SHUTTLE CRITICAL ITEMS LIST - OREITER

SUBSYSTEM :ACTUATION MECH-PED FMEA NQ Q02-4B =140 =32 REV:03/03/88
ASSEMBLY :BULEHEAD LATCH INSTALLATION CRIT. FUNC: 1R
F/M RI sV070-554222 _ cRIT. HEDW: 2
P/N VENDOR: VEEICLE 102 143 104
QUANTITY :4 - EFFECTIVITY: z X X

=TWC ON PORWARD BULKHEAD PHASE(S): PL Lo 00 X DO LS
:TWO ON AFT BULKHEZD )
' RECUNDANCY SCREEN: A-PASS PB-PASS C=PASS
PREPARED BY: ~ APPROVED BY: AFPROVED BY (NASA):
DES M. A. ALLEN DES M
RETL, M. B. MOSKOWITZ REL

QE w., J. SMITH QE

ITEM:
SWITCH MODULE, READY-TO~-LATCH SWITCHES, BOLFHEAD [ATCHES

FONCTION:
TEREE REANY-TO=LATCH SWITCHES PER MODULE PROVIDE SIGNALS TC INITIATE
FORWARD AND AFT BULKHEAD LATCH ACTUATORS IN CLOSED {LATCHED) DIRECTION.
ONE PQOR CLQSED SWITCH PER MONULE PROVIDES SIGNAL TO CUT OFF POWER To
PAYIOAD BAY DOCR DRIVE ACTUATOR IN CLOSED DIRECTION. SWITCH MODULE ARM
IS ACTUATED BY CONTAST WITH DOOR STRUCTORE. ’

FATTIIRE MOQDE:
CGHDUCTS INADVERTENTLY, PEEMATURELY CLOSES, SHORTS

CAUSE (8] ¢
PIECE PART STRUCTURAL FAILURE, CONTAMINATION, MECHANTCAL SHOCE, VIERATION

EFFTECIS ON:
{A)SURSYSTEM {B) INTERFALCES {CYMTISSIoN {D) CREW/VEHICLE

I

IF SWITCH MODULE ARM IS PREMATURELY ACTIVATED. THIS FATILURE WILL RESULT
IN FAILURE TQ ENGAGE BULKHEAD FOLLERS, INTERFERE WITH DOOR CLOSING AND
CAUSE DAMAGE TO DGGR WHEN CENTERLINE LATCHES ARE CLOSED. FATLURE OF ONE
INDIVIDUAL LIMIT SWITCH RESULTS IN NEED FPOR MANUAL SOPTWARE OFERATTON.

(C) ENTRY MAY PROCEED WITH ANY ONE OF FOUR BULFRHEAD LATCH CANGE
DISENGAGED, PROUVIDED CENTERLINE LATCHES ARE LATCHED, REF. JSCOBS34.

(D) POSSIBLE DAMAGE TU VEHICLE. POSSIBLE LOSS OF CREW/VEHICLE IF MORE

THAN OME BULFHEAD LATCH GANG IS NOT LATCHED OR IF CENTERLINE LATCHES ralIT
I0 LATCH.

- Arm =T



JHUTTLE CRITICAL ITEMS LIST - ORBITER
STUBSYSTEM :ACTUATION MECH-PBD FMEA NO 02-4B =140 =Z REV:03/08/88

DISPOSITION & RATIONATLE:
(A)DESIGN (B)TEST (<) INSPECTION (D) FAILURE HISTORY (B} OPERATIONAL USE

(A} DESIGH
ACTUATOR ARM, IS PHYSICALLY LOCATED SO AS TO MINIMIZE POSSIBILITY OF
DAMACE WHILE ON QORBIT. EXPFECTED CREW MONITCRING OF DOCGR CLOSURE PRGVIDES
DETECTION AND WORKARCOUND CAPAEILITY, INSTALLATION AND ADJUSTMENT OF
MODULE CONTROLLED (MLOA0S§-0022). SHIFTING FOLLOWING INSTALLATION
PROTECTED AGAINST- CONTROLLED TORQUE, SERRATED WASHERS USED, FASTENERS
1ACTWIRED. THE AFT EULIHEAD INCORPORATES ALTGNMENT STRIPES. DESLGH
PERMITS PARTIAL EXTRAVEHICULAR ACTIVITY (EVA) WORKARQUND ITF TAYLOAD LDOES
NOT LIMIT ACCESS.

