PASE: 1 PAINT OATE: 03/20/91

ATLURE MOODES EFFECTS AMALYSIS (FMEA) -- CRITICAL HARDWARE
_ NUMBER: M7-3-M6B-X

SUBSYSTEM MAME: TUMHEL AQDAPTIR
REYTSION : 1 0Q3/20/91

PART NAME PART NUMBER
VENTOR KAME VENDOR NUNBER
g RV WINDOH ASSEMBLY ¥073-132650
e SRS H HATCH WINDOW SEALS MA3748/1-348
SR : HATCH WINDOW SEALS | M83248/1-356
------------- - PART Dﬁ;;-- o : o

e —p ——

- L L E - —— -

m EXTENDED DESCRIPTION OF PART UNDER AMALYSIS:
WINOOW ASSEMBLY, HATCHES °C* & *0"

w QUANTITY OF LIKE ITEMS: 2
ONE WINDOW ASSEMBLY PER HATCH *C¥
CHE WINDOW ASSEMELY PER HATCH *D*

m FLUNCTTION:
THE MINDOW ASSEMELY I35 & A-INCM OIAMETER CIRCULAR VIEWING PORT WHICH I3
MOUNTED IN THE CENTER OF THE TUHMEL ADAPTER HATCHES. THE ASGEMBLY 15
MADE OF TWD PANES OF POLYCARBORATE AND 15 HGUHTEB UTILTZIING OUAL
fREDUNDANT) D-RINE SEALS.
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FAGE: i PRINT DATE: 023720791

FAILURE MODES EFFECTS AMALYSIS (FMZA) -- CRITICAL FAILURE MODE

HUMBER: W7-3-MGE-01

REVISION# . Q3/2009: R
SUBSYSTEM: TUNNEL AOAPTER
LRU ;WINDGW ASSZMBLY CRITICALITY OQF THIS
ITEM MAME: HATCH WINOGW SEALS _ FAILURE MODE;IR3

T N S o P A A o e -

FAILURE MODE:
LEAKAGE {U-RIMNG SEALS)

MISSION PHASE:
aa Oh=0RBIT

YEHICLE/PAYLOAD/KIT EFFECTI¥ITY: 102  CAOLUMBIA
: 103 DISCOVERY
: 104 - ATLANTIS

: 105  ENDEAWQUR

CAPSE:
CRACKS, [ OW TEMPERATURE, MATERIAL DEGRGCATION

CRITICALITY 1/1 QURING [NTACT ABORT OMLY? NO

- - - e —_

REDUNDANCY SCREEN A) FAIL
B} FAIL
€} PasS

F?SS!FAIL RATIONALE:

SERL FAILS SCREEM "A" BECAUSE A LERK TEST OF EACH (INDIVIDUAL} SEaL IE
HOT FEASIBLE.

B)
SEAL FAILS SCREEN *B™ BECAUSE A LEAX TEST OF EACH (INDIVIDUAL) SEAL IS
NOT FEASIBLE.

€} . -
PASSES SCREEM "C* SINCE THE FAILURE OF ANY DNE SEAL CANKNDT CAUSE THE
FAILURE OF THE OTHER REDUNDANT SEAL.

L LI T L E Tyt

— FAILURE EFFECTS -

(A) SUBSYSTEM:
MO EFFECT [F A SINGLE O-RIMG SFAL FAILS. LEAKAGE OF CREW MOOULE
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FAGE: 3 ARINT DATZ; C3/20/9:

FAILURE MODES EFFELTS ANALYSIS (FMEA) — CRITICAL FAILURE MODZ
HUMBER: M7-3-M55-01

ATMOSPHERE OVERBOARD AND INCREASED USE OF 02/NZ COMSUMABLES IF EOTH
SEALS FAIL.

w (H) INTERFACING SURSYSTEM{S):
SAME A5 (A},

w (C) WISSION:
MO EFFECT IF A SINGLE SEAL FAILS. POSSIBLE EARLY TTAMINATION OF MIS3I0N
IF BOTH SEALS FAIL. .

& (D} CREW, VEHICLE, ANOD ELEMENT{S):
NO EFFECT IF A SIMELE SEAL FAILS, PQSSIBLE LOSS OF CREW/YEHICLE iF LEAK
RATE FROM DUAL SEAL FAILURE AMD &N ADDITIOMAL SEAL FAILURE WITHIN THE
CREW MODULE EXCEZOS THE ARPCS MAKEUF CARABILITY.

m (E} FURCTTONAL CRITICALITY EFFECTS:

- T —— —

- DISPOSITION RATIUHALE -

——————— - - - ke =

m {A) DESIGM:
DUAL D-RING FACE 'SEALS ARE INSTALLZD BETWEEN MINDOM SURFACT AND MATCH
BASE WHICH [S A RIGID STRUCTURE. DIFFERENTIAL PRESSURE ACROSS WINDOMW
ENE$EA§ES SEAL COMPRESSION, SEAL MATERIAL I5 FLUORDCAREON ELASTOMER
VITON) .

