1 PRINT DATE: l2/.5/as
ERUTTLE CRITICAL ITEMZ LTAT = ORBITER HUMBER: D2=-4{B=00&~I

SUBSYSTEM NAME: PAYLOAD EAY DCOOR MECHANISHMS )
i REVISION : & 12/1%/84 W

FART NAMT FPART NUMBER
VENDOQR NAME VENDOR NUMEER
LRD P PAYLOAD BAY DOOR /L ACTUATCOR MO2aT7T-0040
HOQVER ELFCTRIS 13810
SRU H GEAREQX POO 414553
HOOVER ELECTAIC 15810

QUANTITY OF LIX® ITEMS: 4 _
4 CENTERLINE LATCH (r . =L
ACTUATORS

PESCRIPTION/FUNCTION: '

4-GANGED LATCH SYSTEM CONTAINS A GZARSOX POWER DRIVE UNIT (PCU) MC237-
0040 (RET. FMEA/CIL NO. 02=42-005-1} PROVIDING THE ROTARY MOTTAN AT
DRIVES THE PUSHRODS.
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BHUTTLE CRITICAL ITEM3 LIST - ORBITER

2z

NUMEER:
SUMMARY

SUBSYSTEN NAME: DAYLOAD BAY DOOR MECHANISMS

LRU PAYLOAD BAY DOOR C/L ACTUATCR, 2. ¢+ - . ~

LRD PART #: MC2B7-0040 m 1. & % =
ITEM NAME: GEAR3OX PCU

2 A

FMEA NUMEER ABEREVIATED FAILURE

MODE DESCRIPTION

Qeé~4B-005~-QL | PHYSICAL BINCING/JAMMING+*
N2~4B-006~032 FAILS FREE~*

U2=4B-0056-04 PHYSTCAL BINDING/JTAMMING=*
02=4B-CQ6-08 FALILS FREE+*
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3 ' FPRINT DATE: 12715733

IHUTTLE CRITICAL ITEME LIST - ORIITER HUMEER: 02-4B-04Q4&=-01

REVISION: 0O 12/15/38 W .
BUUBBEYSTEM: PAYILODAD BAY DCOR MECHANISMS
LRU FAYLOAD BAY DOOR C/L ACTUATCR CRITICALITY OF THIS
ITEM NAME: GEARTOX PDU FAILTRE MODE:1R2
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FALILURE MODE:
FHYSTICAL BINDING/JAMMING {CEHTERLINE LATCHES).

MISSION FHASE:

oo GN=0RBIT
YEEICLE/FAYLOAD/¥IT EFFECTIVITY: 102 COLTMETA
: 103 DISCOVERY
: 104 ATLANTIS
CAUSE: i .
ADVERSE TOLERANCES/WEAR, CONTAMINATION/FOREIGN OBJECT/DERRIS, Loss oF

LUBRICANT, FAILURZ/DETLECTION ¢F INTERNAL PART, TEMPFERATURE

CRITICALITY 1/1 DURING INTACT ARORT ONLY? Y
a]d/

HREDUNDANCY SCREEN A] PASS

Bl PAES
T} BASS
PASS/FAIL RATIONALE:
A}
B}
)

B e e e e e e e il e i e b L T T T T S —————

{A) SUHSYSTEM:
LSS OF CAFASILITY TO OPEM OR CLOSE A GANG OF FOUR LATCHES.

(B} INTERFACING BUBSYBTEM(E):
LOSE OF MISSION IF PAYLOAD BAY DOORS CANNGT BE OBENZED. SAFT ENTRY MAY
PROCEED WITH ANY GANG COF CENTERLINE LATCHES DISINGAGED, REF J5CC3324.

(C) MISEBION:
SAME A5 (3]}

(D) ¢REW, VEEICLE, ANT BLEIMENT(S) !
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PUSSIBLE 1OSS OF CPREW/VEHICLE TF MORE THAN QOME GANG OF CENTERLINE

, LATCHES FAIL TC LATCH.

(E) PTWNCTIONAL CRITICALITY XFFECTS
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(A} DESIGN: '

GEIARS ARE DESIGNED WITH HIGH MARGING, MAXTMUM CALCULZATED TAOTH BENDING
STRESS APPRONTIMATELY 80,000 PSI, ULTIMATE ALTOWABLE 180,000 psST.
RECYCLE CAPADBILITY TO CLEAR JAM.  ALICWABLIE LIFE oF BALL BZARINZS
EXCEZDS REQUIRED LIFT BY FACTOR OF 17, GZARBOYX IS LESIGHNED TO FRECLUZT
ENTRY QF FOREIGN MATERIALS THAT CAN JAM TIE GEZARS. DESIGN QF T=z
ACTUATZION SYSTEM PERMITS PARTIAL WORKAROUND OF THIS FAZLURE MQD= py
EXTRAVEHICU AR ACTIVITY (EVA) CREW ITF PAYLOAD DUES NOT LIMTT ACCESS3,

