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ITEM:

MULTIPLE LINFAGE ASSEMEBLY, DOOR HINGE/DRIVE MECHANISM

FUNCTION:
TO FROVIDE NECESSARY KINEMATIC DCOR MOTION DURING DOQR CLOSE OPERATICH
AND TC ASSIST IN SECURING OF DOOR.

FAILURE MODE:
STRUCTURAL FAILURE
USE(S) =
CORROSION, DEFECTIVE PART/MATERIAL OR MARUPACTURING DEFECT, EXCESSIVE
LORD, FRILURE/DEFLECTION OF TNTERNAL PART, FATICUE

EFFECT[S) ON:
{A) SUBSYSTEM (B) INTERFACES (C)MISSION (D)CREW/VEEICLE

(A) POTENTIAL LOSS OF FUNCTION DUE TQ A FATILED LINKAGE PREVENTING FULL
DOOR CLOSURE. .

(BE) THERMAL IEAKAGE INTOD COMPARTMENT.
(C,D) POSSIBLE 1055 OF CREW/VENTCLE DUE TOD DAMAGE CAUSED BY THEERMAL

EFFECTS IF THE DOORS CANNOT BE CLOSED AND FULLY LATCHED FOR SAFE RE-
ENTRY.



SHUTTLE CRITICAL ITEMS LIST ~ ORBITER
SUBSTSTEM :ACTUATICH HECE-ET}GRB DOOR FMEA NO 02=-4D-012100-1 PREV:02/17/88

DISPOSITION & RATICONALE:
(A)DESIGN (B)TEST (C)INSFECTION (D)FATLUHE HISTORY (E)OPERATIONAL USE

(A} DESIGN
THE CREITER/ET UMBILICAL DOOR MECHANISM IS AN ASEEMELY OF FOUR-BAR/OVER-
CENTER LINKACES DRIVEN BY AN ELECTROMECHANIGAL ACTUATOR THROUGH A TORQUE
TUBE, BELLCRANKS, AND CONNECTING RODS. MATERTALS USED: A=288 CRES STEEL
AND INCONEL 718. LINFAGES SECURED USING SHOULDER EBEOLTS, SELF-LOCEING
CASTELLATED NUTS AND COTTER PINS. DUAL ROTATING SURFACES ON BEARINGS.
SAFETY FACTOR 1.4 MINIMUM,

{B) TEST
ACCEPTANCE TESTS: INSTALLED AND RICGED PER MLO203-0058. PUNCTICNALLY
TESTED DURING RIGGING AT PALMDALE AND FUNCTIONALLY TESTED AT KSC.

QUALTFICATION TESTS: QUAL=-CERTIFIED PER CR=-45=563000=001, A5 PART OF THE
QUALIFICATION OF THE ORBITER/ET UMBILICAL CLOSEQUT DOOR MECHANISM
SUBSYSTEM. <CERTIFICATION BY AMALISIS INCLUDELD: PRESSURE ENVIRONMENT,
FUNGUSZ, WMIDITY, OQZQNE, RAIN, SALT SPRAY, SAND/DUST, SHOCK,
ACCELERATION, THERMAY VACUUM AND MARCTIN COF SAFETY. CERTIFICATION TESTS
INCLODEL: STATIC TESTS (WITH LIMIT LOADING CN AN QPEN AND CLOSED COOR:
SIMULATING LIFT=-OFF AND RE-ENTRY CONDITICHS), AERC-ACOOSTIC VIBRATIGH
(SIMUTLATING 400 MISSION CAPABILITY AT 16=2,000 HZ), TEMPERATURE TEST
(DQOR, AND TATCHES CYCLED FROM OFEN/LATCHED TO CLOSEDRSLATCHED TO
QPEN/TATCHED; 2 TIMES AT +9¢0 +/= 20 DEG F)] AWD OPERATIONAL=-LITE CYCLE
TEST {1,000 CYCLES; DOCR QUYCLED OFPEN-CLODSE-OFEN; CENTERLINE AND DAOR
LATCHES CYCLED FULL EXTEHSION-RETRACTION: EXPECT 504 CYCLES FER 100-
MISSTONS). EBOTH LATCH AND DOOR DRIVE MECHANISME WERE CYCLED SEVERAL
TIMES (DURING AN "OFF~-LIMITS BAGGIE TEST") WHILE UTILIZING ¢.02 INCH
THICK POCLYETHYLENE CLEAR PLASTIC ~ To SIMULATE JAMMING CONDITIONS.

THE BAGGIE PREVENTS ICE FORMATION IN THE ET UMEILICAL CAVITY.

QMRSD: DPEH}CLDSE (1=-"G") OPERATIONAL CHEECKOUT OF RIGHT-HAND/LEEFT=HAND
ET DOORS; MOTOR 1, MOTOR 2 AND DUAL MOTOR QPERATION. TFREQUENCY - ALL
VEHICLES AT GROUND TURNARQUND. '

(C) INSPECTICN

RECEIVING THSPECTION )
RaW MATERIAL AND FROCESS CERTIFICATIONS ARE VWERIFIED BY INSPECTICN.

CONTAMTHATION CONTROCL

ASSEMELED IN A CONTROLLED ENVIRONMENT PER APPLICABLE SPECIFICATION,
INSPECTION MONITORS AREA FOR COMPLIANCE TD SPECIFICATION. CLEANLIMESS
REQUIREMENTE MAINTAINED FER MAGI10-311 VERIFIED BY INSPECTION. M"BAGGIEN
APPLICATION TO PRECLUDE ICE FORMATION IN DOOR CAVITY AREA AND LINKAGE

VERIFIED BY INSPECTION. CORROSION PROTECTION PER MAOSO8=301 VERIFIED BY
INEPECTION.

. ASSEMELY/INSTALLATTON

ASSEMELED PER DETAILED FLANNING INSTRUCTIONS, SAFETY WIRE AND COTTER
PINS UTILIZED TQ SECURE HARDWARE ARFE VERIFIED BY INSFECTION.
INSTALLATION WITHNESSED AND VERIFIED BY INSFECTION.
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HOMDESTRUCTIVE EVALUATION
PENETRANT INSPECTION VERIFIED BY INSFECTION.

CRITICAL PROCESSES
HEAT THEATING AND INSTALLATION OF THEEADED FASTENERS PER APPLICARLE

SPECIFICATIONS VERIFIED BY INSPECTION,.

TESTING
FUNCTIONAL CHECKQUT WITINESSED AND VERIFIED BY INSFECTICH.

HANDLING/PACFAGING
PACKAGED AND PRCOTECTED PER AFPLICABRLIE SPECTFICATION, VERIFIED BY

INSPECTION,

(D) FAIIURE HISTORY
THERE HAVE EEEN HO ACCEPTANCE TEST, QUALIFTCATION TEST, FIELD QR FLIGHT

FAILURES ASSOCIATED WITH THIS FALILURE MODE.

{E) OPERATIONAL USE
CREW WILL ATTEMPT TC CLOSE DOOR WITH REMATHING LINKAGE.




