FaGE. FRIM I DATE: 27729495

FAILLIRE MODES EFFECTS ANALYSIES (FMER) -- CIL HARDWARE
NUMBER: 02-8-G13-IM -X

SUBSYSTEM NAME: HYDRAULICS

REVISION. 2 03737192
PART DATA
FART NAME PART NUMBER
VENDOR NAME YENDOR NUMEER
I RE TWALVE, LANDING GEAR CONTROL WMCES 1-0028-0005

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
SERIES RETRACT VALVES, LAMDING GEAR COMTHOL (RETRACT 1 AND 2), SINGLE
SOLENOID OPERATED 2 POSITION/S WAY.

REFERENCE DESIGNATORS:  E7vSBLV2E
87/ WaBLV

QUANTITY CF LIKE ITEMS: 2
TWO IN HYDRAULIC POWER SYSTEM #1 RETRACT SIBE (Lv25 AND LV41) OF THE
LANDING GEAR CIRCUIT

FUNCTIQN:

BOTH RETRACT {LV25 AND Lv1) VALVES CONTROL THE RETRACT SIDE OF THE
LANDING GEAR CIRCUIT OF POWER SYETEM #1. GSE CONTROL POWER IS REQUIRED
FOR STOWING/RETRACTING THE LANDING GEAR (NO INFLIGHT CAPABILITY] IN
ADDITION, Lv2s PROVIDES A RETURN PATH FOR THE LANDING GEAR CIRCUIT, AND
LWVa1 PROVIDES A REDUNDANT RETURM PATH IF LWZ5 FAILS OPEN. WHEN THE VALVE
IS CLOSED (DE-ENERGIZED), FLOW |5 VENTED FROM THE RETRACT LINE TO RETURN
CURING EXTENSION, AND SYSTEM 1 PRESSURE |5 ISOLATED FROM THE RETRACT
SIDE. HYDRAULIC PRESSURE AND SOLENOID POMWER ARE REQUIRED TO OPEN VALVE.
WHEN VALVE |5 OPEN (ENERGIZED) BY GSE COMMANDS (GROUND OPERATION ONLY}
HYDRAULIC SYSTEM 1 PRESSURE IS DIRECTED TO RETRACT SIDE FOR GEAR
RETRACTION.
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FAGE 5 FRINT DATE: 07/22/25

FAILURE MODES EFFECTS ANALYSIS FMEA -- CIL FAILURE MODE
NUMBER: 02-56-313-IM- 04

REVISION#: 4 OFi24/58

SUBSYSTEM NAME: HYDRALILICS
LRU; WALVE, LANDING GEAR CONTROL CRITICALITY OF THIZ
ITEM NAME: VALVE. LANDING GEAR CONTROL FAILURE MODE: "RZ
FAILURE MODE:
JAMS IN INTERMEDIATE POSITION (RETURN PATE RESTRICTED)
MISSION PHASE: DO DE-OREIT
VEHICLE/PAYLOADIKIT EFFECTIVITY: 102 COLUMBIA

102 DISCOVERY

104 ATLANTIS

105 ENDEAVOUR
CAUSE:

SALLING OUE TO CONTAMINATION

CRITICALITY 111 DURING INTACT ABORT ONLYT NO

REDUNDANCY SCREEN A) FAIL
) FAIL
C) PASS

PASS/FAIL RATIDMALE:

A)

MO YERIFICATION METHOD OR INSTRUMENTATION AVAILABLE TO INDICATE EXACT
YALVE PDSITION. PRESSURE SWITCH (WS1X0074W) INDICATES SOME RETURMN PATH IS
AVAILABLE THRCOUGH LVAT. STRUT ACTUATOR SHUTTLE WALVE INDICATES SOME
RETURM PATH IS AVAILAHLE THROUGH LY25, NEITHER OF THESE INSTRUMENTS WILL
DETECT RESTRICTED RETURN PATH.

B)

NG INSTRUMENTATION AVAILABLE DURIMG FLIGHT TO INDICATE WALWVE FOSITION.
PRESSURE SWATCH (VS 1X0C7400 INDHCATION AVAILABLE DURING GROLIND DPERATION
ONLY.

&}

- FAILURE EFFECTE -
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FAGE. 7 PRINT -DAT=S: O7/25/C8

FAILLURE MODES EFFECTS ANALYEIS (FMEA) -- CiL FAILURE MODE
NUMBER: 02-6-G13-1M- 04

{A) SUBSYSTEM:

Lw25 FAILURE - LCSS OF HYDRAULIC RETURN PATH, POTENTIAL LOSS OF HYDRAULIC
LANDING GEAR DEPLOY AND POWERED NOSEWHEEL STEERING.

w41 FAILURE - LOSS OF 1 OF 2 HYDRAULIC FLOW PATHS TO RETURN.

{B} INTERFACING SUBSYSTEM(S):

NO EFFECT FOR V25 FAILURE. LOSS OF HYDRAULIC LANDING GEAR DEPLOY
CAPABILITY. PYRO DEPLOY IS NECESSARY.

NO EFFECT FOR Lv41 FAILLIRE PRIMARY FLOW PATH THROUGH LWV25 IS AVAILABLE FCR
HYDRAULIC LANDING GEAR DEPLOY.

(G MISSION:
MO EFFECT

{D) CREW, VEHICLE, AND ELEMENT(3}:
NO EFFECT

{E} FUNCTIONAL CRITICALITY EFFECTS:

CRIT 1R? - LW25 FAILURE - POSSIBLE LOSS OF CREWNEHICLE DUE TO INABILITY TO
UNLDCE AND EXTEND LANDING GEARS AFTER TWO FAILURES THIS FALLURE AND LOSS
OF PYRQ DEPLOY CAPABILITY.