(B} TEsT:
QUALTFICATION TESTS: THE QUALIFICATION ACTUATOR I= CERTIFIEZ PER CRa-
e3-287=-0040=0001H. QUALIFICATION TEST INCLUDES: HUMIDITY TESTS - FLE
HIL*STD—BIGE, METHCOD 507, FROCZDURE IV, g¥eLre ACTUATOR DURIMNG SZCCHD
AND FoUsTH HUMIDITY CYCLE. QUALIFICATION ACCEPTANCE VIBRATICN TE:ST
(QAVT) = 20 TO 2,000 HZ RANGE WITH MAXIMI™M QF 0.0#&7 gi/HZ FoR 2 1/2
MINS/AXIS. ELECTRICAT RIRCUITS MONITCEED FOR CONTINUITY DURTN-
VIZSRATION AND ACTUATOR CYSLED BEFORE AND AFTER YIBRATION T=sT. PLIZ=T
VIERATION TESTS -~ 20 T2 2,000 HZ BANGE WETYH MAXTIMUM oF g.75 q2/HE Fom
531 MINS/ARXTS FoR LZVEL "A" aND U.2 g2/HZ FOR 27 MINS/AXIS FCR LEV z
La-1U TEERMAL VACIITM TZ3TS - THEEMATLLY CYCLED 5 TIMES BETWEEN -157 ~zna
F AND +250 DEG F AT A TACUUM oF 1 X 19 -5 ToRR. ACTUATOR CYCLED AT
EACH =100 DECZ F TO +259 DEZ F, THERMAL CYCLINS T2ST - C¥co—Ep 5 TIMCS
BETWEEN -147 DEZ F AND +330 DEG F WITH ACTUATOR CYICLED AT FTacy =100 DhEg
F MINTMIIM HEAT DISSTDATTING MODE AND +3258 DEG P AT MAXIMITM KTAT
DISSIPATING MODE WITH AT LEAST &0 MINUTES DWELL AT CACH TEMEERATIRE
EXTREME,

QUAL TESTS ALSO INCLUDE: SHocK TEST = BASIC DESIGHN SHOCK FPER MIZ-5Th-
B10B, METHOD S16.1, PROCEDRURE 1. OFERATION LIFZ TEST -~ ACTUATOR CY¥ZLED
1500 TIMES aT RQOM TEMPERATURT, INCLUDES MOTCOR NQ, 1 AND NOQ. 2 cyeoLzn
250 TIMES EACH INDIVIDUALLY WITHIN 40 SECONDS/STROKE AND 1,000 TIME:S
WITH BOTH MOTORS ORIVING TOGETHER WITHIN 20 SECONDE/STROKE. MECHANTICAL
STOP TEST = 100 TIMES WITH BOTH MCTOES INTO HARD STOF IN =ZACH DIRECZTICN
AT NO LCAD, POWER CONSUMBSTION TEST = SEE ACCERPTANCE TESTs.
IRREVERSTIILITY TEST - SEE ACCEPTANCE TESTS. FREEPLAY TEET =~ s5=%F
ACCEPTANCE TESTS. CERTIFICATICN BY ANALYSIS/STMILARTTY - INCLUDED:
FUHGUS{ QICHE, ACCELERATIDH, IEANSPORLATTION PACVAZING, SAND/DUST, SALT
SPRAY, LANDING SHOCK AND EXPLOSIVE ATMOSPHERE. THE ACTUATORS WImE
SUBTECTED To s57SY CUALTIFICATION TESTS FoOR CENTERLINE LATCH MECHANIZM
INSTALLATION ¥YO70~534360 {RET. CR-29—594365—0G1E}.

ACCEPTANCE TESTS: LAAMINATION oOF FRODUCTS WEIGHT, WORMMAENSHTFE,
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DIMENSICOHS, CONSTRUCTION, CLEANLINESS, FINISH, ICDENTIFICATICN MARKING,
TRACEABILITY AND USZ OF MATERIALS AND PROCESSES. ACCEPTANCE VIBRATICN
TEST (AVT) - 20 TO 2,000 HZI RANGE WITH MAXIMUM CF 0.04 gZ/HZ FOR 20
SECONDS/AXIS. ELFOTRICAL CIRCUITS MONITQRED FCR CONTINUITY DURING
VIBRATION TESTS AND ACQTUATOR CYCLED DETORE AND AFTEZR VIBRATION TESTS.
ACCEPTANCE THERMAL TEST (ATT) - THERMALLY CYCLED FROM +70 DEG F To +310
DEG F TQ +250 DEG F TO -147 DEG F TO -100 DG F TQ +318 DES F TO =259
DEG F TO +70 DEG F WITH CONTINUITY MONITORED THRCUGHOUT. THZ ACSTUATER
WAS CYCLED AT EZACH +25Q0 DEG F AND -100 DES F.

