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FALLURE MODES EFFECTS ANALYSIS {FMEA) -- CRITICAL HARDWARE
NUMBER: M7-3A-L7-X

SUBSYSTEM NAME: TUMHEL ADAPTER - ECLSS
REVISION ¢ 1 10/22/92
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PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
o VALVE AND CAP - MEZ84-0542-0001
________________________ PART DATA

T ————— . S e e 7wk kb u AR P A ol A ol - ———

| EXTEMDED DESCRIPTION 0OF PART UNDER AMALYSIST
| $PACFLAB DUCT ISGLATION VALVE

| m QUANTITY OF LIKE [TEMS: 1
" ONE VALVE & ONE CAP

w FUNCTION;
PROVIDES THE CAPABILITY TO ISOLATE THE TUMMEL ADAPTER FROM THE SPACELAB
ATMOSPHERE.  THIS ALLOWS DEPRESSURIZATION OF THE TUNMEL ARAPTER FOR EVA,
GR FLYING WITH TUNNEL INSTALLED BUT SPACELAB ODISCONMECTED. CAP
PROVIGES ISOLATION REDUMDANCY. CAP IS HORMALLY IMSTALLED FOR ASCENT/
ENTRY AND INWSTALLED BY EVA CREWMAN FRIOR TO DEPRESSURIZATION OF THE
TUNMEL ADAPTER,
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FAILURE MODES EFFECTS AMALYSIS {FMEA} -- CRITICAL FAILURE MODE
NUMBER: M7-1A-E7-02

REVIS ION 17 10/22792 R
SUBSYSTEM: TUNMEL ADAPTER - ECLSS

LRU :VALVE ANG CAP CRITICALITY OF THIS
FTEM MAME: VALVE AND CAP FAILURE MODE:1R2
m FAILURE MODE:
| INTERNAL LEAKAGE, VALVE/EXTERNAL LEAKAGE, CaApP
MISSION PHASE:
11] ON-ORBITY
= VEMICLE/PAYLOAD/KIT EFFECTIVITY: 102  COLUMEIA
- = 103  DISCOVERY
: 104 ATLANTIS

105  ENDEAYDUR

w CALSE:
MECHANICAL SHOCK, VIBRATION, CORROSION, CONTAMENATION, POROSITY,

@ CRITICALITY 1/1 DURING INTACT ASORT ONLY? MO

. m REDUNDANCY SCREEM A) PASS

- B) FAIL

m C) PAsS
PASS /FAIL RATIOMALE:

mA)

»B)

SCREEN 8 FAILS BECAUSE INTERNAL LEAXAGE OF VALVE IS UNDETECTABLE WHEN
ATLOCK VENT DUCT CAP IS5 INSTALLEOD, ALSD, CAP EXTERNAL LEAKAGE CANMOT BE
YERIFIER WHEN VALVE IS OPERATING NORMAL,

m L)

- - -

= FAILURE EFFECTS -

& (A) SUBSYSTEM:
| Eﬂ S OF ONE TUNMEL ADAFTER/SPACELAB ISOLATION CAPARILITY,

m (B) INTERFACING SUBSYSTEM(S):
NO EFFECT.
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FAILURE MODES EFFECTS AMALYSIS (FMEA)] -- CRITICAL FAILURE MOOE
NUMBER: M7-3A-ET-02

m {C} MISSION;
N) EFFECT.

w (D) CREW, VEMICLE, AND ELEMENT{S):
ND EFFECT. T

a Eﬂ FUNCTIONAL CRITICALITY EFFECTS:
OCZIATED FAILURE OF REDUNDANT COMPONENT LEAKAGE (CAP OR YALVE} MAY

RESULT IN LOSS OF EVA CREWMEN IF CONTINGEMCY EVA IS REQUIRED ANG TUNNEL
ADAPTER CANWOT BE REPRESSURIZED FOR RETURN TO CABIM (EVA CREWMEN MUST

REMAIN IN ATRLOCK UNTIL LAMDING).