CRIT 1R3 - LW41 FAILURE - POSSIBLE LQS5 OF CREWNEHICLE WATH THREE FAILURES:
THIS FAILURE. PLUS PREMATURE TRANSFER OF THE REDUNDANT LANMING GEAR
RETRACT VALVE (Lv25) TO THE OFEN POSITION, AND FAILURE OF PYROTECHNIC
BACKUF TO RELEASE MAIN GEAR.

-DISPOSITION RATIONALE-

A) DESIGN:

{SF‘:"FEING MATERIAL 1S 302 CRES AND SPRING IS5 COMPLETELY CONTAINED. PLUNGER 13
440C CRES. ANALYSIS ALLOWING COMPLETE LOSS OF ONE EFFECTIVE SPRING COIL
INDICATES AVAILABLE FRESSURE WILL NOT OPEN WVALVE (UNSEAT BALL). SUFPLIER
STANDARD BALL TYPE DESIGN USED ON VARIETY OF PROPRIETARY FILOT OPERATED
FLUID CONTROLS FOR AIRCRAFT INDUSTRY OVER 50,000 PILOT WALVE UNITS BUILT.
SOLENCID COIL 1S HERMETICALLY SEALED, ISOLATING IT FROM THE HY DRAULIC FLUIC.
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PAGE & PRIMT WAT=: 072875028

FAILURE MODES EFFECTS ANALYSIS (FMEA) - CIL FAILURE MDDE
NUMEBER: 02-6-G13-IM- 04

(B) TEST:

GUALIFICATION:

ENDURANCE CYCLING TEST - 20,900 CYCLES AT RATED FLOW AND PRESSURE, 8,000 AT
35 DEG F. 2.000 AT 0 DEG F AND 10,000 AT 275 DEG F WITH A RATE OF 6 CYCLESMINUTE.

IMFULSE CYCLING TEST 30,000 IMPJLSE CYCLES AT 2.000-4 500-3.000 F31 AT 2 HZ.
BURST PRESSURE TEST - TESTED AT 7,500 PSI.

ALCEPTANCE:

PROOF PRESEURE TEST - TESTED AT 4,500 P3IG PRESSURE FGRT ONLY, 4,500 PSIG
CYLINDER AND PRESSURE FORT: 2250 P3IG RETURN PCORT ONLY, FA3IEFAIL CRITERIA:
N EXTERNAL LEARAGE OR FERMANENT DEFORMATION,

GROUND TURMARCGUND TEST
NOME {FAILURE UNDETECTABLE ON THE GROUND WITHZUT INVASIVE PROCEDURE].

{C) INSPECTICN:

RECEIVIMNG INSPECTION

RECEIVING INSPECTION VERIFIES MATERIAL AND PROCESS CERTIFICATIONS [RAW
MATERIAL, PLATING AND COATING} PROCURED PARTS ARE VERIFIED AT RECEIVING
INSPECTION.

CONTAMINATION CONTROL

CLEANLINESS IS5 VERIFIED EY INSFECTION TO EE WITHIN SPECIFICATION
REQUIREMENTS FER MAQT10-301, LEVEL 130 CLEANLINESS OF SOLENQID |5 VERIFIED
BY INSPECTION TO BE WITHIN SPECIFICATION REQLIREMENTS. CLEANLINESS OF TEST
FLUID USED DURING ACCEPTANCE TESTING |5 VYERIFIED BY INSPECTION TO BE WITHIN
SPECIFICATION REQUIREMENTS

CRITICAL PROCESSES
SURFACE TREATWENT {PASSIVATION) IS VERIFIED BY INSPECTION HEAT TREATMENT
AND SOLDERING ARE VERIFIED BY INSPECTION,

ASSEMBLYANSTALLATION
SOLENOID BUILD-UP, IN-PROCESS TESTING, AND COMPLETED SOLENOID ASSEMELY ARE
VERIFIED BY INSPECTION CRITICAL DIMENSIONS ARE VERIFIED EY INSPECTION.

TESTING

ACCEPTANCE TESTS (PROOF PRESSURE, LEAKAGE . DIELECTRIC WITHSTANDING
VOLTAGE, INSULATION RESISTANGE FUNCTIONS) ARE VERIFIED BY INSPECTION.
HAMDLING/PACKAGING

HANDLING AND STORAGE OF COMPONENTS TG PREVENT EXATERNAL DAMAGE 15
VERIFIED BY INSPECTION

(D) FAILURE HISTQRY:
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PAGE. PRINT DATE. 0712658

[La]

FAILURE MODES EFFECGTS ANALYS!S (FMEA) -- CIL FAILURE MODE
" NUMBER: 02-6-G13-1M- 04

CURRENT DATA ON TEST FAILURES, FLIGHT FAILURES. UNEXSLAINED ANOMALIES. AND
OTHER FAILURES EXPERIENCED DURING GROUND PROCESS NG ACTNITY CAN BE
FQUND IN THE PRACA DATABASE. THE FAILURE HISTORY DATA PROVIDED BELOW IS NO
LOKNGER BEING KEPT UP-TO-DATE.

OMNE RELEVANT FAILURE 15 DOCUMENTED ON CAR KB2457. SERIES RETRACT VALVE IS
LW25 FAILED IN INTERMEMATE FOSITION DUE TO GALLING.

{E) OPERATIONAL USE:

NONE

- AFPROVALS -
EDITORIALLY APPROVED - BNA, - Boneena T-3¢ =58
TECHNICAL APPROVAL VA APPROVAL FORM 1 95.CI1-008_02-6
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