MORES EFFECTS ANALYSIE {(FMEA) — CIL HARDWARE
NUMBER: MB-1MB-M015-X

SUASYSTEM NAME: MECHANIGAL - EXTERNAL AIRLOCK

REVISION: 2 8/415/85
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMEER
LAY ; PLUG, LEAK TEST PORAT MEZ7E-0CH0-000 T
PART DATA

EXTENDED DEECRIFTION OF PAAT UNDER AMALYSIS:
EXTERNAL AIRLOCK FORWARD AND AFT ADAPTER LEAK TEST PORT PLUG

REFERENGE DESIGNATORS:

QUANTTTY OF LIKE [TEMS: 4
FOUR .

FUNCTION:

THIS PLUG PROVIDES A TEST PORT FOA THE DUAL (REDUNDANT) STRUCTURAL
SEALS LOCATED ON THE FORWARD AND AFT PERIMETERS OF BOTH THE EXTERMNAL
AIRLGCK FORWARD AND AFT ADAFTERS. THIS PORT IS USED WITH A PNEUMATIC
PORTABLE TEST KIT {C70-0740) TO VERIFY STRUCTURAL SEAL NTESAITY PRIOR TO

LAUMNCH.

REFEAENCE DOCUMENTS: Vazs-342081
VE28-542054
VEZ8-349151
VEZB=342154
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| FARURE MODES EFFECTS ANALYSIS (FMEA) = CIL FAILURE MDDE

. NUMBER; ME-TMR-MD15-01
REVISIONY 2 SMEM5
SUESYSTEM NAME: MECHANICAL - EXTERMAL AIRLOGK
LAY: PLUG, LEAK TEST PORT CRITICALITY OF THIS
| ITEM NHAME: C-RING SEAL FARLUAE MOOE: 1R
FAILURE MODE:
| EXTERNAL LEAKAGE
MISSION PHASE:
Qo ON-DRBIT

 VEHICLE/PAYLOAD/XIT EFFECTIVITY: 104 ATLANNS

CALUSE:

AGINGOXIDATIONSUBLIMATION, CONTAMINATICNFOREIGN OEJECT/OEBRIS,
DEFECTIVE PART MATERIAL OR MANLFACTURING DEFEEST, INADEQUATERXCESSIVE/
UNEVEN SEAL SOMPRESSION LOADS, MISHANDLING, THERMAL DISTORTION

- CRITICALITY 1/1 DURING INTACT ABORT ONLY? NO _
CRITICALITY 1R2 DURING ISTACT ABORT ONLY (AVIDNICS ONLY)T WA .

REDAINDANCY SCREEN A) FAR
| B) A
C) PASS

PASS/FARL RATIONALE;

Al

FAILS SCREEN *A" BECAUSE INDIVIDUAL TEST PORT PLLG SEAL NOT VERIFIABLE ON
VEHICLE DURING GROUND CHECKOUT,

2 ' :
| N/A - AT LEAST TWO AEMAINING PATHE ARE DETECTABLE 1N FLIGHT,

i

m Ll

METHOD OF FAULT DETECTION:

NONE FOR FAILURE OF BOTH LEAK TEST PGHT PLUG EEAL& ADDFTIONAL FNLUFIE oF
CUTER STRUCTURAL O-RING SEAL ON AFFECTED ADAPTEN (FWD OR AFT) CANBE _
DETECTED THRDUGH MNETAUMENTATIONPHYSICAL QBSERVATION - LOSS OF CR
REDUCED PRESSURE IN HABITABLE VOLUMES.

s

-~ FARLURE EFFECTS ~

(A} SUBRSYSTEM; .

NO EFFECT FIRST AND SECOND FALURE. TWO SUCCESSIVE PLUG O-RING FAILLIRES
WILL CAUSE ONLY THE LOSS OF OUTER STRUCTURAL SEAL INTEGRITY. THE INNER
ETRUCTURAL O-RING SEAL MLIST ALSD FAIL TO CAUSE A LOSS OF ISOLATION

BETWEEN QD5 AND OUTSIDE ATMOSPHERE.
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| EAILURE MODES EFFEGTS ANALYSES {FMEA) = CIL FAILURE MODE
: NUMBER: MB-1MA-M0 3 5-01

(=} INTERFACING SUBSYSTEMEN
NG EEFECT UNTIL LOSS OF BOTH PLUG O-RING SEALS AND LOSS OF INNER
STAUCTURAL SEA1, THEN EXCESSIVE LOSS OF ODS PRESSUAE TO THE DUTSINE Wit

AESULT IN AN INCREASED USE OF OXYGENMNTROGEN SUPPLY.

