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FAILURE MODES EFFECTS AIIAL"I’SiS {FMEA) — CRITICAL HARDWARE
NUMBER: M7-3-M1-X

SUBSYSTEM NAME: TUNMEL ADAFTER
' REVISION ¢ 1 05/17/91

FART NAME PART NUMBER
VEMDOR NAME YENDOR MUMBER
o LRY : LATCH MECHANISM, HATCH “C" M072.593302
PART DATA

m EXTENDED DESCRIPTION OF PART UNDER AMALYSIS:
LATCH MECHANISM, HATCH “C*

w QUANTITY OF LIXKE LTEMS: 1
ONE

& FUNCTION:
THIS MECHANISM IS MOUNTED QN QUTER {LOW PRESSURE} SIDE QOF HATCH “C"
(A MISSION MODIFIED HATCH “B"} TO SECURE IT [N A CLOSED AND SEALED
POSITION, THIS MECHANISM CONSISTS QF SIX (B) APOLLO CREW MODULE-TYPE
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LATCHES JOINED 8Y RODS AND LINKS THAT MOVE CIRCUMFERENTIALLY, ORIVEN BY

A MANUALLY OQPERATED REDUCTION GEARBOX (ACTUATOR). TWO “KICKER® LATCHES
ON HATCH "C* INCORFURATE PROVISION FOR "BREAKINE™ THE HATCH SEALS
AGATNST ANY SMALL RESIDUAL DELTA PRESSURE, WHEN OQPENING THE HATCH.
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FAILURE MODES EFFECTS ANALYSIS (FMEA) —- CRITICAL FATLURE MOUE SISC2708
NUMBER: M7-3-M1-Dl ATTACHNE. -
PRGE 97 OF 140
REVISION? 1 05/17/81 R
SUBSYSTEM: TUNMEL ADAPTER
{RU :LATCH MECHANISM, HATCH “C" CRITICALITY OF THIS
ITEM NAME: LATCH MECHANISM, HATCH "C FATLURE MODE:1/1
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m FAILYURE MODE:
FAILS TO DISENGAGE

MISSION PHASE:
00 ON-ORBIT

w VEHICLE/PAYLOAD/KIT EFFECTIVITY: 102 COLUMBIA
103 DISCOVERY
104  ATLANTIS
105  ENDEAVOUR

4 A%

m CAUSE:
ROVERSE TOLERANCES/WEAR, CONTAMINATION/FOREIGN OBJECT/REBRIS, FAILURE/
DEFLECTION OF INTERMAL PART, PHYSICAL BINDING/JAMMING

m CRITICALITY 1/1 DURING INTACT ABORT ONLY? WO
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w REDUNDANCY SCREEM A) N/A
- B} H/A
- C) H/A

PASS/FAIL RATIOMALE:
B A)
N/A

= B)
N/A
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m (A) SUBSYSTEM:
LATCHES THAT FAIL TO DISENGAGE WILL CAUSE THE LOSS OF THE ABILITY 10
QPEN AND TRANSFER THROUGH HATCH "C" INTOD THE PAYLDAD BAY FOR EMERGENCY
EVA.
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FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CRITICAL FATLURE MOOE
MUMBER: M7-3-M1-01
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ATTACHMENT =

m (B) INTERFACING SUBSYSTEM(S): PAGE 78 OF 140
LOSS OF ABILITY TO SUPPORT EMERGENCY EXTRAVEWICULAR ACTIVITY (EVA) IF
HATCH "C" CANNOT BE UMLATCHED AND OPENED (PRE-EVA).

m (C) MISSION:
SAME AS (B).

m {0} CREW, VEHICLE, AMD ELENENT(S):
POSSIBLE LOSS OF CREW/VEHICLE ONWLY IF EMERGENCY EVA PROCEDURES ARE
REQUIRED ANO HATCH “C* CANMOT BE UNLATCHED AND OPERED PRE-EVA.

w (E) FUNCTIONAL CRITICALITY EFFECTS:
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m (A) DESIGN:
LATCH MECHANISM BASED OM PROVEN APOLLO DESIGMN, LINKAGE ATTACHMENT:
HAVE DUAL ROTATING SURFACES, MAXIMUM UMLATCHING FORCE [% 20 LB AT THE
HANDOLE, ACTUATOR ANOD LINKAGE CESIGHED FOR 150 LE LIMIT LOAD AT THE
HANDLE, POSITIVE MARGINS ON ALL COMPONENTS, SEAL COMPRESSIVE FORCE
ASSISTS UMLATCHING. LATCH AMD LINKAGE MATERIALS (INCOMEL, AZ286 CRES
AND BERYLLIUM CDPPER) CHOSEN FOR MIGH STRENGTH AMD LOW WERAR. ORY FILM
LUBE OM BEARING SURFACES, DESIGN STRESS BMALYSIS REPORT SD77-SH-0L78,
WOL. &.

m (H) TEST:
QUALIFICATION TESTS: LATCHES AND ACTUATOR SYSTEM QUALIFIED BY
SIMILARITY (PER CR-Z8-593201-001C) TO THE MECHANISMS ON THE TMGRESS/
EGRESS HATCH. REFERENCE FMEA/{IL 02-4A-593201-01. ACTUATOR ALSO
COMPOMENT QUALIFIED 8Y SIMILARITY TO ACTUATOR ON INGRESS/EGRESS HATCH
(PER CR-28-287-0036-0006C); REFERENCE FMEA/CTIL DZ-4A-593202.01.
CERTIFICATION BY SIMILARITY/ANALYSIS (PER MFOOO4-014) INCLUDED:
FUNGUS, SALT/FOG, OZONE, SAND/DUST, TEMPERATURE CYCLE, CRASH/SHOCK,
ACCELERATION, CABIN ATHOSPHERE, LIFE CYCLE (2,000 CYCLES), VIBRATION
AND STRUCTURAL LOAD REQUIREMENTS.