{8} TEST

QUALIFICATION TESTS: THE QUALIFICATICN ACTUATOR IS CERTIFIED ACTUATOR IS
CEETIFTED PER CR-27-287=-0032-0001D0 (REF. FMERSCIL 02=4B=007=3). THE

. PAYT.OAD BAY DOOR MECEANISM CERTIFIED PER CR=29-534160-001D FOR TOCEWARD
MECHANISM AND CR=29-59426-001F FOR AFT MECHANISM. BSYSTEM QUALITICATION
TESTS O§ 15 FOOT PAYLOAD BAY DGOR TEST ARTICLE {087} WITH SWITCE MODULES
INCLUDED: ACCEPTAMNCE TO CONFIRM ALL COMPOMENTS HAVE BEEN ASSEMELED AND
RISGED PER MLO308-0022. THERMAL CY{LE TEST (THERMALLY CYCLED 5 TIMES
BETWEEN -40 DEZ F AND +282 DEC F AT DOOR AND BETWEEN -lad CEG F ANLD +130
[PG F AT THE FORWARD BRULEHEAD AND CYCLED $ TIMES +15 DEG F AND +325 DEG F
AT DOOR AND BETWEEN =130 DEG F AND +120 DEG F AT AFT BULRHEAD) ; (THE
FORWARD LATCHAES WERE CYCLED BETWEEN =55 DEG F AND +30 DEG F AT BULFHEAD
AND AT ¢ DEG F AND +1%0 DEG F AT DOOR. THE AFT LATCHES WERE CYUCLED
EETWESH =35 DEG F AND +6Q DEG F AT DOLEHEEAD AND BETWEEN +40 DEG F AND
+245 DEG F AT DOOR); HOMIDITY TEST ON AFT LATCH MECHANISHM (FER MIL-3TD-
8108, METHQD 507, PROCEDORE IV, CYCLE ONE TIME AT RBACH MOTCR CONDITION
DURING THE SECOND CYCLE); ORBITAL FURCTIONS (3 TEESMAL CONDITIONS WITH
STMULATED THERMAL DISTORTIONS OF BULFHEADS AND SILL LONGERONS) ¢+ OPERATTHNG
LIFE TEST (MECHANICAL SYSTEMS CYCLED 262 TIMES AT FOEWART EULEHEXRD AND
365 TIMES AT AFT BULEHEAD); ACOQUSTIC TEST (FER MFO0Q4-014C FOR 5
MINUTES). CERTIFICATION BY ANATYSTS/SIMILARITY INCLUDED FUNGUS, QZONE
PACKAGING, THERMAL VACUUM, SALT SPRAY, SAND/DUST, SHQCK-BASIC DESTIGN,
TLTIMATE LOADS, ACCELERATION, MARGIN OF SAFETY AND MISSIOH ACOUSTIC LIFE.

OMRSD: GHROUND TURNAROUND INCLUDES MoONITORING FUNRCTIONAL TESTS TO VERIFY
PROPER OPERATION.

{C} INSPECTION

RECEIVING INSPECTION
RECEIVING INSPECTION VERIFIES MATERIAL AND PROCESS CERTIFICATIONS.

CONTAMINATICON CONTROL
CORROSION PROTECTION IS5 VERIFIED BY INSPECTION. CLEANLINESS IS

MAINTAINED PER APPLICATION SPECIFICATION, PRIOR TC ASSEMBLY, AND IS
VERIFIED BY INJPECTION.




