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FAILURE MODES EFFECTS ANALYSIS (FMEA) — Gl HARDWARE
NUMBER: ME-1MRA-M004-X

SUBSYSTEM HAME: MECHANMICAL - EXTERMAL AIRLOCK

RAEVISHOM: 3 §/15/95
PART NAME PART NUMBER
_ VERDOR HAME VENDCHA NUNMBER
LRU : ACTUATOR, HATGH LATCH MCZ87-0036-0008

PART DATA,

EXTENDED DESCRIFTION OF PART UNDER ANALYEIS:
EXTERNAL AIRLOCK AFT HATCH LATCH ACTUATOR

REFERENCE DESIGMATORS!

QUANTITY OF LIXE [TEMS: 1
ONE -

FUNCTION:

MANUALLY DRIVEN REDUGCTION GEARSOX - PROVIDES A CONTROLLED QUTPUT FOR
DRIVING THE LATCH MECHANISM ON EXTERNAL AJRLOCHK AFT HATCH OPEN OR
CLOSED. PROVIDES THE FORCE FOA HATCH SEAL COMPRESSION AS [T PLLLS THE
SEALING BURFACES TOGETHER, TWO HANDLES FOR DPERATION ARE FROVIDED
FOR THE HATCH; ONE 1S ON EACH BIDE OF THE HATCH. A MECHANICAL LOCK AND A
"NO-BACK™ ARE PROVIDED FOR RESTRAINT BETWEEN USES. THE KNOB ON THE
HANOLE N THE SPACELAE SIDE (MIA 1) OR PAYLOAD BAY SI0E {MULTI-IR) OF THE
HATCH 15 AEMOVABLE, THE DESIGN UTILIZES (WAL O-FING 8E4ALS TO PREVENT
LEAKAGE DF Q0N PAESSURE THROUGH OR PAET THE ACTUATORE,

. REFERENCE DOCUMENTS: MQ72-533428
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| FALURE MODES EFFE::TB ANALYSIS (FMEA) — CiL FALURE MOOME
NUMBER: ME1MR-MDIO4- a3

| REVISICNE 3 a/15e5
SUBSYSTEM NAME: MECHANICAL - EXTERNAL AIRLOGK
LAU: AGTUATOR, HATGH LATGH CRITICALITY OF THIS
| rTEM NAME: LOCK MECHANISM . FA[LURE MODE: 2/2

FAILURE MODE:
| FAIL TO UNLOCK

MISSION PHASE:
(wlv) ChN-ORBENT

YEHICLEPAYLOAG/KIT EFFECTIVITY: 104 ATLAHT_13

CALSE:
ADVERSE TOLEANCES/WEAR, CONTAMINATION/FOREIGH CBLECT/RERRIS, FAILIRES
DEFLECTION OF INTERNAL PART. PRYSICAL BINTHMNGIIAMMING

CRIMICALITY 1/1 DURING INTACT ABORT ONLYT NG
CRIMCALITY 1R2 DURING INTACT ABOAT DNLY (AVIONICS ONLYIT WA

REDWMNDANCY SCREEN A} NIA
B} NA
€} N/A,

PASHFAIL RATIONALE:
A)
MNA

B}
NAA

C}
/A

METHOD OF FAULT DETECTION:
LATCH ACTUATOR FAILING TO UNLOCK CAN VISUALLY/PHYSICALLY BE DETECTED BY

T

] THE FLYGHT GREW.

