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PART NAME PART NUMBER
VENDOR NAME VENDOR NMBER
L ACTUATOR, LATCH OR, I/E HATCH  MC287-0036-0007
ELLANEF A1039A10-7
ST PART DATA
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® EXTENDED DESCRIPTION OF PART UMGER AMALYSIS:
- ACTUATOR, {ATCH DRIVE, INGRESS/EGRESS NATCH

@ QUANTITY OF LIKE JTEMS: 1
aNE

m FUNCTIGH: .
THIS COMPONENT IS A SEALED AND MANUALLY OPERATED REDUCTION GEARBOX THAT
PROVIDES A MEANS FOR DRIVING THE HATCH LATCHMES 'TD EITHER THE OFEN OR THE
CLOSED POSITION. THE ACTUATOR CAN BE CPERATED FROM EITHER SIDE OF THE
HATCH BY THE FLIGHT CREW OR GROUND PERSONNEL. A MECHANICAL LOCK AND A
“NO-BACK® IS PROVIDED FGR RESTRAINT BETWEEN USES. THE DESIGN UTILIZES
JuAL {REDUHEAHT] 0-RING SEALS TO PREVENT LEAKAGE OF CABIN ATMOSPHERE
THROUGH QR PAST THE ALTUATCR,

T
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ASSEMELY :EATCH, INGRESS/EGRESS. ' CRIT, FUNG: 2R
P/N RI 1MC287-0035-0007 CRIT. HDW: -3
P/N VENDOR:ALO39Al0=7 ELLANEF VEHTCLE 192 103 104
QUANTITY ;1 EFFECTIVITY: X X X

PHASE(S) ! PL IO X oo XDOXLs

REDUNDANCY SCREEN: A-FAIL B=FATL C-DPASS
PREFARED BY: AFPROVED BY: AFPFROVEL BY (NASA):
DES R. E. YEE DEScE N . D ed -

RET. H. B. MUSEOWITZ RF1,
QE J. BARFER L
ITEM: )
ACTUATOR, LATCH DRIVE, SEALS, INGRESS/EGRESS HATCH
FUNCTION;

THIS COMPOMENT IS A SEALED AND MANUALLY GPERATED REDUCTION GEARBOX THAT

PROVIDES A CONTROLLED OUTPOT FGR DRIVING THE EATOH LATCHDS T EITHER THE

OFEN COR CLOSED POSITION. TEE ACTUATOR CAN HBE QPERATED FROM EITHER SIDE oF

THE EATCH BY THE CREW OR GROUND PERSONNEL. THE DESIGN UTILIZIES LUAL

:&lﬁﬂg SEALS TO FREVENT LERKAGE OF CABTN ATMOSPHERE THROUGH OR PAST THE
ATOR. .

FATLURE MODE:

8
USE{S):

AGING/OUXIDATIONS SUBLIMATION, CONTAMTHATION/FORETIGN OBJECT/DEMRIS,
DEFECTIVE PART MATERIAL OR MANUFACTURING DEFECT

EFFECTS ON:
(A)SUBSYSTEM (B)INTERFACES {CNISSION (D)CRE/VEHICLE

(A,8,C.0) NO EFFECT IF SINGLE SEAL FAILS. TWG SUCCESSIVE SEAL FAILURES
- ARE NECESSARY BEFORE LOSS OF CARTN ATMOSPHENE TO THE OUTSIDE eAN RESULT.
FARLY MISSICN TERMINATION WOULD RESULT ONLY IF LEARAGE WAS EYGESSIVE .

FAILS REDUNDANCY SCREENE "A™ AND "RY BEAADSE SEALS CANNOT BE VERIFIED
INDIVIDURLLY.

DISPOSITION & RATIONALE:
{AJDESIGN (B)TEST (C)INSPECTION (D)FAILURE HISTORY {EYOPERATIONAL USE

(&) DESIGN :
SEALS ARE STANDARD TYPE DUAL O-RING SEALS EELD IN SEPARATE GROOVES AGAINST
& RUTATING INFUT SHAPT (LIMITED TO 450 CEG] OR AGAINST A SLIDING LOCHTNG
STEM {LIMITED TO LESS THAN 3/8 INCH STROKE}. DESICNED FOR REPEATED USE -
4,000 OYCLES; EACH ROTATIONAL CYCLE OF THE INPUT SEAFT INCLIMES ONE FULL

AT THE HANDLE (EQUIVALENT TO 10 YEAR, 100 MISSION LIFE) - WITHOUT
SCHEDULED SERVICING OR MAINTENANCE. FACH SLIDING CYCLE OF THE LOCEING
STEM INGLUDES ONE FULL UN-LOCKING AND ONE FULL LOCKING ACTION OF THE FLIP-
OVER LOCKING LEVER.

