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SHUTTLE CRITICAL ITEMS LIST - ORBITER

SUBSYETEM :aACTUATION MECH-ERTCHES FMEA NO 02=4A -593201 -1 REV;10/27 787

ASSEMBLY rHATCH, INGRESS /EGRESE CRIT. FUNC: 1
PF/N RI L AVOTD=-%33201 CRIT. HDW; 1
B/N VENDOE; VEHEICLE io2 103 104
QUANTITY :1 EFFECTIVITY: X X X
PHASE (5] : PL X Iy {ulu] Do 1s
REDUNDANCY SCREEN: a- B- =
PREPARED BY: APFROTVED RY:

APFROVED BY (NASA):
DES R. H. YEE DES L3404

REL M. B. MOSKOWITZ RBT.
QE J. BARKFR QE 4 '?_
ITEM: ' ' _

LATCH MECHANISM, INGRESS/EGRESS HATCH
FUNCT 10K+

POSITION. TwWO LATOHES INCOPPCRATE PROVISION FOR "EREAKING" THE HATCH
SEATS AGATNAT ANY SMALL RESIDUAL DELTA PRESSURE WHEN OPENING THE HEATCH,
LATCEES ARE DRIVEN BY A MANTUALLY OPERATED RIDUCTION GEARBOX {ACTUATCR) .

FAILURE MODE:
FATLS TO DISENGAGE

CAUSE(S); )
ADVEREE TOLIRANCES /WEAR, CONTAMINATION/FOREIGH ORTECT/DEBRIS, FAILURE/
DEFLECTION OF INTERNAL PART, PHYSICAL EINDING/JTAMMING

EFFECTS ON: .
(A)SUBSYSTEM (8)INTERFACES (C)MISSION {D)CAEW/VEHICLE

(A) LoSS OF FUNCTION puE Ta INABILITY TO INGRESS OR EGRESS ORBITER
THROUGH SIDE HATCH. INABILITY TG CLOSE OUT CREW MODULE FOR FLIGHT.

(B} NC EFFECT. FATLURE TO QFEN SIDE EATCH DOXS ROT AFFECT INTERFACING
SISTEMS.

(C,0) POSSIEIE 1055 OF MISSION OBTECTIVES AND CREW IF FAILURE OCCTRS

WHEN EMERGENCY EGRESS QN THE BAD @5 REQUIRED (CVEREEAD EMERGENCY FeRESS
WINDOW IS NOT USABLE oM THE PAD! QONLY APTEE A LANDING). RO FFFECT IN
FLIGHT. TOOLS ARE AVAILAELP TO DISCONNECT AND TO DRIVE THE LATCHES OLVEN
FOR A NON-EMERGENCY EGRESS IF TIME I: AVAILABLE. IF FAILURE OCZURS DURING
A POST-LANDING EMERGENCY, THE OVERHEAD IMERGENCY EGRESS WINDOW OR FYRO-
TECHNIC SIDE HATCH OREW ESCAPE SYSTEM CAN BE UTILIZED.
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SHUTTLE CRITICAL ITEMS LIST — QRIITER

;UBSYSTEM :ACTUATIGON MECH-HATCHES FMEA RO 02-4A -£83201 -1 REV:10/27 /87

115POSITION & RATIONALE:
(A)DESIGN (B)TEST (C)INSPECTION (D)FAILURE HISTORY: (E}OPERATIONAL USE

‘A) CESIGN
LATCH MECHANISM BASED oN PROVEN APOLLO DESIGH, LINRKAGE ATTACHMENTS HAVI
1AL ROTATING SURFACES, MAYTMUM URLATCHING ForcE IS 30 LB AT THE ACTUATCE
MENDLE, ACTUATOR AND LINKAGE DESIGNED FOR 1540 LB LIMIT LCAD (AT TIE
HMANDLE) , POSITIVE MARGINS oN ALl COMPONENTS, PROTECTIVE COVER MINIMIZES
CONTAMINATION, SEAL COMPRESEIVE FORCE ASSISTS UNLATCHING, LATCH AND
LINEAGE MATERIALS, INCONEL, A286 CRES, BERYLLIUM CGPPER, CHOSEN FOR HIGH
STRENGTH AND ILOW WERR, DRY FILM LUBE ON BEARING SURFACES, DESIGH STRESS
ANALYS1S REFORT 5077-5H—-0178, VCL. €.