REMARKERECOMMENDATIONS:

THE ACTUATORMANDLE 15 NOT NORMALLY IN THE 'LD@E' POSIMION WHILE THE HATCOH
IS OPEN AND UNLATSHED. CRMCALITY OF THIS FARURE MODE (2/2) ADDRESSES THE
WORST CASE SENARID OF HAYING A PRESSURIZED PAYLOAD. WHERE AS, THE
CRITICALITY OF THIS FAILURE MODE WITHDUT A PRESSURLED PAYLOAD IS A 1R3.
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FAGE: 10 FRINT DATE: 0%/ 1495

| FALURE MODES EFFECTS ANALYSIS {(FMEA) - CIL FAILURE MOCE
NUMBER: M8-1MR«MODS- 03

= FAILURE EFFECTS -

{A) SUBSYSTEM: .
A LATCH ACTUATOR FAILING TO UNLOCK WOULD PREVENT THE LATCHES FADM
ORFERATING AND WILL CAUSE THE LOSS OF CAPABILITY TO OPEN EXTERMAL AIRLDCK

AFT HATCH. .

(B) INTERFAGING SUBSYSTEM(S):

MIR 1 - INABILITY OF CREW TO ENTER SPACELAB. MULTHMIR - LOSS OF EVA
CAPABILITY IF THE RATCH LATCH LOCK MECHANISM FAILS TO UNLOGCK THE HANDLE ON
EXTEAMAL AMRLOCK AFT HATCH PRE-EVA '

15 MISSION:
| MR 1-LOSS OF MISSION ORIECTIVES ASSOCIATED WITH SPAGELAB IF LATCH LOCK
MECHANISM FAILS TO UNLOCK THE HATGH HANDLE AND EXTERNAL AIRLOCK AFT
HATCH CANNOT BE OPENED FOR CAEW ENTRY INTO SPACELAR.
MULTI-MIR - NO EFFECT ON (VA MISSION OSUECTIVES. LOSS OF PLANNED EVA

CAPABILITY QUT EXTERNAL AIRLOCK.

(D} CREW, VEHICLE, AND ELEMENT(SE:
MIR 1 - MO EEEECT ON CREW OR VEHICLE.
MULTIMIA - POSSIBLE LOSS OF CREW/VEHICLE IF EMEAGENCY EVA OUT EXTERNAL

AIRLOCK IS REQUIRED.

(E) FUNCTIONAL CRITICALITY EFFECTS!

MIF 1 - NiA

MULTI-MIR - A FAILURE TO UNLOGCK AND DPEN EXTERNAL AIRLOCK AFT HATCH,
FOLLOWING FAILURE TO UTILIZE EVA "C* HATCH, WOULD PRECLUDE EVA CAPABILITIES
WHEN OfBITER AND MIR ARE DOCKED. INABILITY TO FERFORM CONTINGENCY EVA TO
CORRECT A CRIT 1 CONDITION COULD RESULT IN LOSS OF CREW/VEHICLE. -
CRITICALITY 1RZ CONDITION.

PESIGN CRITICALITY (FRIOR TO DOWNGRADE, DESCRIBED M (F)): 2/2

(F) RATIONALE FOR CRITICALITY DOWNGRADE:
N/A (THERE ARE NO WORKARDUNDS TQ CIRCUMVENT THIS FAILURE),

- TRE FRAME -

TIME FROM FALVERE T5 CRTICAL EFFECT: MINUTES
TIME EROM FARLURE DCCURRENGE TGO DETECTION: SECONDS
TIME FROM DETECTION TO COMPLETED CORABCTIVE ACTION: WA

TIME REQUIRED TO MPLEMENT CORRECTIVE ACTION LESS THAN TIME TO EFFECT?
NO

AATIOMALE FOR TIME TO COARECTING ACTION VS TIME TO EEELT:
THERE I3 NDO COARSCTIVE ACTION TO UNLOCK A LOCKED AFT HATCH LATCH
ACTUATOR, :
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PAGE: 11 | PRINT DATE: 09/14/95
. | FAILLURE MODES EFFECTS ANALYSIS {PMEA) = CIL FAILURE MODE
HUMBER: We-1MA-LI004- 03

| HAZARDS REPORT NUMBER(S): NONE

HAZARD{S) DESCAIPTION:
MSA

-DISPOEITION RATIONALE.