- 02-4a - 39



SEUTTLE CEITICAL ITEMS LIST =« ORBITER

SUBSYSTEM :ACTUATION MECH=HATCHES FMEA NO 0Z-4A =-3%3202 -3 REVILO/27 /87

{B) TEST . _
QUALIFICATION TESTS: SEALS QUALIFIED AS PART OF COMPONENT QUALIFICATION
AESTING OF LATCH ACTUATOR MC287-0036-0004 AND -000€ (PER CR-287-0038-
0006C) . QUALIFICATION TESTS INCLUDE: LIMIT LOAD TEST (10 CYCLES; WITH
3,750=4,541 LB AT OUTPUT ARM AND 150 LB AT HANDLE), CABIN ATMOSPHERE TEST
(INCLUDES SALT Foc FOR 1 HOUR, 60 DBG P AND 120 DEG F AT B80% RELATIVE
HUMIBITY FOR 120 HOURS), RANDOM VIERATION TESTING 48 MINUIES IN EACH OF
THREEF ORTHOGONAL AXES, SHOCK TEST (+/- 20 'S, 11 MILLISECONRE EACH SHOCK,
110 TOTAL: FER MIL-STD-810), NORMAL OUTPUT TEST (2,000 CYCLES AT 30 L8
LOAD AT HANDLE; NOMINAL 8 CYCLES PER MISSION AND GROUND TURNAROUND: 800
CYCLES PER 100-MISSION LIFE), THERMAL CYCLE TEST BETWEEN -65 DEG F AND
+275 DEC ¥ (5 COMPLETE CYCLES AT EACH EXTREME TEMPERATURE - WITH A MININMUN
TEMPERATURE SOAK OF 60 MIN) AND ACCELERATION TEST (+/- § G'S IN EACH OF

- YHRET ORTHOGORAL AXES, S MINUTES IN EACH AXIS).

ACCEDTANCE TESTING INCLUDES: 1003 EXAMINATION, 100% X-RAY, 100% LEAFACE
TESTING (NOT TO EXCZED 0.00001 STD C0/SEC/INCH OF SEAL AT 16 PST LIMIT
DELTA P} AND 100% HORMAL LOAD TEST (1& CYCLES, WITH 30 LB AT HANDLE AND
775-388 LB CF CUTPUT ARM). -

COMRSD: VISUALLY AND FUNCTIONALLY INSPECT POUR EVIDENCE OF DAMAGE PER CREW
HATCH DETAIL INSPFECTION FOR EACH PLIGHT. NO OMRSD TEST CAFABLE OF
DETECTING FIRST FATILURE QF SEAL. MATNTENANCE SAMFLING ON ACTUATOR AND
SEATS AFTER FIRST 236 FLIGHTS/S8 YEARS AND THEN AFTER NEXT 12 FLIGHTS /2
TEARS .

" {C) INSPECTION
RECEIVING INSPECTION

RAW MATERIAL VERIFIED, VISUAL INSTECTION/IDENTIFICATION PERFORMED, PARTS
PROTECTION VERIFIED. O=RINGE ARE MAGNIFICATION INSFECTED FOR DAMAGE.

CONTAMINATION CONTROL -
CONTAMINATION CONTROL PROCESSES AND CORROSION FROUTECTION PROVISIDNS
VERIFIED. ALL PARTS ARE CLEANED TO LEVEL 100 PRIOR TO ASSEMBLY ARD
YERIFIED BY INSFECTION.

ASSEMBLY /INSTALLATION

MANUFACTURING, INSTALIATION AND ASSEMBLY CPERATTONS ARX VERIFIED BY SHOF
TRAVELER MANDATORY INSPECTION POINTS (MIPS). DETAIL PARTS CONFIGURATICHE
ARE VERIFIED BY INSPECTIDN. O-RINGS ARE MAGHIFICATION INSPECTED PRICR TO
INSTALLATION,

NONDESTRUCTIVE EVALUATION
STRUCTURAL INTEGRITY VERIFIZD BY NONDESTRUCTIVE EVALUATION (NDE} {X=RRY])
AND TECHNICIANS CERTIFICATIONS ARE VERIFIED BY INSFECTION.

HANDL ING /PACKAGING
MANDLING AND STORAGE REQUIREMENTS ARE VERIFIED BY INSPECTICN.
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" SHUTTLE CRITICAL ITEMS LIST = GREBITER

SUBSYSTEM :ACTUATICH HECH=HATCHES FMEA ND 0Z=4A

{0} FAILURE HISTORY
THEIRE HAVE BEEN NO ACCEPTANCE

-3B3202 -3 REV:10/27.787

TEST, QUALIFIOATION TZET, FIELD OR FLIGHT
PAILLURES ASEOCIATED WITH THIZ FAILLERE MQDE.
(E) OPERATIONAL USE
THE RATE OF

LEAFAGE AND FEASIBILITY OF COMPLETING THE MISSICN CAN 3E
DETERMIEED.
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