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Il' SUBEYETEM HAME: PERSONNEL HATCHES
REVIBION : 0 12/13/E3 W
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FART Moe FART KUMBER
VENDOR MAME VYENDOR NUMRER
1RO : ACTUATOR, ATRIOCK HATCE LATCH MC2B7-0026=-0008

ELLANEF ALQ39A10-5,2

LRU ; ACTTUATOR, AIRTCCE EATCH LATCH MC237-0036-0300
ELIANEF A1039A10-3,%

T - S vkl W b ———— L A ———— ——

. WWANTITY OF LIFRE ITEMS: 2

S CRIFTION/TUNSTION: :
THIS DEVICE IS MCUNTED ON BOTH AIRLOCK EATCHES "A"™ AND ME® AND IS A
SEALED AND MANUALLY DRIVEN HEDUCTION GEARBCOX THAT PROVIDES A CONTRCOLLED
QUTPUT FOR DRIVING THE LATCH MECHANTSM OPEN CR CLOSED. TN 50 DOINMG, IT
FROVIDES THE FORCE FOR HATCH SEAL COMPRESSION AS IT PULLS THE STALIMNG
SURFACES TOGETHER. TWQ HANDLES FOR OFERATION ARS BROVIDED: aNT s oN
FACH SIDE OF EACH HATCH. A MECHANICAL IOCK AND A "NO-BACK™ IS PROV--S=-
FOR RESTRAINT HETWEEN USES. TEE ENCB oN THE EANDLE ON THE 2AYICAD =AY
. SIDE OF HATCH "B" IS REMOVAELF. THT DESIGN UTILIZES DUAL G~2=NG 5TaAl3
IO PREVENT LEAKAGE OF CABIN/ATR LOCE ATMOSPEFRE THROUGH AR PAST T==
ACTUATARS.,
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2 PRINT DATE: 12,/°3/

#HUTTLE CRITICAL ITEMS LIST - COREITER HUMRBER: Q2Z~4A=-59330%=X

SETMMARY

BURSYSTEM MaME: PERSONNEL HATCHES

LRU ACTUATOR, AIRLOCK MATCH LaTod

LRU FART #: MC287=0036=-0009

ITEM MAME: ACTUATOR, ATRLOCK HATOW IATCH
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rm ¥TMBER ABBREVIATED FAILDRE @ILICRZT 'HID!
MODE DEECRIFTION FLG| lzza,
02-4A-5532Q2-01 Pﬂ'rs:cu. BINDING,/JAMMING # I X[z
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3 _ ERINT DATEZ: 13,/.3/4%

BEDTTLEZ CRITISMAL ITEMS LIBT ~ ORBITER NUMEER: 02=4A-5233¢Z-031

) REVIAION: © 12/131/88 W
EURSYSTEM: FPERSSGNWEL HATCEEZS
LT ASTUATCR, AIRLOCK MATCH LATCH CRITICALITY OF THIS
Tepy NAMT: ACTUATOR, AILRIOCK HATCH LATCH FAILURE MODE:1 1

ks A S — -y - A e e e e e il

FAILURE MODE: "
PHYSICAL BINDING/JAMMING

HISZICH PHAEE:

inla) OH=-2RBIT

YEIISLE/FAYLOAD/EIT EFTECTIVITE! lg2 CCLIMBIA
H 133 LDISCCVIRY
H 194 TLANTIS

CATEE!:

ADVERSE TOLERANCES/WEAR, CONTAMINATION/TOREIGH OEJ"CTKDLERIS, FAZILURAZY
DEFLECTION OF INTERNAL PART

CRITICALITY 1/1 DORING ABORT? I
el

o - il - - il -y vl o - G N S ——

R.DUHﬁiHEY BCREEN A) FASS

E] PASS
C}.. PASS

PASS/FAIL RATIONALE:

A

B)

o)

- - R, - — — T —— — —

= FALLURE ETFECTES - -

{A) BUBSYETIEM:
LosSS OF ABILITY TO OFERATY HATCE LATCH MECHANISHM.

(B} INTERFTALING EUHESYETEM(H) !
Ldss OF ABILITY TOD SUFFORT EE“EL?EHICUL&R ACTIVITY (EVA) OF PRE-IZVA
TEANSTERS.