A) DESIGN:

!n?us ACTUATOR HANDLE LOGK FROVIDES A POSITIVE MEANS TO LOCK OR UNLOCK THE
LATCH ACTUATOR 8Y RESTAAINING OR UNDERSTANDING THE HANDLE WITH A SHEAR-
PIN THAT 1& ASTIVATED PROVIEDS FLIP-OVER LOCKING-LEVER (LOGATED ON EACH
HANCLE ). THE LOCKING-LEVER ALSC PAOVIDES A VISUAL INOIGCATION OF THE LCCKED
AND UNLOCKED CONDITION OF THE ACTUATOR AND REQUIRES §-10 LB FORCE (TC
OFFOSE A SPRING-LOADED DETENT) TO BE M PLACE IN YHE UNLOCKED POSITICON.
VIBRATION, BUMPING, KICKING R OTHER UNINTENTIONAL MEANS SHALL NOT UNLOCK

THE ACTUATOR.

{5) TEST: .
QUALFICATION TESTS: ACTUATOR COMPONENT QUALIFIED BY SIMILARITY TO MC207-
0035-0004 AND 0005 (PER GR-287-0036-0006C) . QUALIFICATION TESTS (NCLUDE:
VIBRATION FOR 48 MINUTES IN EACH OF 3 ORTHDGONAL AXES, CABIN ATMOSPHERE -
{PEA MIL-STD-8108, INCLUDES: 1 HOUR SALT/FOG, THERMALHUMIDITY AT +50 DEG F
TO +120 DEG F AT B0% RELATIVE HUMICVTY FOR 120 HOURS), LWMIT LOAD 135018 AT
HANDLE 2,750,841 LB AT QUTPUT AAM, 10 CYCLES), THERMAL CYCLE TESTS
(INCLUDEE: THERMAL-VACULIM AT -G5 DEG F AND +275 DEG F FOR 5§ OPERATIONAL
CYCLES. AT EACH TEMPERATURE), PROOF PRESSURE/LEAK AT 16165 PSl,

. CRASHEHOCK AT +4- 20 G'S (FOR 11 MILL-SECONDS, PER MIL-STT-8108),
ACCELERATION (S 'S IN EACH OF 3 DRTHOGONAL AXES, § MINLITES EACH), BACKLASH
TESTS (MAXHAUM &/ 1 DEGREE WITH +/~ 10 LB ON OUTFUT ARM, AND OPERATING LIFE
(2.000 GYCLES) WITH 775 LS AT QUTPUT ARM. "NO-BACK® TEST (4.641 L3 AND NGO
GREATEH THAN 2 DEGREES DEFLECTION AT OUTPUT ARM), MECHAMCAL STOP TEST
ROTATE HANDLE TO EACH STOR AND APPLY 150 LB, 50 CYCLES WITH NO JAMMING),
LOCK CONTROL ANT: INDICATOR TEST (APPLY 150 LB TO LOCKED HANDLE, 10 TIWES,
"WITH LOGK OPERABLE FROM BOTH HANDLES; APPLY 810 -
LB TO LOGKING-LEVER TD UMLOCK 25 TIMES), MECHANICAL LOCK TEST (APPLY 223 LB
TO INPUT LOAD CABLE, WITH NON-REMOVASLE HANDLE FULL CLOCKWIEE AND
LOCKEDL : - :

ASCEPTANCE TEST: ACTUATOR ACCEPTANCE TEST INCLUDES MECHANICAL LOCK
TEST (NO ROTATION WITH 150 LE LIMIT LOAD AT HANDLE), NORMAL LOAD TESTS (10
CYCLES, WITH 20 LB HANDLE AND 775885 LB AT ARM], X-AAY 2 VIEWS, PER MU.STD-
457, FOR FOREIGN OAJCJCTS/MATERIALS, AND LEAKAGE TEST (MAXIMUM 0.00001 STD
CC/SECANGH OF SEAL WITH 16 PSID LIMIT).

