PAGE: 1 M=2ANT DATE: 27/29/95

FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CIL HARDWARE
NUMBER: 2-5-C10 -X

SUBSYSTEM NAME: HYDRAULICS

REVISION: 1 O7i24/88,
PART DATA
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LRU | VALVE, CHECK MEZ84-0434

CRISSAIR

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
WALVE, CHECK, UMBILICAL ACTUATOR CIRCUIT AFT FUSELAGE RETURN LINE

REFERENGCE DESIGNATORS:  S0VGRCW3S
SOWVEBCV3E
SQWEBCVIT
50weBCW 38
50WSBLVES
50VSBCVAD

QUANTITY OF LIKE ITEME: &
ONE EACH RETURN LINE FROM SIX ACTUATORS

FUNCTION:

ISOLATES THE UMBILICAL RETRACT ACTUATOR FROM REVERSE FLOW AND ABNCORMAL
RETURN LINE PRESSURES WHICH COULD AFFECT ACTUATOR PERFORMAMNCE OR
CAUSE ACTUATOR STRUCTURAL DAMAGE.
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FAILURE MGDES EFFECTS ANALYSIS FMEA -- CIL FAILURE MGDE
NUMBER: D2-6-C10-01

REVISIGN#. 1 0772496
SUBSYSTEM NAME:. HYDRAULICS
LRU: WALYE, CHECK CRITICALITY OF THIS
ITEM MAME: WALVE CHELK FAILURE MODE: 1R.3

FAILURE MODE:
FAILS QOPEN. INTERMAL REVERSE FLOW

MISSION PHASE: Lo LIFT-OFF
DO DE-OREIT

VEHICLE/FAYLOAD/KIT EFFECTIVITY: 102 COLUMEBIA
103  DISCOVERY
104 ATLANTIS
105 ENDEAVOUR

CAUEE:
DAMAGED SEAT/FOQPRET. CONTAMINATION. BROKEN SFPRING

CRITICALITY 111 DURING INTACT ABORT ONLY? NO

RECUNDANCY SCREEN A) FAIL
B NiA
C) PASS

PASS/FAIL RATIONALE:

A)

“A" SCREEN |15 FAILED SINCE NO PRESSURE TRANSDUCER EXISTS BETWEEN CHECK
VALVE AND ASSOCIATED ACTUATOR, SO CHECK VALVE FAILING OPEN |5 NUT GROUND
DETECTABLE.

B}
"B" SCREEN IS NOT APPLICABLE SINCE CHECK WALVE |15 A STANDBY REDUNDANT
SYSTEM.

&)

- FAILURE EFFECTS -

{A) SUBSYSTEM:
LOSS OF REVERSE FLOW PRQTECTION

A e And
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FAILURE MODES EFFECTS ANALYSIS {(FMEA| -- CIL FAILURE MODE
NUMEER: 02-6-C10-11

{E} INTERFACING SUBSYSTEM(S):

POTENTIAL FOR COMPONENT DAMAGE DR ADVERSE SYSTEM PERFORMANCE.
HOWEVER, ANY REVERSE FLOW WOULD TEND TO CLOSE CHECK VaLYE. TWO FAILURES
ARE REQUIRED TO LOSE A HYDRALLIC SYSTEM: CHECK WALVE OFEN AND A RUPTURED
LINE GR LEAKAGE BETWEEN THE CHECK VALVE AND ASSOCIATEDR ACTUATOR.
REDUNDANT SYSTEMS ARE AVAILAELE.

{C} MIS3SION:
MO BEFFECT-FULL CONTROL CAPABITY IS MAINTAINED.

{D) CREW, VEHICLE, AND ELEMENT(5):
NGO EFFECT-FULL CONTROL CAPABILITY IS MAINTAINED.

(E) FUNCTIONAL CRITICALITY EFFECTS:

POSSIBLE LOSS OF CREWWEHIGLE WITH THREE FAILURES: CHECK VALYE FAILS OPEN,
RUFTURED LINE OR LEAKAGE BETWEEN THE CHECK WVALVE AND ASSOCIATED
ACTUATOR LEADING TO LOSS OF ONE HYDRAULIC SYSTEM, AND LOSS OF ASECOND
HYDRAULIC EYSTEM.