. {8) TEST:
ACCEPTANCE TESTS: STRUCTURAL LEAK TLIT OF TUMMEL ADAFTER TO 14.7 PSID
[5 PERFORMED.

DUALIFICATIEH TEST5: NO QUALIFICATION TESTS WERE PERFORMED.
CERTIFICATION IS BASED QN ACCEPTAMCE TESTS AND SEAL MATERIALS DATA.

 OMR30: FACH TIME TUNMEL ADAPTER IS INSTALLED, LEAK TEST OF CREW
MODULE/ALRLOCK/TUNNEL ADAPTER IS PERFORMEG AT 3.2 PSIE WITH HATCH *a*
DPEN ANMD HATCHES *C* AND "D* CLOSED.

REF. OMRSD VEOAA0.01%

RECEIVING IHSFECTIDH

RECEIVING INSPECTORS INSPECT FOR DAMAGE AHD WORKMAHSHIP AND VERIFY THAT
SEAL IS OF SINGLE PIECE MOLDED CONSTRUCTION. RECEIVING IMSPECTORS

ALZQ CHECK IOENTIFICATION AND WALL CROSS-SECTIONAL DIAMETER ON A §-3
SAMPLING BASLS AND THAT SUPPLIER SUBMITTED REQUIRED REPORTS.

CONTAMINATION CONTROL
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PAGE ! 4 PRINT DATE: 03/20/9]

FAILURE MODES EFFECTS ANALYSLS (FMEA) — CRITICAL FATLURE MOOE |
. NUMBER: M7-3-MEE-01
RECEIVING INSPECTORS VISUALLY INSPECT SEAL FOR GLEANLINESS. [NSPECTCRS
VERTFY, BEFORE INSTALLATION, THAT THE SEALING SURFACE AND VITON sl
ARE CLEAN.

ALEEMBLY /INSTALLATION

THE 3EALS ARE [NSTALLED PER MAQI06-323, PRIOR TQ INST2LLATION AN
INSPEZTION IS PERFORMED TO VERIFY THAT THE SEALING SURTACE [S wo™
DAMAGED,

TESTING
THE TUNMEL ADAPTER STRUCTURAL LIAK TEST TO 14,7 PSID 13 VERIFTED EY
INSPECTION,

HANOLING /PACKAGING

THE RECZIVING INSPECTORS VERIFY THAT THE SEAL [S INDIY:DUALLY PACKAGED
WITH PART MUMBER, MANUFACTURER MAME, COMPOUMD NUMBER AND CURE DATE,
RECEIVING INSPELTGRS ALSO VERIFY THAT THE SEAL 13 PACKAGED IN & WAY
THAT WILL FROTECT [T DURING 5TORAGE. '

m (0} FAILLURE HISTORY:
SIMILAR FLUOROCARBON ELASTOMER SEALS USEQ IN SPACE AND COMMERCIAL
APRLICATIONS HAVE MO MISTORY OF LEAKAGE FAILURES. SIMILAR SEALS
EXHIBITED NO FLIGHT FAILURES DURING APOLLO 7SM PROGRAM.

w (E) OPERATIONAL USE:

- IF BOTH SEALS FAIL ON WINDOW ASSEMBLY OF TUNNEL ADAPTER HATCH "C", CREW
MUDULE/SPACELAB CONSUMABLES CAN BE MORITORED AND ASSESSED FOR
FEASIEILITY OF CONTIMUING THE MISSION PER CABIN LEAX PROCEOURES AND
FLIGHT RULES. IF BOTH SEALS FAIL ON WINOOW ASSEMBLY OF TUNNEL ADARTER

- HATCH “D", LOSS OF {ONSUMABLES WOULD ONLY OCCUR DURING &N EMERGENCY Eva
WHILE HATCH *r* 15 OPEN.

A ke g - -

= APPRD¥ALS -

RELIABILITY ENGINEZRING: D. M. MAYNE
DESIGH ENGINEERING : E. L. SALLEE
QUALITY ENGINEERING i M. SAVALA

NASA RELIABILITY
NASA SUBSYSTEM MANAGER
NASA QUALITY ASSURANCE
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