(C} MISEION:
SAME A5 ()

(D) CGREW, VERIGLE, AND ELEMENT(A):
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FOSSIBLE LOES OF CREW/VEHICLE IF EMERGINCY EVA PFROCEDURES ART RECUIRIT
AND HATCH "A™ OR "B" CANNOT BE OFENED, PRE-EVA. POSSIBLZ 1Q55 QF =ZVa
CREWHMEMEER IF FAILURE OGCCURS ON HATCE "B™ (PUST-EIVA) AND PREVENTS THZ
LATCHING AND/QR SEALING QOF THZ HATSH ANU THUS PREVZINTS THz
REFREESURIZATION OF AIRLOCK,

(E)] FUNCTIONAL CRITICALITY EFFECTE

= DIEPOSITION RATIOMALE =

A AP S v A - - L gy gy g i e i

TA) DESIGH:
THE IATCH DRIVE ACTDATOR HAS DUAL ROTATING SURFASES. THE ACTUATCR =
DESIGHNED FOR A 150 LB TFORSE LIMIT LOAD AT THE HANDLE {(AND & 1.4 TACTIR
- OF SAF=TY). THE MAXIMUM HANDLE LOAD FOR UNLATCHING IS 20 I8 FORCZ. TE=
MANIMUM HANDLE LOAD FOR LATCHTNG IS 20 LB FORCE. THE ACTUATOR GIARBCY
15 DUAL O=-RING SEALFD TO PREVENT INTERMAL CONTAMINATION, THE IFFICTS CT
MARD VACUUM EXFOSURE (TO TEE PLANZTARY GEARS, BALL BEARINGS, SHAFTS AMC
THE "NO=BACK") OR LEARASE QF CABIN ATMOSFHERE THROUGH OR EAST T==S
ACTUATOR. DRY FilM LUBE ON BEARING SURFACES. PQSITIVE MARGINS OGN ALL
COMPONENTS . _
{B) TEST:
QUALYFICATION TESTE: ACTUATCR COMPONENT QUALIFIED BY SIMITARTTY TO
MC287-0026-0004 AND =000& (PER SR=-287=-0036-0006C). QUALIFICATIZNM
TESTS INCLUDE: TVIERATION FOR 48 MINUTES IN EACH OF 3 ORTHOGONAL AXES,
CABIN ATMOSPHERE (FER MIL=-STD-Bl0E, INCLUDES! 1 HOUR SALT/TFOG,
THERMAL/BUMIDITY AT +60 DEG F TO +120 DEG F AT 80% RELATIVE EUMIDCTY
FOR 120 HOURS), LIMIT LOAD (150 L% AT HANDLE 3,750=¢,541 LB AT cc:?a,
ARM, 10 CYCLES), THERMAL CYCLE TESTS (:Hc:unzs. ”HZHHA“ VACSHUUM A -£3
DEZ F AND +275 LEG F FOR 5 OFERATIONAL CYCLIDS, AT EACH TEHPERATUH;!,
FROOF PFRESSTRE/LEAR AT 15/16.5% PSI, CRASH/SHOCE AT +/- 20 G'S (TGR 1:
MILLY-SECONDS, PER MIL-STO-810E), ACCEISRATION (% 'S IN EACE OF 3
QRTROGCLUNAL AMEE, 5 -MINUTEE EAGH), BASKLASH TESTS [MANIMUM +/=- 1 DEGRIZ
WITE +/- 10 LE ON OUTPUT ARM, AND OPERATING LIFE (2,000 CYCLIS) WiTH
775 LB AT OUTIUT ARM. "NCO=BACEK" TEST (4,941 LB AND NO GREATER THAN 2
DEGREES DEFLECTION AT OOTPUT ARM), MECHANICAL STOF TEST (ROTATE EANDLIT
TO EACH STOP AND APPLY 150 LR, 59 CYCLES WITH NO JAMMING), LOCE CONTRCL
AND INDICATIOR TEST (APPLY 150 LB TO LOCEED HANDLE, 10 TIMES, WITYE LCCX
CPERABLE FROM BOTH RANDLES: APFLY 8=10 LB TO LOCEING=LEVER TGO -TUNLOCX
25 TIMES), MECHANICAL LoCH TEST (APPLY 223 LB TO INPUT LOAD CABLE, WITE
HON-FPEMOVARLE HENDLE FULL CLOSEWISE AND LOCHEED) .

ACSEPTANCE TEET: ACTUATOR ACCEPTANCE TESTE INCLUDE MECHANICAL LOCK
TEST NGO ROTATICN WITH 15¢ LB LIMIT LQAD AT HANDIE), NORMAL LoOAD TESTS
{10 CYCLES, WITH 30 LB AT HANDLE AND 775-98B8 LB AT OQUTFUT ARM)}, X=RAY
{2 VIEWS, PER MIL-5TD=453, FOR FOREIGN OBJECTS/MATERIALS, AND LIAKASE
TEST (MAXTMUM 0.00001 STD CC/SEC/INCH OF SEAL WITH 16 FSID LIMIT}.

