1 PRINT DATE: 13/15/83%
SEUTTLE CRITICAL ITEMS LYST - oREITER NUMBER: 02=4B-005-I ‘

SBUDSYSTEM NAME: PAYLOAD BAY DOOR MECHANTSMS
REVISION : 0 12/15/88 W

PART NaME ' PART NUMEER
VENDQR NAME VENDOR NUMEER
LRI : PAYLDAD BAY DOCR C/L ACTUATOR MZ237=0040
HOOVER ELECTRIC 1531¢C
S5RU : MOTOR, ACTUATOR DRIVE 47905
HOOVER ELECTRIC 15310

QUANTITY OF LIXE ITEME:

DECCRIPTICN/FUNCTION:
TC PROVIDE POWER, THROUGH DIFFERENTIAL GEARING FOR TRANSMISSION TS THE
FOWER DRIVE SHAFT TO LATCH OR UNLATCH THE DOOR.
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SFUTTLE QRITICAL ITEMS LIST = OREITER NTMBER: 02-4
smnoaaRY
EUBSYBTEM NAME: PAYILOAD BAY DOOR MECHANTSMS

LRO FAYLOAD BAY DCOR /L ACTUATCR
LRDU PART $: MC287=0040

" ITEM NAME: MOTGR, AQCTUATOR DRIVE

FMEA NUMBER ABEREVIATED FAILURE
MODE DESCRIPTION
02=4B-005=01 LDSS OF QUTPUT*
02~4B-005~04 FAILS TG ENGAGE*
Ci-4B~Q05=06 FAILS TO ENGAGE=
O -y g

PRINT DATE: 12/15/8%
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5 PRINT DATE: 12/.3/8&
EHUTTLE CRITICAL ITEMS LIST = ORBITER NUMBER: Qi=4B=005-04

REVISION: ¢ 1l2/15/88 W
AUBBYSTEM: PATLQAD BAY DOCR MECHANISMS
LRO PAYIQAD BAY DOOR C/L ACTUATOR CRITICALITY WUF TEIS
ITEM NAME: MCTOR, ECTUATDR ODRIVE FAILURE HMQDE: lR3

FAILURE MODE:
BRARE FAILS T¢ ENGAGE (CENTERLINE)

MIEEICON FHEAREE:

00 ON=ORBIT

YEEICLE/FAYLOAD/RIT EFFECTIVITY: 102 COLUMBIA
t 103 CISCOVERY
t 104 ATIANTIS

CAUSE:

ADVERSE TOLERANCES/WLAR, EDHTAHIHATIGHJ?DRE*GN OBRIECT,/OEBRIS, DEFECTIVE
PART/MATERIAL QR MANUTACTURING DEFECT, FEILUREHDEFLECT*DN CF ITNTERNAL
DART

CRITICALITY 1/1 DOARIMNG INTACT ABORT ONLY? N
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REDUNDANCY SCREEN A} PASS

B} FAIL
<} PASS
PASS/FAIL RATIONALZ:
Ay
B}

FAILS REDUNDANCY SCREEN "B" SINCE MOERMAL QPERATIONS LNCLUDE DUAL MATCR
QOPERATION.
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f{A) EDREYSTEM!
ACTUATOR IS CRIVEN PAST ELECTRICAL LIMIT INTO MECHANICZAL STOF.

{B) INTERFACING BUOESYBTEM(S):
SMALT, INCREASE IN ACTUATOR TRAVEL TRANSFERRED TO LATCH LINKAGE.

(C) MISSICON:

NGO EFFECT. IF BCTH A MOTOR AND BRAKE CN THE SAME SHAFT FAIL THE
REMAINING MOTCE WILL BACXDRIVE THROUGH THE FAILED MUTOR AND THE
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s ' PRINT DATE: 13,/15/88
SEUTTLE CRITICAL ITEME LIST = QRBITEZIR  NUMBER: 02-4H=005~04

ACTUATOR WILL HAVE NO QUTFUT TORQUE ERESULTING IN INABILITY TO LATCH

A GANG OF CENTERLINE [ATCHES, SAFZ ENTRY MAY PROCEED WITH ANY GANG OF
CENTERI.INE LATCHES DISENGAGED, REF JSC08934. FOSSIBLE LASS OF CRIW/
VEHICLE IF MORE THAN CONE GANG OF CENTIRLINE LATOCHEIS FAIL TO LATCH.

