FAGE: 1 PRINT DATL 27/23:53

FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CIL HARDWARE
NUMBER: 02-6-E02 -X

SUBSYSTEM NAME: HYDRAULICS

L REVISION: | 07/2e198
FPART DATA
PART NAME PART NUMBER
VENDOR: NAME VYENDOR NUMBER
LRU ‘QUICK DISCONNEGT MCB21-0024

SYMETRICS

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
QUICK DISCONNECT, HYDRAULIC, SELF SEALING (MALE HALF WITH CAPR) (FRESSURE
AHD RETURN)

REFERENCE DESIGNATORS:  50VSBPD13
SOVSERD14
S0VEEPDIS
S0VSSPD16
SWEBFDIY
SVSEFD1E

QUANTITY OF LIKETTEME: &
WO FER POVWIER SYSTEM

FUNCTION:

PROVIDE CAPABILITY FOR CONNECTING/DISCONNECTING GSE HYDRAULIC LINES
TOFROM THE SUBSYSTEM WITHOUT ENTRAPPING AIR INTO OR RELEASING FLUID
FROM THE HYDRAULIC SYSTEM DURING GROUND TURNARCUND QPERATIONS. ON
VEHICLES OV103 AND OW104. THE PRESSURE LINE DISCONNECT 1S MOUNTED ON THE
FILTER MODULE {G2-8-E08). ON VEHICLE OV102 THE PRESSURE LINE DISCGNNECT 15
MOUNTED CN THE HYDRAULIC SERVICE PANEL. IN ALL CASES. THE RETURN LINE
DISCONNECTS ARE MOUNTED ON THE HYDRAULIC SERVICE PANEL.
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FAILLURE MODES EFFECTS ANALYSIS FMEA -- CIL FAILURE MOGE
NUMBER: 02-6-E02-01

REVISION#: 2 07724793
SUBSYSTEM NAME: HYDRAULICS
LRU: QUICK DISCONNECT CRITICALITY OF THIS
ITEM NAME: QUICK DISCOMNECT FAILURE MODE: 1E3

FALLURE MODE:!
LEAKAGE. QELF SEALING POFPET

MISSION PHASE: L LIFT-CFF
0> DE-CREIT

VEHICLE/PAYLCADIKIT EFFECTIVITY: 102 COLUMEL
103 BISCOVERY
104 ATLANTIS
135 ENDEAVOUR

CAUSE:
DAMAGED SEALPCOPPET, CONTAMINATION

CRITICALITY 1/1 DURING INTACT ABORT ONLY? NO

REDUNDANCY SCREEN A) PASSE
B) FAIL
C) PASS

PASSFAIL RATIONALE:

A)

"A" SCREEN IS PASS SINCE SEALING CAP CAN BE REMOVED AND FOPPET CAN BE
INSPECTED DURING GROUND TURNARCGLUND.

B)
"B” SCREEN IS FAIL SINGE SEALING GAP WCULD MASK FOPPET FAILURE DURING FLIGHT.

C)

- FAILURE EFFECTS -

(A) SUBSYSTEM:
FIRST FAILURE-NONE. LOES OF ONE HYDRAULIC SYSTEM POWER AFTER TWC
FAILURES: LOSS OF SEALING CAP AND LEAKAGE PAST THE SEALING PCPPET.
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FAILURE MODES CFFECTS ANALYSIS (FMEA) - CIL FAILURE MODE
NUMBER: 02-6-E02-01

{B} INTERFACING SUGSYSTEM(S):

FIRST FAILLURE-NONE. SECOND FAILURE, (FAILURE OF SEALING CAF)y |LDSS OF
HYDRALULIC POWER FOR ENGINE WALVE CONTROL FOR ONE ENGINE RESULTING [N
LOSS OF ONE SSME THRUST CONTROL: HOWEWVER, ENGINE VALVES WILL LDCK INTD
FPOSITION AMD EMGIME WILL CONTINLUE TO QFERATE, LOSS OF REDUNDANT NOSE
WHEEL STEERING, HYDRAULIC LANDING GEAR REDUNDANT RDEPLOYMENT CAPABILITY IF
SYSTEN ONE IS LOST, HYDRAULIC FLUID ON TPS SCREED MAY CAUSE DEGRADED TPS
BONDS.

|C) MISSION:
NG EFFECT-FIRST FAILURE

(D) CREW, VEHICLE, AND ELEMENT(S):
NO EFFECT-FIRST FAILUIRE

[E} FUNCTIONAL CRITICALITY EFFECTS:
POSSIBELE LOSS OF CREW/WVEHICLE AFTER THREE FAILURES: LOES OF SEALING CAP,
LEAKAGE PAST THE SEALING POPPET AND LOSS OF ANOTHER HYDRAULIC SYSTEM.

-DISPOSITION RATIONALE-

{A) DESIGN:

COUPLING MATES IN A MANNER TO PREVENT CONTAMINATION FROM ENTERING
SEALING SURFACES WHEN CONNECTED. CAP ACTS AS REDUNDANT SEAL TO POPPET
AND 1S PERFORMANCE TESTED AT SAME OPERATING PRESSURE AS POPPET

(B} TEST:

QUALIFICATION:

«  IMPULSE CYCLING TEST - 50,000 CYCLES COURLED, 1500-4500 PSIG (PRESSURE)A-
3000 PSI3 [RETURN), 30-120 CYCLES PER MINUTE. PASS/FAIL CRITERIA:
SUBSEQUENT PASSAGE OF PERFORMANCE RECORD TEST (COUPLED AND
UNCOUPLED!.

