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ITEM:
LATCH ASSEMBLY, FOREWARD=AFT BULFKHEAD CANSED

FUNCTICHN:
GANGED LATCH SYSTEM CONTAINS A POWER DRIVE UNIT (FDO) MC287-003% (REF.
FMEA/CIL HO, 02-4B-007-3) FROVIDING THE ROTARY MOTION AND DRIVES THE
FUSHRCDS AND EELLCRANKG PR PIVOQTING THE HOOKS SEQUENTIALLY TC LATCH OR
ONLATCH THE DOOR TO THE PORWARD AND AFT BULRHEAD ROLLER ASSEMBLIES.

FAITURE MODE:
FALLE TO ENGAGE

CADSE(S) :
ADVERSE TOLERANCES/WEAR, THERMAL DISTORTION OF STRUCTURE, CONTAMINATION/
FOREIGY DBIECT/DEERTS, PHYSICAL BINDING/JAMMING, LOSS OF LUBRICANT

EFFECTS ON:
{A) SURSYSTEM (B)INTERFACES (C)MISSION (D)CREW/VEHICLE

(A) 4=GANGED LATCH FAILS TO SECURE IN CLOSED POSTTION. FOSSIBLE
DAMAGE TU LINKAGE OR STRUCTURE IF JAM OCCURS WITH LINEAGE AT OR NEAR ON
CENTER POSITICN.

{B) DOOR TO AIRFRAME STRUOCTURAL INTEGRITY DEGRADED.

(C) WORKAROUND IS TC RECYCLE LATCHES OFEN AND CLOSED. HOWEVEER, MAY

ggGCEED WiTH ANY ONE OF FOUR BULKHEAD TATCH GANGS DISENGAGED, REP.
co89%4,

(C) FIRST FAILURE - NO EFFECT ON CREW/VEHICLE. ENTRY MAY PROCEED WITH
ANY ONE OF FOUR BULEHEAD LATCH GQANGS DISENGAGSED. PFATLURE OF A SECOND

- GANG OF BULFHEAD LATCHES MAY RESULT IN UNSAFE CONPIGURATION AND POSSTBLE
LOES OF CREW/VEHICLE.
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FAILS REDUNDANCY SCREEN "2 SINCE THE INDICATION SWITCHES INDICATE ALL
LATCHES ARE ENGAGED ¢NLY WHEN TEE ACTUATCR HAS COMPLETED ITS TRAVEL,
REGARDLESS IF CONE ©R MORE LATCHES ARE NOT ENGACED.

DISPOSITICH & RATIONALE:
(A)DESIGN (B)TEST (C)INSPECTION (D)FAILURE HISTORY {E)OPERATIONAL USE

(A} DESIGN
ILATCH AND MECHANTSM MATERIALS {S5AL-4V TITAMNITM, INCOWEL 718, A2BS CEES)
CHOSEN FOR HIGH STRENGTH/LOW WEAR CHARACTERISTICS. MECHANTIEM DESIGHMED
WITH POSITIVE MARGIMN OF SAFETY FOR ACTUATOR STALL COMDITION AT MAXIMUM
REACH TG 42 DESREES FCR LATCHE 1, 30 DEGREES FUR LATCH 2, 20 DEGREES FoR
LATCH 3, AND 15 DEGREES FOR LATCH 4 FROM ACTUATOR BELLCHANK POSITION.
LATCH REACH CAFPAETILITY EXOEEDS PREDICTED SAPS (LATCHES 1 AND 2 HRAVE 1.17
AND 0.20 INOH MARGCTINE - LATCHES 3 AND 4 DRIVE AFTER 1 AND 2 HAVE ATRERDY
BEGUN DOOR CINCHING). ALL LIWNEAGES DESIGNED WITH UUAL ROTATING SORFACIS
AND DUAL ILoCKING DEVICES ON FIVOT SHAFTS. DESIGN QF THE ACTUATION SYSTEM
FERMITS FARTIAal WORKARCUND OF THIS FAILURE MCODE BY EXTRAVEHICULAR
ACTIVITY (EVA) CREW (FAYLOADS MAY EFfTECT LATOHN ACCESSTHILITY). LATCH
HECHANTISM DESIGHED FOR WORST CASE THERMAL COMDITION.