{C) MISSION: -
NO EFFECT ARST FAILURE. FAILUAE OF AEDUNDANT TEST PORT FLUG SEAL AND

OUTER STRUCTURAL SEAL ON AFFECTED ADAPTER {FWD OR AFT) WOULD RESULT N
POSSIELE MISSION TERMINATION DEPENDING O MAGNITUDE OF LEAK. EXCESSIVE
USE OF CONSUMABLES MAY LIMIT MISHON DURATION.

{0} CAEW, VEHICLE, AND ELEMENT(S):

NQ EFFECT FIRST FAILURE. FAILURE OF REDUNDANT TEET PORT FLUG SEAL AND
DUTER STRUCTURAL BEAL ON AFFEGTED ADAFTER (FWD OR AFT) COULG CALISE LOSS
OF CREW AND VEHIGLE.

(E) FUNCTIONAL CRITICALITY EFFECTS:
FIRST LEAK TEST PORT FLUG O-RING SEAL FAILUAE - NG EFFECT.
SECOND LEAK TEST FORT PLUG O-HING SEAL FAILURAE - LOSS OF OUTER STRUCTURAL

. SEAL INTEGAITY ON AFFECTED ADARTER (FWD OR AFT). '
THIRD FAILUAE {INMER STRUCTURAYL O«RING SEAL ON AFEECTED PWLIVAFT ADAPTER]:
(1) LOSS OF CONSUMAELES IN DS AND SPACELAR ENVIRONMENT [MIR 1 ONLY) WITH
ALL WTERNAL, HATCHES OPEN. SAFETY OF CREWMEMBERS IS JEQPARDIZED UPON
1 0S8 OF CONSUMABLES: {2) FOLLOWING EVA - POSSIBLE LOSS OF GAPABILITY TO

| REPRESSURIZE HABITASLE VOLUMELS) DUE TO LAGK OF AVAILABLE O2/N2, 1 D53 OF ©
EVA CPEW MEMBERS IF EVA 15 PERFORMELD AMD HABITABLE VOLUMES) CANNOT BE
REPRESSURLIZED FORA CREW RETURN TO CABIN {EVA CAEW MEMBERS MUST REMAIN
IN AIRLOCK UNTIL LANDING); AND {3) POSSIBLE LOSS OF PRESSURE IN MIR IF THIRD
FAILURE OCCUAS WHILE MIR HATCH 15 OPEN. S

DESIGN CRITICALITY (FRIOR TQ DOWNGRADE, DESCRIGED IM (F)f 1R3
{F} RATIOMALE FOR CRITICALITY DDWHGRADE.

_FOURTH FAILURE {IHARILITY TO CLOSE APPROPRIATE HATCH) = FAILURE TO ISOLATE
LEAKAGE FROM CAEW CABIN RESULTING [N FOTENTIAL LOSS OF CREW ANG YEHICLE

= THME FRAME -

TIME FAOM FAILURE TO CRITICAL EFFECT: HOURS TO DAYS
TIME FAOM FAILURE OCCURRENGE TO DETECTION: MINUTES -
TIME FAOM DETECTION TO COMPLETED CORRECTIVE ACTION: SECONDS TO MIRUTES

1S TIME REGUIRED TO IMPLEMENT CORRECTIVE ACTION LESS THAN TIME TO BFFECT?
. YES .

RATIONALE FOR TIME TO CORRECTING ACTION VS-TIME TO EFFECT: :
CREW WOULD HAVE SUEFICIENT TIME TO CLOSE APPROPRIATE HATCH(S) TO ISOLATE
LEAKAGE FROM THE CREW CABIN YOLUME BEFORE EXCESSIVE LEAKAGE BECAME
CATASTROFHIC.
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| FAILURE MODES EFFECTS ANALYSIS (FMEA) - CIL FAILIRE MQDE
HUMBER: MB-1MR-MO15-01

HAZARDS REPORT NUMBER(S): ORB! 511

HAZARDYS) CESCRIPTION;
LOSS OF HABITABI F PREBEURE.

