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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PASE § PRINT JATE. 2¥729/G8

FAILURE MODES EFFECTS ANALYSIS FMEA — CIL FAILURE MODE
NUMBER: 02-G-E02- D2

REVISIONE: z C7IZ24/28
SUBSYSTEM NAME: HYDRAULICS
LRU: QUICK DISCOMNECT CRITICALITY GOF THIS
ITEM MAME: OUICK DISCOMNNECT FAILURE MODE: 1R3

FAILURE MODE:
LEAKAGE, FLIGHT CTAR

MISSICN PHASE: 'O LUFT-OFF
OC  DE-QRBIT

VEHICLE/PAYLOALYKIT EFFECTIVITY! 102 COLUMBIA
103 DISCOVERY
104  ATLAMTIE
105 ENDEAVOUR

CAUSE:
DAMAGED SEAL, CONTAMINATION

CRITICALITY 111 DURING INTACT ABORT ONLY? NO

REDUNDANCY SCREEN A} FAIL
B} NIA
CYPASE

PASS/FAIL RATIONALE:
A)
"A" SCREEN I3 FAILED SINCE SEALING POPPET WOULD MASK CAF FAILURE.

B)
“B" SCREEN I3 “NfA" SINCE {TEM IS STANDBY REDUNDANT

Cl

-FAILURE EFFELCTS -

(A) SUBSYSTEM:
FIRST FAILURE - NONE. LOSS OF ONE HYDRAULIC SYSTEM POWER AFTER TWO
FAILURES: LOSS OF SEALING CAP AND LEAKAGE PAST THE SEALING POPPET.

02-6 - 123



PAGE 7 PRINT DATE' OF/25/98

FAILURE MODES EFFECTS ANALYSIS {(FMEA) -~ CIL FAILLURE MODE
NUMEER.: 02-6-E02-02

(E) INTERFACING SUESYSTEN{S):

FIRST FAILURE - NONE. SECOND FAILURE, (FAILURE OF POPPET) LOSS OF HYDRAULIC
FOWER FOR ENGINE VALVE CONTROL FOR ONE ENGINE RESULTING 1IN LOSS OF QNE
S5ME THRUST CONTROL: HOWEVER. ENGINE VALVES WILL LGCK INTO POSITION AND
ENGINE WILL CONTIKUE TO OPERATE. LCES OF REDUNDANT NOSE WHEEL STEERING,
HYDRAULIC LANDING GEAR REDUNDANT DEPLOYMENT CAFPABILITY F SYSTEM ONE IS
LOST. HYDRAULIC FLIAD ON TPS SCREED MAY CAUSE DEGRADED TPS BONDS.

(C) MISSION:
N EFFECT, FIRST FAILURE.

(D) CREW, VEHICLE, AND ELEMENT(S):
NU EFFECT, FIRST FAILURE.

{E) FUNCTIOQNAL CRITICALITY EFFECTS:
POSSIELE LG5S OF CREWNWEMICLE AFTER THREE FAILLIRES: LOSS OF SEALING CAR,
LEARAGE PAST THE SEALING PORPFET AN LOSS OF ANOTHER HYDRAULIC BYSTEM

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
AN |5 PERFORMANCE TESTED AT SAME OPERATING PRESSURE AS POPPET.

{B) TEST:

QUALIFICATION:

+ IMPULSE CYCLING TEST - 50.000 CYCLES COUPLED, 1500-4500 PSIG (PRESSURE-
3000 PSIG (RETURN), 30-120 CYCLES PER MINUTE. PASS/FAIL CRITERKA:
SUBSEQUENT FASSAGE OF PERFORMANCE RECORD TEST (COUPLED AND
UNCQUFLED).

+ SIOE LOAD TEST - 400 IN-LBS AT COUFLING INTERFACE, 3000 PSIG (PRESSURE4 500
PSIG (RETURN) FOR 1 MINUTE. PASS/FAIL CRITERIA NQ EXTERNAL LEAKASE OR
PERMAMENT DEFORMATION.

+ THERMAL VACUUM TEST - TESTED AT -55 DEG F AND 3000 PSIG {FRESSUREY500
PSIG (RETURN) AT VACUUM: REPEATED AT 200 DEG F, 6 HOURS EACH, COUFPLED AND
LUNCOUPLED. PASS/FAIL CRITERIA: NO EXTERNAL LEAKAGE
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FAGE: & FRINT DATE; 0/:23:98

FAILURE MODES EFFECTE ANALYEIS (FMEA| — CIL FAILURE MCODE
NUMBER.: D2-6-E02-02

» THERMAL CYCLE TEST - 300C P3IG (PRESEURE D00 PEIG (RETURN) MALE HALF
WITH CAP, 2 CYCLES AT -T3DEGF TG P3DEGF TO2TS DEG FTO T3 DEG F PASS/FAIL
CRITERA: MO LEAKAGE DURING TEST.