ACCEPTANCE TESTS ALSS INCLURBE: POWER CONSUMPTION TEST - ZINGLT MOTZRE
STRO¥YE WITHIN 50 SECONDS, DUAL MOTORS STRONE WITHIN 20 SDCCMNOS.
INSTLATION RESTSTAMCE TIST PER MEFOO04-002. DIEXECSTRIC STRENGTH TEZT -
FER MFOOO04~-0002. CYCLE TEST - SINGLE MOTOR 20 QYCLES EBACH AT 20
SEC/STROKE, DUAL MOTOR 20 CYCLES AT 30 SECCHMDS/STRCKE. FREEPLAY TEET -
MAXIMUM OF C.1 DECREE WITH 10 INCH-LB (REVERING TORQUE IN EACH
DIRECTION. STALL/MAMTMUM TORQUE TEESET = MANIMUM QUTPUT NOT 70 EXZEEID
&,500 INCH-L3 OR BE LESS THAN 4,000 INCH=-LB, IRREVERSIBILITY TEST -
ACTUATOR IS IRREVERSIZSLE TO A LOAD OF 4,000 INCH-LB MINIMUM UNIER
STATIC CONDITIONS. TRAVEL LIMIT TESTS ~ ACTUATOR STOPPED 3¢ LIMIT
SWITCHES AND BEY HARD STOP: WITH SWITCHES AMD DY HARD STCPS WITH
SWITCHES DEEMERGIZEND. -

AMESD: GEROUND TURNAROUND INCLULDES MONITCORING FUNCTICHMAL TEZIST CF DR
JPZRATIONS AND VERIFYING PROPER FUNCTION OF TRANSMISEION. FRCPER pron
FUNCTION QF THE COMPONENTE IS VERIFIED PERICDICAZLY AS FART OF TEHE .
MAINTENANCE SAMPLING PRCGRAM.

fC} INBFECTION!

RECEIVING INSPECTION

CERTIFICATION OF CCOMPLIANCE, TEST COUPCMS, PHYSICAL ANWD CHEMICAL
RECCRDS ART MAINTAINED IN THE MASTER FILE. RECEIVING INSZECTION
PERFORMS VISUAL AND COIMENSIONAL EXAMINATION OF ALL INCOMING PARTE.
QUALITY CONTROL MATINTAINS SURVEILLANCE OF RAW MATERIAL, LIMITED LIFE
MATERIALS, CHEMTICATL AND METALLURGICAL TESTS AND REPCRTS. GEZARS ART
HARDNESS CHECFKED ANWND VERIFIED BY INSFECTIONM.

CONTAMINATION CONTROL

& CLASS 100,000 CLEAN ROOM FACIIITY IS USED FOR ASSEMBILY. ALL METAL
PARTS ARE VERITIED BY INSPRECTIcH T9 RE CLEANED. POLYETHYLENZ SEEETING,
USED TQ BAS AND SEAL FARTS AFTER CLEANTNG, I5 VERIFIED BY INSFECTICH.
FINaAL INSPECTION INCLUDES CHECKS FoOR CONTAMINATION USIHG BQRESCOFIS OR
SIMILAR EQUIPMINT, S5¥=10X MAGNIFICATICON DEVICES, AND MIEMIRANE
FILTRATICH METHODS.

ASSEMBLY /INSTALLATION

INSPECTICHN YERIFIES THAT GEARBOXES ARE PROPERLY LUBRICATED. INSPECTION
VERIFIES AND RECOROS DIMENSICNS QF ALL DETAIL PARTS. SFRINGS ARE
MANUFACTURED AND CHECKED BY HOOVER SUPPLIERS. CERTIFICAT-GN IS CH
FILE.
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MONDESTRUCTIVE EVALTATICH

ALL DETAIL PARTS TC HOOVER DRAWINGE ARE MAGNETIC PARTICLE INSPECTED PER
MIL-I-6862 OR FLUDHEESCENT EENETRANT INSPECTED PEIR MIL-I-<3646, DEFPENDING
ON ALLOY.

CRITICAL PRCCESSES
HEAT TEEZATING IS VERIFTIZD BY INSFECTICHN.

TESTING
ACCEPTANCE TESTING IS VERIFIED By IHSPECTION.

HANDLING/PACKASING
HANDLING AND PACKAGING REQUIREMENTS ARE VERIFIED BY INSDECTION.

(D) PATLURE MIETOQRY:
TEERE HAVE BEEN NO ACCERTANCE TEST, CQUALIFICATICN TEST, FIELD OR
FLIGHT FAILURES ASSOCIATED WITH TEIS FAILURFE MODE.

(E) QOPERATIONAL USE:

LATCH TOOLS ARE AVAILABRLE FOR EVA WORMARGUND EXCEPT IN TYE CASE QT
CERTAIN PAYLOADS WHICH LIMIT ACCESS. ABORT DECISCCN RECTIRED IF
DOOR{S) CAN WOT BE QPENED. B

RELIABILITY ENGINEERINC: M. B. MOSKOWITS : AR
DESICGH ENGINEZRING : M., A, ALLEN H
QUALITY ENGINEERTNG i W. J. SMITH i

Nas3aA RELIABILITY :
NASA SUBSYSTEM MANAGER
HASA QUALITY ASSURANCE

Ll