. + SHJTTILE CRITICAL ITEMS LIST = OREITER
SUBSYSTEM @ACTUATION MECH-DRD FTMER NO 02=4R =140 =2 REV:Q03/08,88

. ASSEMBLY/INSTALLATTON
ALL DETAILS AND SUBASSEMBLIES ARE MANUFACTURED PER DRAWING AND ADPLICABLE
SPECIFICATIONS; VERIFIED BY INSPECTION ON MANUFACTURING ORDERS. ASSEM3LY
OF MODULE AND INSTALLATION OF THREADED FASTENERS IS VERIFIED RBY
INSPECTION. ELECTRICAL COMPONENMTS ENCAFSULATION AND INSTAILLATION IS
VERIFIED BY INSPECTION. ADJUSTMENT PROCEDURE VERIFPIED EY INSDECTIAON.

HONDESTRUCTIVE EVALUATION -
X-RAY INSPECTICN UNDER MINIMUM 7X MAGNIFICATION FOR EVIDENCE COF WELD
FLASH, LOSS PARTS, AND ASSEMBLY ANOMALIES,

CRITICAL PROCESSES
CRITICAL PROCESSES INCLUDING WELDING, BRAZING, AND FASSIVATION ART
MOWITCORED AND VERITIED BY INSPECTION.

TESTING
ATF IS VERIFIED BY INSPECTION.

HANDLING/PACKAGING .
HANDLING AND FACKAGING REQUIREMENTS VERIFTED BY INSPECTION.

(D} FAILURE HISTORY

CAR NQ. 03F007 ; WHEN THE LEFT-HAND PAYLOAD EAY DOOR WAE CPENED LURING
STE-3 MISSION, THE SWITCH MODULE ON FORWARD BULEHEAD INDIZCATED "READ-TQ-
LATCH® AFTER THE DOOR WAS CFENED; FAILURE RESULTED FROM THE SWITCH
ACTUATING ARM IN THE SWITCH MQDULE WEICH HUNG-UP IN THE READY-TO-LATCH
POSITION; SWITCH MODULES REPLACED AND REWORKED AND DRAWINGS WERE REVISED
TL ENSURE ADEQUATE CLEARANCE FOR LEVER ARM TO PREVENT RECURRENCE OF THE
SWITCH MOOULE ACTUATING ARM HANG=-UF AT LOW TEMPERATURE.

CAR NO, JIFODL @ WHEN THE OV104 LEFT-HAND PAYLOAD BAY DOOR WAS OBRENED ON
CREIT, ONE OF THREE READY-TO-1ATCH SWITCHES IN THE LEFT-HAND AFT SWITCH
MODULE INDICATED "READY~TO=LATCH"® WITH THE DOCR CPEN; CAUSE OF THE HANG-
UP WAS IMPROPER ADJUSTMENT OF STOP SETSCREWS AND SWITCH ACTUATION

CAR NO, 31FQA2 : WEHEN THE LEFT-HAND PAYLOAD EAY DOOR WAS OPENED ON GREI™
THE WDOCR CLOSED® SWITCH S4 IN THE LEFT=HAND FORWARD SWITCH MODULE
CONTINUEDR TO INDICATE DOOR CLOSED; HANG-UP OF SWITCH S4 IN THE "DOOR
CLOSED" POSITION WAS ATTRIBUTED TO ABSENCE OF LOCKING TORQUE IN THE STOP
SETSCREW THREADED INSERT, COMBINED WITH IMPROPER ADJUSTMENT OF SETSCREWS
SWITCH MODULE PEFLACED AND REWORKED, ADJUSTMENT PROCEDURES REVISED To
ENSURE POSITIVE SWITCH TRANSFER AND OVERTRAVEL WITH THE SWITCH MODULE ADM
IN FREE POSITION, AND REMOVED SWITCY MODULES WILL HAVE 5SETSOREW LOCRING

TORQUES VERIFIED WITH SWITCHES READIUSTED AND SETSGREWS LOCEED WITH
EPCXY.

(E] OPERATIONAL USE )
SOFTWARE MANUAL MODE MUST BE USED TO GPFERATE DOORS AND LATCHES.