| OMRESD: HAYCH LATCH ACTUATOR IS FUNCTIONALLY OQPERATED FOR EVIZENCEI COF
EINDING, SURFACE CONTAMINATION AND POSSIBLE DAMAGE. VISUALLY INSPECT
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ATRLOCK HATCH "A" CEERATICNS CAEIN/AIRLOCK SIDE AMD AIRLOCK HATCH “B"
GPERATIONS AIRLOCK SIDE EVERY FLIGHT. HATCH "B" FUNCTIONALSE FROM TIHZ
BAYIAATY EAY SIDE ARE PERFORMED FIRST FLIGHT AND LRU RETEST. ALL
ACTUATOR COMPONENTS AND LATGCH MECHANISH COMPONENTS ARE TESTZL 2%
PERFORMING FUNCTIONALS FROUM EITHER SIDE OF HEATCHES.

{C) INBPECTION:

RECETVING INSPECTICN

®aW MATERIAL VERIFIED VISUAL INSPECTION/IDENTIFICATION PIRICORMID, FARTS
DROTECTION VERIFIED. O=RINGS ARE MAGNIFICATION INSFECIED FOR DAMAGE-

CONTAMINATION CONTROL

CONTAMINATION CONTROL FROCESSES AND CORRCSION PROTESTION PROVISIONS
VERIFIED. ALL BRATS ARE CLIANED Tw 20¢ LEVEL PRIOR TD ASSEMELY AND
WVERIFIZD BY INSPECTICH.

ASSEMBRLY/INSTALLATION .

MANTFACTURING, IMSTALIATION AND ASSEMESLY QPERATIONS VIRITILID 3Y SEQT
TRAVELERS. MANDATORY INSPECTION POINTS (MIPS), LATCH AND HANCLE
FORCES, GEATSOX ASSEMELY, AND BEARING INSTALIATION ARE VERIFIED BY
INSPECTION. ALL FURCHASED PRRT DATA PACKS AND SPRING DIAMETERS AND
FORCES ARE VERIFIED BY INSPECTICN. O-RINGS ARE MAGNIFIGATION INSPECTEZ
FRIOR TC INSTALLATION.

NONDESTRUCTIVE EVALOATION
STROCTURAL INTESRITY VERIFIED BY NONDESTRUCTIVE EVALUATION (NDE)

TECHNIQUES (¥-RAY] AND TECHMNICIANS CERTIFIED AND VERIFIED BY
INSPECTICH. :

TESTINGS

SEAR HARDNESS TEST, ACROSS PIN MEASUREMENT (TQ FIND MAXIMUM ACTUAL
SPACE WIDTH AND MINIMUM ACTUAL TOOTE THICENESS OF SPLINES)., AND REDLINT
TEST FOR CoMPOSITET EREGR ARE VERITIED BY INSFECTION.

HANDLING/PACKAGING .
PROPERLY MONITAORED HANDLING AND STQRAGE ENVIRONMENT VERIFIED.

{D) FARILURE HIBTORY: B

THERE EAVE BEEN NO ACCEPTANCE TEST, QUALIFICATION TEST, FIELD OR FLIGET
FAILURES ASSOCIATED WITH THIS FAILURE HODE.

{E} OFERATIONAL USE: .
LATCH MECHANISHMS (ON A LATCHED HATCH "A") CAN BE DISCONWZICTED FROM TEZ
ACTUATOR AMD EACH LATSCH RELEASED INQIVIDUALLY, USING AVAILABRLE TOCLS BY
AN EVA CREWMEMEER IN THE ATRLOCK, TO REGAIN ALCESS TO THE CREW CAEIN:
POST=EVA, HATCH "EY REMAINS OPEN AND UNLATCHED WHILE CREWMEMEERS ARE
QUTSIDE THE ATRLOCEK DOORING EVA. EVA CREWMEMBER CAN MANUALLY HOLD
AIRLOCK HATCH "R" IN THE CLOSED POSITION DURING REPRESSURIZATION OF THZ
ATIRIOCK, UNTIL THE PRESSURE DIFFERENTIAL (OF 3.2 PsI MINIMUM) I3
SUFFICIENT TO HOLD AND SEAL HATCH IN POSITION AN THEN ALLOW R=-ENTRY
INTD THE CAEIN THROUGHE AIRLOCH HATCH "A". '
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FRINT DATE: 1i/131/G3

NUMBER: d5-4A-593342-021

- ADFROVALS -~
RETLIASILITY ENGINEERING: M. B. MOSROWITZ 3  Cedarn, i Bl t il
DESIGN ENGINZERING R. H. ¥EE : i i afix/ak
QUALITY ENGINEERING W. J. SMITH gl e e
HASA RELIABILITY H Ij ™ Amecdial

NASA SUBSYSTEM MANAGIR
HASA QUALITY ASSURANCE

af By #E =k M
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