-DISPOSITION RATIONALE-

{A) DESHGN: :

vALVE |8 DESIGNED AND CONSTRUCTED IN ACCORDANCE WITH THE REQUIREMENTS OF
MIL-V-25575. GENERAL REQUIREMENTS FOR CHECK VALVE, MINIATURE, HYDRALULIC,
AIRCRAFT AND MISSILE. HYDRAULIC SYSTEM FILTRATION IS 5 MICRONS AND
CLEARAMCES WITHIN THE CHECK VALVE ARE IN EXCESS OF 100 MICRONE.

(B) TEST:

QUALIFICATION:

« RANDGOM VIBRATION - WITH 5 GPM FLUID FLOW, PERFGRM VIBRATION TEST FOR 48
MINUTES 1N EACH AXIS (LEVEL A). REPEAT FOR 12.5 HOURS IN EACH AXIS {LEVEL B}.
PASS/FAIL CRITERIA; UNIT MUST PASS SUBSEQUENT LEAKAGE CHECKING TIME,
AND CRACKING TEST,

ACCEPTANGE:
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FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CIL FAILURE MCDE
NUMBER: 02-6-C10- [

«  EXAMIMNATION OF PRODUCT - WEIGHT, WORKMANSHIR, FINISH. DIMENSIONS, AND
CONSTRUCTICN.

+ PROOF PREZEURE - TESTED AT 4,500 PSIC [N BOTH DIRECTIONS, PASSISAIL
CRITERIA: MO IMTERMAL GR EXTERMAL LEAKAGE.

+ LEAKAGE TEST - TESTE=D IN HORIZONTAL AMD VERTICAL POS TION AT WARIOUS
PRESSURES. PAEE/FAIL CRITERIA: 1.5 CCA MAXIMUM AT 5 PEIG, O LEAKAGE AT
UTHER PRESSURES.

s  CHECKING TIME TEST - WITH WALVE IM VERTICAL POSITION. UMSEAT POFPPET 1O
FULL OPEN AND ALLCW TO CHECK, THEN DROF HEAD PRESSURE FROM S TG 1 PSIG.
PASSEAIL CRITERIA: 1.5 8ECONDS OR LESS AFTER RELEASE OF POPPET TO FLOW
CESSATION.

«  WALVE CLEANLINESS TEST - LEVEL 190 PER MAO1-0-301.

GROUND TURNAROQUND TEST
HOME (FAILURE 1S MNOT GROWJUND CETECTABLE)

{C) INSPECTION:
RECEIVING INSFECTION
RECEIVING INSPECTION VERIFIES MATERIAL ANC PROCESSES CERTIFICATION

CONTAMINATION CONTROL

CLEANLINESS CONTROLS AT CRISSAIR ARE FER NAS1E38 AS IMPOSED BY THE BUYER.
WHEN THE HARDWARE IS DELIVERED, CONTAMIMNATION IS CLOSELY CONTROLLED FER
MAOCT10-201 LEVEL 150. THE HARDWARE |15 VAPDR OEGREASED AND ULTRASGNICALLY
CLEANED PRIOR TO INSTALLATION.

CRITICAL PROCESSES
PASSIWMATION AMD HEAT TREATING ARE VERIFIED BY INSPECTION

HDE
PENETRANT INSPECTION OF POPFET |5 VERIFIED BY INSPECTION.

ASSEMBLY/INSTALLATION
MANUFACTURING/ASSEMELY PROCESSES ARE VERIFIED BY INSPECTION.

TESTING

ATP (PROCF, LEAKAGE, CRACKING PRESSURE, EXAMINATION OF PRODUCT 15 VERIFIED
BY RI INSPECTION.

HANDLING/PACKAGING

HARMVWARE SHIPMENT IS IN A HEAT SEALED POLYETHYLENE BAG INSIDE A SHIPRING
BOX.

{D} FAILLURE HISTORY:
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FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CIL FAILURE MGDE
NUMBER: 02-G-C10- 01

CURREME DATA OMTEST FAILURES, FLUIGHT FAILURES. UNEXPLAINED ANCMALIES. AND
OTHER FAILURES EXPERIENCEDR DURING GROUND PROCESSING ACTVITY Cal BE
FOUND IN THE PRACA DATA BASE,

{E} OPERATIONAL USE:

NONE
o - APPROVALS -
EDITORIALLY APPROVED CBNA - S mens, T-20-45
TECHNICAL APPROVAL - IR APPROVAL FORM - 35-CIL-002_D2-6
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