DISPSESIMAN RATICHALE-

(A) DESIGHM:
O-RING SEALS [N LEAK TEST PORT COUPLING ARE ETHYLENE PROPYLENE. O-AING

SEAL AT COUPLING INTEAFALE FLANGE IS BUTYL RUBRER, PROTECTIVE PRESSURE
CAP SEAL IS REDUNDANT TO POPPET VALVE SEAL WHEN TEST FORT COUPLING.IS NOT
IN USE. TEST PORT SOUPLING SEAL LEAKAGE WILL NOT RESULT IN LEAKAGE OF
HAEITAELE ATMREPHERE OVERBOARD LINLESS AFT/FWD ADAFTEH INKNER FERIPHERAL
C-RING STRUCTURAL SEAL ALSO FAILS,

8) TEST:
ic]cEPTmcE TESTS OF LEAK TEST PORT COUPLING INCLUDE EXAMINATION OF
PRODUCT, PROOF PRESSUAE TEST AND OPSRATIONAL TEST. PROOF PRESSURE TEST
OF THE LEAK TEST PORT (MALE HALF COUPLING} WITH BAESSURE CAP INSTALLED IS
30 PSIG TWO TIMES FOR TWO MNUTES EACH. OPERATIONAL TEST OF THE LEAK TEST
PORT WITH PRESSURE CGAP INSTALLED ANQ POPPET HELD OPEN IS 15 PSIG GN2 WITH
LEAKAGE NOT TO EXCEED ONE BUBBLE IN FIVE MINUTES, WITH PRESSURE CAP
REMOVED AND 15 PSIG APPLIED, LEAKAGE 1S NOT TO EXCEED ONE BUBBLE N FIVE

MINUTES,
QUALIFICATION TESTE: NO QUALIFICATION TESTS OF COUPLING WERE PERFORMED.

. mnsn « TIRNARDUND GHECKOUT TESTING IS AGCOMPLISHED IN ACCOADANGE WITH

{C) INSPECTION:

RECENVING INSPECTION

RAW MATERIAL IS VEFRIFIED BY INSPECTION TO ASSURE BPECIFIC SHUTTLE
RECUIREMENTS ARE SATISFIED.

CONTAMMATION CONTROL .
CLEANLINESS OF SIGNIFICANT INTERNAL AND EXTERKAL SURFACES TO LEVEL GC
(GERERALLY GLEAN) OF MAD110-301 IS YERIFED BY INGPECTIOM. :

ASSEMBLYANSTALLATION -
OPERATIONS VERIFIED BY ASSEMBLY AND TEST OPERATIONS ON SHOP THA'H'ELEH

CRITICAL PROCESSES
CRITICAL PROCESSES SUCH AS WELDHING, PLATING, HEAT TREATING, PASSIVATION
AND ANOOHZING ARE VERIFIED BY INSPFECTION.

NONDESTRUCTIVE E\I"ALUATIGN
NG NONDESTRUCTIVE EVALUATION {NDE) 15 DDNEJF'EFI.FDFHED

TESTING
ATPINASD VERIFIED BY INSPECTION.
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|' FAILIAE MODES EFFECTS ANALYSIS (FMEA) — CIL FAILURE MODE _
. NUMBER: ME-13LF-MQ15-01

HANDLING/PACKAGING
HANDLING AND PACKASING IS VERIFIED BY INEPECTION PER THE AECUIREMENTS OF

SPECIFICATION MAQ110-301.

) FARLURE HISTORAY:
CUARENT DATA ON TEET FAILURES, FUGHT FAILURES, UNEXPLAINED ANCMALIES. AND

QTHER FAILURES EXPERIFNCED OURING GACUND PROCESSING ACTIVITY CAN BE
| FOUND IN PRACA DATA BASE.

(E) DPERATIONAL USE:

NONME FOR FAILURE GF BOTH LEAK TEST PORT PLUMGE SEALS, ADDITIONAL FAILURE OF
ASSOCIATED EXTERANAL AIRLOCK ADAPTER INNER Q-RING SEAL « GIVEN SUFFICIENT
TIME CREW COULD CLOSE APPROPRIATE HATCH(S) TO ISOLATE LEAKAGE.

- APPROVALS -
PRODUCT ASSURANCE ENGRA : M. W. GUENTHER s b, &l
FAE MAMNAGER W, A, MARLOWE .
[ DESIGN EMGINEER : T, 8. CO0OK
CHIEF ENGINEER :B.J. BRANDT
NASA SSMA, :
MNASA SUBSYSTEM MANAGER :
JEC MOD :
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