CERTIFICATION TESTS INCLUDED: ZERQ-"8" AND OME-"G" OPERATION {(USING
APRROPRIATE BSE EQUIPMENT) AND BATCH SEALING/LEAK TEST {WITH 15.0 PSID
ACRO3S HIGH-PRESSURE SIDE OF HATCH, WITH MAXTMUM ALLOWABLE LEAK RATE OF
1.03 SCIM), PROOF PRESSURE 17.7 PSID FOR 2.0 +/- 1.0 MINUTE {PER
MLOZ206-0089). LATCH MECHANISM INSTALLED AND RIGGED PER TECH ORDER
INSTALLATION MO72-593301.

OMRS0: MECHANISM IS FUNCTIORALLY OPERATED FOR EVIDENCE OF BINDING,
SURFACE CONTAMINATION AND POSSIBLE DAMAGE. YISUALLY INSPECT TUNNEL
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FAILURE MDDES EFFECTS AMALYSIS {FMEA) — CRITICAL FAILURE WODE
NUMBER: M7-3-M1-0I $0502704 .
ATTACHMENT -

ADAPTER HATCH “C* MECHANISM LATCHES AND HINGES. FUNCTIONAL CHECK OF  page 99 OF 140
HATCH “C" IS PERFORMED BY OPENIMNG AND CLOSING HATCH FROM INSIDE TUNNEL
ADAPTER AND REPEATING FRGM OUTSIDE ADAPTER. ACTUATOR HANDLE AND LOCK
LEVER FORCES ARE CHECKED. TESTS ARE PERFORMED WHEM THE TUNNEL ADAPTER
15 INSTALLED OM THE ¥EHICLE.

REFERENCE OMRSD V33ADO.0XX

= {C) INSPECTION:
RECETWING INSPECTICN
MATERIAL ANO PROCESS CERTIFICATIONS VERIFIED BY INSPECTION.

CONTAMINATION CONTROL
ASSEMBLY IS5 PERFORMED IM CLEAH ENYIROMMENT WHICH IS MONITORED BY
[NSPECTION,

ASSEMBLY /INSTALLATION
ASSEMBLY, ADJUSTMENT, TORQUING AND RIGGING ARE VERIFIED BY INSPECTION
{M072.593301).

NONDESTRUCTIVE EVALUATION
PENETRANT INSPECTION OF DETAIL HARDWARE IS WERIFIED BY INSPECTION,

CRITICAL PROCESSES
ORY FILM LUBRICATION I3 VERIFIED 8Y INSPECTION,

TESTING
FUNCTIONAL TESTING [5 YERIFIED BY INSPECTION.

a {D} FAILURE MISTORY:
CAR WO. D9FDOS: AIRLOCK HATCH "A* (BETWEEN CREW MODULE AND ATRLOCK)
DURING ST5-9 MISSION WAS DIFFLCULT TO OPEN; UPPER CENTER GUIDE SUPFORT
BRACKET DEBOMDED FROM HATCH AND HATCH MOVED UPWARD AFTER LATCHES WERE
RELEASED ALLOWING AIRLOCK FLANGE TO BECOME TRAPPED BETWEEN UPPER CENTER
LATCH "XICKER" ARM AND ROLLER; DEBOMDED GUIDE SUPPURT WAS REBONDED.

w (E} OPERATIONAL USE:
NO OPERATIOMAL WORKARCOUND IS FEASISLE BECAUSE HATCH "C" LATCH MECHANISM
IS ON THE OUTER SURFACE OF THE MATCH AND IS INACCESSIBLE TO CREW
MEMBERS INSIDE THE TUNNEL ADAPTER. HATCH "C* IS LEFT OPEN DURING EVA
OPERATIONS.
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. FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CRITICAL FALLURE MODE
NUMBER: M7-3.M1-01 0502708
__________________________________ ATTACHHENT -
N APPRI]"-'AL;: """"""""""""""""""" PACE 100 OF 140
RELIABILITY ENGINEERING: D. M. MAYNE DM Ma -
DESIGN ENGIMEERING :+ R. A. SMITH ! ACBr, 2 7B e Ehods,
QUALLTY ENGINEERING  : M. SAvVALA : fid (M it 6 4 /ﬁa
NASA RELIABILITY : MEhlle Hoila '
NASA SUBSTSTEM MANAGER : 2tk (A Sl

NASA QUALITY ASSURANCE : :
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