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P FAuuRE wEs EFFECTS ANALYSIS (FMEA) -- CAITICAL HARDWARE Pase & &

NUMBER: 06-1A-~1122-X

SUBSYSTEM NAME: ARS - AIRLOCK
- REVISION : 2 09/21/90

o -——— -

PART NAME PART NUMBER -
VENDOR NAME VENDOR HUMEER
U EQUALLZATION VALVE © MC250-0004-0012
CARLETON TECHNOLOGIES 2753-0001-9
_____________ PART DATA T

v ——————— T T - w7 L BN B o W E RN N

QUANTITY OF LIKE ITEMS: 7
TWCG ON QUTER HWATCH

* FUNCTION:
EQUALTZATION VALVE, AIRLOCX (TUNNEL)/PAavL0AD BAY HATCH

PROVIDES FOR EQUALIZING PRESSURE ACRGSS THE PAYLOAD BAY/AIRLOCK (TUNNEL)

HATCH. FEACH VALVE DPERATES INDEPENTENTLY WITH POSITIVE OETENTS AT TWO
FLOW POSITIONS. VALVE CAN 8F ACTUATED FRCM EITHER SIDE OF HATCH.
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ATTACHMENT -

FAILURE MODES EFFECTS ANALYSIS (FMEA) -~ CRITICAL FAILURE MODE Page 30 af %
. . NUMBER: D6~1A-1122-07 -

REVISION# 2 09/21/90 R
SUBSYSTEM: AR5 - AIRLOCK _ :
LRU :EQUALIZATION VALVE CRITICALITY OF THIS
ITEM NAME: EQUALIZATION VALVE FAILURE MODE:1RZ

e N e o e ol ol b e v e T M N W W W M R R S S S G

FAILURE MCDE:
INABILITY TO CLOSE, INTERNAL LEAKAGE

 MISSION PHASE:
00 ON_QRBIT

VEHICLE /PAYLDAD/XIT EFFECTIVITY: 102 CQLUMBIA
' 103 OISCOVERY

104  ATLANTIS

' : 105  ENDEAVCUR

CAUSE:

CONTAMINATION, PHYSICAL BINDING/JAMMING, CORROSION, VIBRATION,
MECHANICAL SHOCK

m CRITICALITY 1/1 DURING INTACT ABORT ONLY? NO

------ - E——, . - -

I"-

. REDUNDANCY SCREEN A) PASS
B} N/A

. : C} PASS

?;LSSJ"FML RATIONALE:

B : .
SEREEH B IS N/A BECAUSE THE EQUALIZATION VALYE IS IN STANDEY AND THE CAP
ﬁ THE FIRST SEALING COMPOMENT.

e e A W WP NN W WY SR S S S o .

- FAILURE EFFECTS -

(A) SUBSYSTEM:
NO EFFECT. :

(B) INTERFACING SUBSYSTEM(S): ]
NG EFFECT - CAP PROVIDES REDUNDANT SEAL’

0E-1A - B
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MENT -
FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CRITICAL FAILURE: MODE e 3 ar %
NUMBER: 0f-1A-1122-02

(C) MISSION:
NC EFEICT.

(D} CREW, VEHICLE, ARD TLEMENT(S):
NG EFFECT.

@ (E) FUMCTIONAL CRITICALITY EFFECTS:
SZEIND ASSOCIATED FAILJRE (LOSS OF FJUALIIATICH VALVE CAP) CAN CaUsE
0SS CF AIRLACK REPRESSURIZATION CAPABILITY AND LOSS OF EYA CREWMEN 32
LOSS.GF ABILITY TO PERFORM A COBTINGENCY EvA.
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= {A] DESIGH'
THE BUTTERFLY VALVE CONSISTS OF A VALYE DISC WITH A SILICONE ELASTOMER
VALVE SEAL PERMANENTLY MQLIED AND [NTERLOCKED AROUND THE CIRCUMFERENCE
OF THE VALVE DISC. THE VALVYE BORE SEATING AREA IS TEFLON IMPRESNATED
AND HARC ANCDIZED TO PROVIDE MAXIMUM CORROSION RESISTANCE WITH A& MINIMUM
COEFFICIENT OF FRICTION. BUTTERFLY WALVE STEM THRUST BEARINGS '
ELIMINATE LONGTTUDINAL RUMDUT, INSURING: THE VALVE STEM CENTERLINE RUNS
THROUGH BORE COMTERLINE, UNIFQRM wALYE SEATING FORCES AND HAWDLE
BCTUATION FORCES- :

a {B) TEST:
QUALIFICATION TEST FOR 100 MISSION LIFE: ACCELERATION OF 5 G FOR FIVE
MINUTES PER AXIS. SINUSDIDAL VIBRATION - S 7O 3§ HZ AT +/- 0.25 G PEAX