- DISPOSITION RATIONALE -

bt LT L el

= {A) DESIGN:
THE ISOLATION VALVE 15 A MANUALLY OPERATED VALVE WITH POSITIVE LOCKING
IN THE FULL OPEN AND FULL CLOSEOD POSITION, THE BUTTERFLY VALYE HAS
SILICONE LIP SEAL MOLDER DIRECTLY TO THE PERIMETER OF THE VALVE PLATE,
wAICH PROVIOES A CONTINUOUS UNBROKEN GAS SEAL ACR}SS THE EDGE OF THE
VALVE. VALVE BODY IS ALUMIKUM WHICH HAS TEFLON IMPREGNATED WARD COAT
APPLIED TO THE VALYE BORE SEATING AREA: MAXIMUM CORROSION RES ISTANCE
WITH MINIMOM COEFFICIENT OF FRICTION. CAP 15 FAZRICATED FROM &061-
TES1 ALLUMINUM AXD 1S CORROSION PROTECTED PER MADSOS-301l. CAP AND VALVE
ARE SURFALE T SURFACE MATE WITW A SILASTIC 675 SILICONE RUBEER SEAL,
SEATED IN VALVE O-RING GRODVE TO PROVIDE A CONTINUOLS GAS SEAL ACROSS
THE MATING SURFACES. (AP 1% WELD IN PLACE BY HAND ACTUATED CLAMP=
OVERCENTER LATCH, WMICH [$ MADE OF 301 CRES 1/4 HARD PER MIL $-5459.

m {B) TEST:

QUALIFICATION TESTS FOR 100 MISSION LIFE: ACCELERATION OF % G FOR FIVE
MINUTES PER AX1S. SINUSDIDAL VIGRATION @ 5 - 35 H2. AT AN ACCELERATION
AMPLITURE OF +- 0.25 G PEAK PER AX!S. RANDOM VIBAATION AT THE RATE oOF
6 DB/OCTAVE FROM 20-150 I, COMSTANT AT 0.03 62/HZ FROM 150-1000 N7,
AND OECREASING AT & DR/OCTAVE FROM 1000-2000 NZ FOR A TOTAL CURATION OF
48 MINUTES PER AXIS. DESIGN SHOCK & 20 G PER AXIS, OPERATING LIFE -
OPERATED OFEN/CLDSED POSITIONS WITH PRESSURE OF 14 - 16 PSIG APPLIED

FOR 600 CYCLES,

ACCEPTAMCE TEST - THE VALVE WAS PROOF PRESSURE TESTED AT 24 PSIG FOR §
MINUTES WITH VALVE OPEN AND CLOSED. INTERNAL LEAK CHECX AT 16 PSI; &

SCOM MAX,

OMR5D: INTERMAL LEAK CMECK 1S PERFORMED BEFORE FLIGHT, LEAK RATE MOT
TO EXCEED 15 SCCM AT 1&-18 PSIG.
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. FAILURE MODES EFFECTS AMALYSIS (FMEA) -~ CRITICAL FAILURE MODE
NUMBER: M7-3A-E7-G2

a (C} INSPECTION:
RECEIVING INSPECTION
MATERIALS VERIFIED AT RECEIVING INSPECTION.

CONTAMINATION CONTRQL
CORROSION PROTECTION PROVISIONS AND CONTAMINATION COKTROL PLAN YERIFIED
BY INSPECTIOM. CLEAMLINESS LEVELS OF 3004.

ASIEMBLY /INSTALLAT EON

MANUFACTURING PROCESSES, INSTALLATION AMD ASSEMBLY VERIFIED BY
INSPECTION, DIMENSTONAL CHECKS PERFORMED BY INSPECTION. VISUAL
INSPECTION USING 10X MAGNIFICATION O SEAL RING VERIFIED BY [WSPECTION,

CRITICAL PROCESSES
PASSIVATED PARTS VERIFIED BY INSPECTION, SPECIAL TEFLON IMPREGRNATED
ANODIZATION (NITUFF) VERIFIED 8Y [NSPECTION.

TESTING
AT® VERIFIED BY [NSPECTION.

MANDL ING /FACKAGING
- PARTS PROFECTION VERIFIED @Y INSPECTION.

. u (0) FAILURE MisTORY:
MD FATLURE WISTORY.

w (E} OPERATICWAL USE:
NO CREW ACTIOW [S REQUIRED FOR FIRST FAILURE,

----- — - A o e

- APPROVALS -
RELIABILITY ENGINEERING: 0. R. RISING :
PESIGN ENGINEERING » 3. CASTILLD :
QUALITY ENGINEERING = : M. SAVALA i
MASA RELIABILITY 3 :
NASA SUBXYSTEM MANAGER : v
NASA QUALITY ASSURANCE : :
EDITORTALLY APPROVED : RI O P R IYY TR
EDITORIALLY APPROVED : JSC :
TECHNICAL AFPPROVAL : YIA CR S, Y YT A
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