(B) TEST
QUALTFICATION TEST: THE QUALIFICATION ACTUATCOR IS CERTIFIED FER CR—2%— .
287-0039=0001D (REF FMEA/CIL 02-4B-007-3), THE PBD LATCHING MECHANTSY .
IS CERTIFIED PER QR-29-594160-001D FOR FORWARD MECHANISM AND CR-29- "
594260-001F FOR AFT MECHANISM  SYSTEM QUALTPICATION TESTS ON 15 FOOT
PAYLOAD BAY DOOR TEST ARTICLE INCLUDED: ACCEPTANCE (TO CONFIRM ALL
COMECHENTS HAVE BEEN ASSEMBLED AMND RIGGED PER MIO308=0022) : THERMAL CYCLE
TEST (THERMATLY CYCLED 5 TIMES BETWEEN =40 DEG F AND +282 DEG F AT DOOR
AND BEETWEEN -120 DEG F AND +100 DEG F AT THE FORWARD BULKEEAD. THERMALLY
CYCLED S5 TIMES BETWEEN +15 DEG F AND +J35 DEG F AT DOOR AND BETWEEM 184
DEC F AND +120 DEG F AT AFT DULFEEAD); (THE PORWARD LATCHES WERE CYCLED
AT -%5% DLES P AND +50 DEGC F AT RULFHEAD AND AT 0 DEG F AND +190 DE:Z F AT
DOCR. THE AFT ILATCHES WERE CYCLED AT —35 OEG F AND +60 DEG F AT EULEHZAD
AND AT +40 DEG F AND +24% DEF F AT DOOR) ; HOMIDITY TEST OMN AFT TATCH
MECHANISM (PER MIL-STD-810B, METHOD 507 PROCEDURE IV, CYCLE ONE TIME AT
EACH MOTOR CONDITION DURING THE SECOND CYCLE] ; ORBITAL FUNCTIONS (3
PYERMAT, CONDITIONS WITH SIMULATED THERMAL DISTORTIONS OF THE BULKHEAD) ;
OPERATING LIFE TEST (MECHANTCAT, SYSTEMS CYCLER 2631 TIMES AT FORWARD
BULKHEAD AND 265 TIMES AT AFT BULKHEAD): ACOUSTIC TEST (PER MFO004~0l4C
FOR 5 MINUTES)., CERTIFICATION BY ANALYSIS/SIMILARITY INCLUDED FUNGUS,
OZOWE PACHAGING, THERMAL VACUUM, SALT SPRAY, SAND/DUST SHOCR-ZASIC
DESIGN, ULTIMATE LOADS, ACCELERATION, MARGIN OF SAFETY AND MISSION
ACOUSTIC LIFE.

ACCEPTANCE TEST: THE LATCHING, MECHANISMS WERE RIGGED PER CONTROLLED
SPECIFICATION MLO3ID3-0022. DPERATIGH WHICH INCLUDED PAYLOAD BAY DOCR
PUNCTIONAL AND FINAL CHECKQUT PRICR TO FLIGHT.

OMESD: GROUND TURMARMIND TNCIUDES VISUAL INSPECTION FOR EVIDENCE OF
BINDING OFR JAMMING DURING DUAL MOTGR LATCHING FUNCTIONAL CHECK.




(0) PATIORE HYSTORY

SHUTTLE CRITICAL ITEMS LIST - OREBEITER

SUBSYSTEM :ACTUATION MECH-PRD FMEA HO 02-4B =001 =1 REV:03/05/88

fC} INSFECTION

RECEIVING IHNSPECTION
RECEIVING INSFECTION VERIFIES MATERTAL AND PROCESS CERTIFICATTIONS.

CONTAMIMATION CONTROL
CLEANLINESS VERYFICATICN OF MATIMS SURFACE IS PERFORMED PRICE TO
INSTALLATION,

ASSEMBLY /INSTALLATION

ADJUSTING SHIMS DIMENSIOWS ARE VERIFIED BY INSPECTION. THEHREADED FASTENER
INSTALLATION INCLUDING TORQUE, LOQP PIN INSTALLATION AND SAFETY WIRING

OF REQUIRED FASTENERS VERIFIED BY INSPECTION. RIGSING AND ALIGCHMENT IS
VERIFIED BY INSFECTION. ILUBRICANT APPLICATION VERIFIED EY INSPECTION.

. HOHDESTRUCTIVE EVALUATION

PENETRANT INSPECTION VERIFIED BY INSPECTION.

CRITICAL PROCESSES
HEAT TREATMENT IS VERIFIED BY THSDPECTION.

TESTING
ACCEPTANCE TESTING VERIPIED BY INSPECTICN.

HANDLING/ PACFAGING
HANDLING ARND PACKAGING REQUIREMENTS VERIFIED BY INSPECTION.

CAR NO. O3F00Gé @ - IN OV102 FLIGHTS 3 AND 4, THE AFT BULKNEAD LATCHES DID
NQT FULLY LATCH WHEN THE LEFT-HAND PAYLOAD BAY DOOR WAS CLOSED; FAILURE
RESULTED FRCM INSUFFICIENT DOOR«TO=BULEHEAD CLEARANCE AFTER ATTITUDE
HOLDS WHICH CAUSED BOWING OF THE CREITER STRUCTURE [FAILURE WAS DOZ TO
STROCTURAL INTERFERENCE AND NOT DUE TgQ MECHANISH) ; PAYLOAD BAY DOORS WERT
TRIMMED, LATCH BELLCRANKS MODIFIED, AND SHOULDER BOLTS REWORKED TS
ACCOMMCDATE WODIFIED BELLCRANES. FAITLURE WAS DU TO STROCTURAL
INTERFERENCE AND NOT DUE TO MECHANIEM AND WAS EEMEDTEDR CON ALL JOREITERS.

{E) OFERATIONATL USE

THERMAL CONDITIONING OF VEMICLE CAN BE DONE TO ATTEMPT TO ALIFVIATE
PROBLEM. LATCH TOOLS ARE AVAILARIE FOR EVA WORKARCUND EBXCEPT IN THE CASE
QF CERTAIN PAYLOADS WHICH LIMTT ACCESE.