. PER AXIS. RANDOM WIBRATION - 0.09 G+¥+2/HI FOR 43 MIN/AXIS. DESIGN
SHOCK- 2CE PER AXIS. THERMAL VACUUM/THERMAL CYCLE — WITH VALVE CLOSED
AND COVER ON, UMIT EXPGSED TO 120 TU 130 F AND VACUUM QF 1 X 10 EXP -6
TORR FOR 24 HOURS. LOW/HIGH TEMPERATURE CYCLE - HELD AT -40 TO -50 F
FOR 3 HCURS AMD AT +120 TO 130 F FOR 2 HOURS, QPERATING LIFE - QPERATED
IN QFF /NORMAL /EMERGENCY POSITIONS WITH 1§ PSIG APPLIED FOR BQQ CYCLES.
LEAKAGE MUNITORED OURING OR AFTER THESE TESTS LIMITED TQO % SCCM MAX_
BURST PRESSURE TEET AT 30 PSIG {THICE NPERATING PRESSURE} FOR 5 MIMUTES.

ACCEPTANCE TEST - PROOF PRESSURE 25 PSIG GNZ, WITH VALVE QPEN nHD
CLOSED. LEAX CHECK AT 15 PSIG, £ SCCM MaX - VALWE OPEN AND CLOSED AND
REVERSE LEAKAGE.

IN-VEHICLE TESTING — 3.2 PSID LEAK TzsT.
GMRSD - AIRLOCK VALYES OPENING AND C_ISING TORQUES VERIFIEQ EVERY 10
FLIGATS. OPERATIONAL CHECKOUT OF 4WALJES EYERY FIVE FLIGHTS. GROSS

! LEAKAGE TEST AT 7 PSID BEFORE EACH FilGHT wERIFIES NO GROSS LEAKAGE
THROUGH BOTM THE VALYE AND CAP SIMULTAMEDJUSLY.
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ATTACHMEAT -

FAILURE MODES EFFECTS AMALYSIS (FMEA) — CRITIEAL FATLURE- MODE Page 32 of %
WUMBER: 06-1A-1122-02

m {C) INSPECTION;

.RECEIVING INSPECTION
MATERIALS VERIFIED AT RECEIVING INSPECTION. VERIFIES CERTIFICATION -
THAT ALUMINUM HQUSING CASTINGS ARE HYDROSTATIC PROOF PRESSURE TESTEJ AT
32 PSID BY SUBTIER YENDOR.

CONTAMINATION CONTROL

CIRROSION PROTECTION BROVISIONS AND CONTAMINATION CONTROL PLAN
VERIFIED BY I[NSPECTION. CLEAMLINESS LEVELS QF 200A AND 100 ML RINSC
TESTS VERIFIED.

ASSEMBLY /INSYALLATION

MANUFACTURING PROCESSES, INSTALLATION AND ASSEMBLY VERIFIED BY
INSPECTION. TORQUES VERIFIED BY IMSPECTION. OIMENSIONAL CHECKS
PERFORMED BY [NSPECTION. [INSPECTION PERFORMI MIPS FOR CONCEWTRICITY
AND PERFENDICULARITY, O-RINGS VERIFIED BY INSPECTION.

NONDESTRUCTIVE EVALUATION
ALUMINUM HOUSING CASTINGS ARE X-RAYED AND OYE PEHETRAHT [NSPECTED TO
DETECT CRACKS, VERIFIED BY INSPECTION.

CRITICAL PROCESSES .

PASSIVATED PARTS AND HEAT TREATMENT VERIFIED 8Y INSPECTICH.
MECHANM[CAL SQLOERING OF DEBRIS SCREEN VERIFLIED BY INSPELTION.
ANODIZATION OF ALUMINUM PARTS VERIFIED BY INSPECTION.

TESTING
ATP VERIFIED 8Y INSPECTION.

HANDLING /PACKAG [NG
PARTS PROTECTION UERIFIED BY INSPECTION.

m (D} FAILYRE HISTORY:
(AC2285) DURING LEAK CHECK AFTER INSTALLATION OF HATCH *B* INTO.
VEHICLE, SUPER KORDPON PAINT CHMIPS [N THE VALVE CAUSED INTERNAL
LEAKARE. VALVE WAS REMOVED FROM VEWICLE AND REPLACED. CONTAMINATED
VALVE WAS RETURNED TO SUPPLIER, CLEANED AND RETURNED TO STOCK..

m [E]} OPERATIOMAL USE: .
N0 CREW ACTION REQUIRED IF CAP IS NSTALLED. IF CAP IS NOT INSTALLED,
CREW SHOULD INSTALL CAP AND USE REDUNDANT EQUALIZATION HiL?E.
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FALLURE MODES EFFECTS ANALYSIS (FMEA) -~ CRITICAL FAILURE MOOE Page 33 of %
HUIEER 06-14-1172-02 '
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RELIABILITY ENGINEERING: 0. R. RI SHG“D&W—' Eq/k—-«- ff’a?&u
DESTGN ENGINEERING : K. KELLY 4~ : : .
QUALITY ENGINEERING r M. SAVALA ’
NASA RELIARILITY 1 &
HASA SUBSYSTEM MANAGER ¢
HASA QUALITY ASSURANCE :
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