+  RANDOM VIBRATION - 3000 P3IG (PRESSUREN 1500 PSIE (RETURN) AT 135 DEGF
MITHOUT CAPS. CAPS DN TEST FIXTURE). LEVEL A FOR 12 MIN/AXIS LEVEL B TOR 48
MIN/AXIS LEVEL B PERFORMED WITH 400 IN LBS SIDE LOAD, LEVEL C FCOR 48
MIN/AXIS, LEVEL D FCR 125 HOURS/AXIS FPASSIFAIL CRITERIA. NO EXTERNAL
LEARAGE

+ BENCH SHOCK TEST - 4 CYCLES, DROFPED 4 INCHES FROM BENCH TOP PER MIL-
STD-510 PASSFAIL CRITERIA SUBSEQUENT PASSAGE OF PERFORMANCE RECORD
TEST.

+ TEMFERATURE PROFILE AND ENDURANCE TEEST - 3000 PSIG (FRESSUREN1S00 PSIG
IRETURN), 40 DEG F TC 275 DEG F TO 40 BEG F. COUPLER AND UNCQUPLED, 1000
CYCLES DURING TRANSIENT OR 3TEADY-STATE TEMPERATURE CONDITION.
PASS/FAIL CRITERIA NO EXTERNAL LEAKAGE.

v BURST PRESSURE TEST - TESTED AT 275 DEG F, 7500 PSIG (PRESSUREN4500
{RETURN} WITH CAPS OFF. PASS/FAIL CRITERIA: NO RUPTURE,

ACGCEPTAMNCE.

¢ EXAMINATION OF PROQDUCT - WEIGHT, WORKMANSHIP, FINISH. DIMENSIONS, AND
CONITRUCTION.

+ PRGOF PRESSURE TEST - TESTED AT 275 DES F AND 4500 PSIG (PRESSURENIQLD
PSIG (RETURNI. PASSIFAIL CRITERIA NO EXTERNAL LEAKAGE OR PERMAMENT
DEFORMATION.

+ PERFORMAMCE RECORD TEST.

+ TESTED AT 95 DEG FWITH 5, 20, AND 128 PSIG APPLIED TO MALE, FEMALE,
THEN BOTH HALWVES (ONE CYCLE COMSISTS OF COUPLING AND
UNCOUPLIMNG). PASSIFAIL CRITERIA NO EATERMAL LEAKAGE WHEN
CAUPLED OR UNCOLUFLED.
+ PRESSURE CAP AND PLUG TEST - 3, 20, 125 PSIG. PASS/FAIL CRITERIA: MO
EXTERNAL LEAKAGE.
o«  CLEANLINESS TEST - CLEANLIMESS LEVEL 100 PER MAC110-301.

GROUND TURNARQUND TEST
NCOHE (FAILURE 15 NOT GROUND DETECTABLE }

(&) INSPECTION:

RECEIWING INSFECTION

RaW MATERIALS ARE SENT TO A& TEST LAE FOR MATERIAL/ICHEMIGAL
ANALYSISICERTIFICATION

COMNTAMINATION CONTROL
CLEANLINESS LEVEL 1890 FER MAO110-301 1S VERIFIED BY INSFECTION.

CRITICAL PROCESSES
HEAT TREATMENT IS VERIFIED BY INSPECTION SURFACE TREATMENT PROCESSES
(PASSIVATION) ARE WERIFIED BY INSPECTION

ASSEMELY/INSTALLATION

Q26 - 125



PalE B FR MT DATL. O7:29:08

FAILLIRE MODES EFFECTS ANALYSIS {FMEA) - CIL FAILURE MODE
MUMBER: 02-G-EQ02- 02

SHOR TRAVELER INSPECTION |5 PERFORMED OM RAWY MATERIAL, PRIGR TO MACHINING
CLCSE DIMENSIONAL TOLERANGES ARE VERIFIEG BY INSPECTION ASSEMELY
GPERATIONS ARLC VERIFIED BY INSGFECTION. WISUAL INSPECTION FOR DAMAGE 153
YERIFIED BY INSPECTION.

TESTIMG
ATF 15 VERIFIED BY RI INSPECTION,

HANDLING/ PACKAGING
FARTS FROTECTION IS WVERIFIED BY INSPECTION.

(B) FAILURE HISTORY:

CURRENT DATA OGN TEST FAILURES, FLIGHT FAILURES, UNEXPLAINED ANOMALIES, AND
OTHER FAILURES EXFERIENCED DURING GROUND PROCESSING ACTIVITY CAM BE
FOUND IN THE PRACA DATA BASE.

(E} OPERATIONAL USE:

MOME

-APPROVALS -
EDITORIALLY APPROVED  BNA - d Flemnenn T30 45
TECHNICAL APPROVAL : VIA APPROVAL FORM - §5-CIL-008_02-5
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