OMRSD - TUHNARCUND CHEGKOUT TESTING (£ ACCOMPLISHED 1N ACCORDANCE WITH

(CYINSPECTION:

RECEIVING INSPECTION .
RAW MATERIAL VERIFIED VISUAL INSPECTIONADENTIFICATION PEAFORMED, PAATS

FROTECTION VERIFIED.
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{ FAILUARE MORES EFFECTS ANALYSIS {EMEA) = CIL FAILURE MCDE .
NUMBER: MB-1MRA-MDO3- D3

CONTAMINATION CONTROL
CONTAMINATION GONTROL PROCESSES AND CORROSION PROTECTION PROVISIONS

VERIFIED. ALL PARTS ARE CLEANED TO 300 LEVEL PRIOR TQ ASSEMBLT AND VERIFIED
BY INSPECTION.

ASSEMBLYINSTALLATION
MANUFACTURING, INSTALLATION AND ASSEMBLY OFERATIONS VERIFIZED 8Y SHOP

TRAVELERS. MANDATORY INSPECTION POINTS (MIPS), LATCH AND BANDLE FORCES,
GEARDOX ASSEMBLY, AND BEARING INSTALLATION ARE VERIFIED BY RVSPECTION, ALL
PLURCHASED PART DATA PACKS AN SPRING DIAMETERS AND FORGES ARE VERIFIED

BY INSPECTION.

NONDESTRUCTIVE EVALUATION
STRUCTUHAL INTEGRITY VERIFIED BY NONDESTRLIGTIVE EVALUATION (NDE)

TECHNIQUES (X-RAY) AND YECHNIGIANS CERTIFIED AND YERIFIED E_l"f INSPRCTION,

| TESTING
GEAR HARONESS TEST, ACROSS PIN MEASUAEMENT {TO FIND MAXIMUM AC-TUAL
SEAGE WIDTH AND MINIMUM ACTUAL TOOTH THICKNESS OF SPLINES), AND REDLINE
TEST FOR COMPOSITE ERROA ARE VERIFIED BY INSPECTION.

HANDLINGPACKAGING PROFPERALY
MONITORED HANDLING AND BTORASE ENVIRONMENT VERIFIED. ' B

(ﬁ} FAILURE HISTORY: '
CURRENT DATA ON TEST FAILURES, FLIGHT FAILURES, UNEXPLAINED ANOMALIES, AND

OTHER FAILUAES EXPERKENCED DURING GROUND PROCESSING ACTIVITY CAN BE .
EOUND IN PRAGA DATA BASE. .

(E} OPERATIONAL URE: -

[ MR 1- ND WORKARDUND IS POSSIELE 17 EXTEMNAL AIRLOCK AFT HATCH ACTUATOR
FAILS TO UNLOCK FRIOR TO ENTRY TO SPAGELAB. EXTERNAL AIRLOCK AFT HATCH
AEMAINS OPEN DURING SFACELAB OPERATIONS.

_MULTHMIR- NO OPERATIONAL WORKARQUND 13 FLESIBLE IF THE EXTERNAL ARLOCK
AFT HATCH ACTUATOR FAILS TO UNLOGK WHILE ORBITER AND MIR ARE DOCKED.
CAEW COULD UTLIZE EXTEANAL AIRLOCK UFPER MATCH FOR EVA PURPOSES iF
EXTERNAL AIALOCK AFT HATCH ACTUATOR FAILE TO UNLOGK PRIDATO QR .
FOLLOAVING MIR DOCKING, FAILURE MODE CANNDT OCCUR ON EXTERNAL AIRLOCK
AFT HATCH AFTER OPENING BECAUSE HATCH REMAINS OFEN DUFING EVA.

- APPHOVALS -
PRODUCT ASSURANCE ENGR : M. W. GUENTHER %
PAE MANMIER W, A, MARLOWE :
| DESIGN ENGINEER ; T. 8. COOK -7 _
CHIEF ENGIMEER =8, J. BRANDT : v ! i
NASA SSMA . By 5
NASA SUBSYSTEM MANAGER :
JSC MO0 :
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