'3} TEST _
QUALIFICATION TESTS: QUALIFICATION OF THE LATCH MECHANISM WERE SUCCESS-
FULLY COMFLETED AS PART 5F THE HATCH SYSTEM QUALIFICATION (PER CR=28«
553201-001C) AND INCIUDED ENVIRCHMENT REQUIREMENTS AND TEST CRITERIA FER
MFDUG4-14 [FUNGUS, OZONE, SAND/DUST, TEMPERATURE CYCLE, CRASH SHOCK,
STRUCTURE LIMIT LOAD, AND ACCELERATION WERE CERTIFIED BY ANALYSIS).
QUALIFICATION TESTS INCLUDED: PROOF PRESSURE TEST OF LATCHED MATCH AT
17.7 PSIG FOR 2.0 +/- 1.0 MINUTE (PER MLO206-0016), CABIN ATMOSPHERE (PER
MIL-STD-810B, FOR 1 HOUR), HUMIDITY AT 85% RELATIVE HUMIDITY ¥OR 120 HOURS
(TEERMALLY CYCLED 4 TIMES BETWEEN 60 DEG F AND 125 DEG F, BVERY 24 HODRS),
IIFE CYCLE TEST (1,000 CYCLES WITH EATCH IN VERTICAL POSITION, 1,000
CYOLES WITH HATCH IN HORIZONTAL POSITION, SEAL LEAK TEST AT 13 +/= 0.1
PEID EVERY 500 CYCLES, LATCHING FORCE AT ACTUATOR HANDLE SO LB MAXIMUM AND
UNLATCHING TORCE AT ACTUATOR HANDLE 30 LE MAXIMUM) AND VIBRATION TEST
(RANDOM VIBRATION - NORMAL TO EATCE FOR 48 MINUTES). ACTUATOR ALSO
COUMDONENT OQUALTFTED PER CR-28-287-0036-0006C. LATCH MECMANISM INSTALLZD
AND RIGGED PER SPECIFICATION MLCI08-0003.

OMERSD: VISUALLY INSPECT OPENING OF CABIN EATCH FROM QUTSILE-HORIZONTAL,
INSIDE=HORIZONTAL, AND INSIDE-VERTICAL. :

(¢) INSPECTION

PECEIVIMNG INSPECTION
SUPPLTER HARDWARE INSPECTED IN ACCORDANCE WITH QUALITY PLANNING REQUIRE=~
MENTS DOCUMENT (QPERD).

CONTAMINATION CONTROL
CORROSION PROTECTION FROGCESSES ARE VERIFTIED BY INSPECTIOR.

ASSEMBLY/INSTALLATION

ALL DETAIL HARDWARE IS5 YERIFIED BY TMSFECTION AT THE DFTAII LEVEL.
INSPECTTON VERIFIGATION IS REVERIFIED PRIOR TO ASSEMBLY. ALL LATCHES

ARE INSTALIED AND CYSTEMATICALLY TORCQUED AND VERIFIED BY INSFECTION.

ALL TASTENER TORQUES ARE VERIFIED BY INSPECTION. PEAR TORQUE (35 INCH-
1B} AT EACH LATCE BELLCRRNEK IS5 MEASTRED DUORING INSTALIATICON AND YERIFIED
¢ INSPECTION. ALL INSTALLATIONS, ADTUSTMENTS, AND RIGGING OF MECHANICAL
UNTITS ARE VERIFIED BY INSPECTION. O-RINGS ARE MAGNIFIGATION INSPECTED
PRICR TO INSTALLATION,
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SHUTTLE CRITICLL ITTMS LIST - QREBITER

SUBSYSTEM :ACTUATION MECH-HATCHES FMEA NO 02-2h -553201 -1 REvViig,27,39
NONDESTRUCTIVE EVALUATION

STRUCTURAL INTEGRITY VERIFIED BY NONDESTRUCTIVE EVALUATION (NDE} (x-Rav).

(D) FAILURE HISTORY

THERE HAVE BEEN KO ACCEPTANCE TEST, QUALIFICATION TEST, FIELL OR FLIGUT
FAILURTS ASSOCIATED WITH THIS FAILURE MODE.

(E) OPERATIONAL USE :
CREW CAN MANUALLY DISCONNECT AND THEN DRIVE THE LATCHES (WITH AVAILABLE
aoLs) TO EXIT THE CABIN IF A FAILURE OCCURS ON YHE Pan OR AFTER 2 NON=-
FERGENCY LANDING. THE OVERHEAD EMERGENCY FGRESS WINDOW MAY BE USED BY
CREWMEMBERS OR GROUND PERSONNEL ONLY AFTER AN EMERCENCY LAMDING, THE

EMERGENCY {PYROTECHNIC) SIDE HATCH OREW ESCAPE BYSTEM WILL BE INETALLED
FOR STS=-%4.,
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