+ SIDE LOAD TEST - 400 IN-LBS AT COUPLING INTERFACE. 3000 PSIG (PRESSURE)1500
PSIG (RETURN) FOR 1 MINUTE. PASSIFAIL CRITERIA NO EXTERNAL LEAKAGE OR
PERMANENT DEFORMATION

« THERMAL VACLUURM TEST - TESTED AT 65 DEG F AND 3000 PSIG {PRESSURE)1500
PSIG (RETURN} AT VACUUM; REPEATED AT 200 DEG F, € HOURS EACH, GOUPLED AND
UNGOUPLED PASS/FAIL GRITERIA NG EXTERNAL LEAKAGE, .
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FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CIL FAILURE MODE
NUMBER: 042-6-E02- 01

« THERMAL CYCLE TEST - 2000 PSS IPRESSLUREN1E0D PEIG (RETURN) MALZ HALF
WITH CAR 2 CYCLES AT -FADEG FTOVFAIDEG FTO Z7EDEG F TO 73 DG = PASS/FAIL
CRITERIA MO LEAKAGE PURING TEST.

o RANDOM VIBRATION - 30C0 PSIG {PRESBUREN1E00 PSIG {RETURN: AT t22 DEG F
WATHOUT CAPS. CAPS QW TEST FIXTURE), LEVEL A FOR 12 MINFAXIS, LEVEL B FOR 48
MIMAKIS, LEVEL B PERFORMED WITH 400 IN-LES SIDE LOAD LEVEL CFOR 48
MINGAKIS, LEVEL D FOR 2.5 HOURS/AXIS PASSIFAIL CRITERIA. NO EXTERNAL
LEARAGE.

» BENCH SHOCK TEST - 4 CYCLES, DROFFED 4 INCHES FROM BENCH TOF PER MIL-
STC-810. PASSFAIL CRITERIA- BUBSEQUENT PASSAGE OF PERFORMANCE RECORD
TEST.

« TEMPERATURE PROFILE ANDC ENDURANCE TEST - 3000 PSIG (PRESSURE 500 PSIG
{RETURNM), 40 CEGFTO 27 DEG F TO A0 DEG F, COUPLED AND UNCOUPLED. 1300
CYCLES DURING TRANSIENT OR STEADY-STATE TEMPERATUIRE CONDITION.
PASS/FAIL CRITERIA. NO EXTERNAL LEAKAGE.

+ BURSBT PRESSURE TEST - TESTED AT 275 DEGF, 7500 P3IG (PRESSLIRE 450D
[RETURN) wWITH CAPS OFF. PASS/FAIL CRITERIA. NQ RUPTURE

ACCEPTANCE:

s EXAMINATION OF PRODUCT - WEIGHT. WORKMANSHI?, FINIZH. DIMENSIONS AND
CONSTRUCTION, PROOF PRESSURE TEST - TESTED AT 273 DEG F AND 4500 PSIG
(FRESSURE), 300C PSIG (RETURN), PASSFAIL CRITERIA: NO EXTERNAL LEAKAGE OR
PERMANENT DEFORMATICN.

= PERFORMANCE RECORD TEST.

= TESTED AT 95 DEG F WITH 5, 20, AND 125 P3SIG APPLIED TO MALE, FEMALZ,
THEN BOTH HALVES {OME CYCTLE CONSISTS OF COUFLING AND
UNCOUPLING). PASSIFAIL CRITERIA. NO EXTERNAL LEAKAGE WHEN
COUPLED OR UNCOUPLED.
= PRESSURE CAP AND PLUG TEST - 5, 20, 125 P3IG. PASS/FAIL CRITERIA: NO
EXTERNAL LEAKAGE.
» CLEANLINESS TEST - CLEANLINESS LEVEL 190 PER MAO110-30°.

GROUND TURNARODUND TEST

ANY TURNARQUND CHECKOUT TESTING |5 ACCOMPLISHED IN ACCORDANCE WITH
OMRED,

{C) INSPECTION:

RECEMNING INGPECTION

RAVY MATERIALS ARE SENT TO A TEST LAB FOR MATERIAL/CHEMICAL
ANALYSISCERTIFICATION,

CONTAMINATION CONTRIOL
CLEANLINESS LEVEL 180 PER MAC110-301 13 VERIFIED BY INSPECTION

CRIMGAL PROCESIES
HEAT TREATMENT IS VERIFIED BY INSFECTION. SURFACE TREATMENT PROCESSES
(PASSIVATION) ARE WVERIFIED BY INSPECTION.

ASSEMBLYNMSTALLATION
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FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CIL FAILURE MODE
NUMBER: 02-6-E02- 01

SEOP TRAVELER INGFECTION IS PERFORMED ON RAW MATERIAL, PRIOR TO MAZHINING.
CLOSE DIMENSIONAL TOLERANCES ARE VERIFIED BY INSPECTION. ASSEMBLY
QPERATIONS ARE VERIFIED BY INSFEZTION WISUAL INSPECTION FOR DAMAGE 1S
YERIFIED BY INSPECTION.

TESTING
ATF 13 YERIFIED BY Rl INGFECTTIGHN.

HANDLINGPACKAGING
PARTS PROTECTION 15 VERIFIED BY INSPECTION.

(0} FAILURE HISTORY:

CURRENT DATA QN TEST FAILURES. FLIGHT FAILURES, UNEXPLAINED ANOMALIES, AND
OTHER FAILURES EXPERIENCED DURING GROUND PROCESSING ACTIVITY CAN BT
FOUNC IN THE PRACA DATA BASE.

{E} QPERATIONAL USE:

NONE

- AFPROVALS -
EDITORIALLY APPROVED - ENA o J el T30 N E
TECHNICAL APPROVAL ‘VIA APPROVAL FORM . B5-CiL-009_02-8

Q2-6-122