{5) SREW, VEEICLE, AND ELEMENT(&):
SAME A5 (C)

{B) PFUNCTICNAL CRITICALITY EFFECTEH
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{A) DESIGN:

MOTOR IS ENCLOSED TC FREVENT CONTAMIMATION, ULTIMATE FACTOR QF SAFETY =
1.4, MATERIALS CHOSEN 7?0 MINIMIZE WEAR AND PREVENT FPARTIZLE GENERATICN.
DESIGN OF TH=Z ACTUATION SYSTEM PERMITS FARTIAL WORKAROUND QF SECIND
FAILURE (SEE EFFECTS) BY EXTRAVEEICULAR ACTIVITY (EVA) CREW IF PAYZOAD
COES HOT LIMIT ACCESS. BRAYXT DESIGNED TO FAIL IN ENGAGED POSITION.

(B} TEST: : )

CQUAILTIFICATION TESTS!: THE QUALITICATICN ACTUATOR I3 CERTIFIZD PER CR-~
25=247=0040=000LE. - QUALIFICATION TEST INCLUDES: HIMIDITY TESTS = PER
MIL=-STD=8108, METHOD 547, FROCEDURE IV, CYCLE ACTUATOR DURING SECONWD
AMND FOURTE HUMIDITY CYCLE. CQUARLIFICATION ACCEPTANCE VIBRATIOGN TEST
(DAVT) = 20 TG 2,000 HEZ RANGE WITH MAXIMIM OF 0.087 g2/HZ FOR 2 1/2
MINS/AXES. ELECTRICAL CIRCUITS MONTITORED FOR CONTINUITY DURING
VIBRFATION AMD ACTLATOR CYCLED BEFCERE AND AFTER VIBRATION TEST. FLIGHT
VIBRATION TESTS = 20 TO 2.000 HZ RANGE WITH MAXIMIOM QF Q.75 gi/HZ TCE
51 MINS/AXIS FOR LEVEL "A™ AND 0.2 g2/7H2 FORE 27 MINS/AXIS FCR L=ZV-L
HEY, THERMAT WACUIM TESTS THERMALLY CYCLED 5 TIMES BETWEEN —-1&87 DEG T
AHD 250 DEG F AT A VACUUM OF 1 X 10 =5 TORR. ACTUATOR CYCLED AT EATH
=100 DEEZ F TO +25Q0 DEG F. THERMAL CYCLING TEST CYCLED 5 TIMES BETWIEN
=157 DEG F AND +330 DEG F WITH ACTUATCR CYCLED AT EACH -100 DEG F
MINIMIM HEAT DISSIPFATING MODE AND +250 DEG F AT MAXTMITM HEAT
DISSIFATING MCDE WITH AT LEAST 60 MINUTES OWZLL AT EACH TEMPERATUERE
EXTREME. SHOCK TEST = BASIC DESIGHN SHCOCK PER MIL-STC-B81C8, METHQOD
516.1, PROCEDURE 1.

QUAL TESTS ALSQ INQLUDE: CPERATION LIFE TEST = ACTUATOR CYCLED 1,300
TIMES AT RQOQM TEMPERATURE, INCLUDES MOTQR NO. 1 AND NO. 2 CYCLED 230
TIMES EACHK INDIVIDUALLY WITHIN 40 SECONDS/STROKE AND 1,000 TIMES WITH
BOTH MOTCRS DRIVING TOGETHER WITHIN 20 SECONDS/STROKE. MECHANICAL STOP
TEST - 10¢ TIMES W:TH BOTH MOTORS INTO HARD STOQF IN EACH DIRECTICH AT
NG LOAD. POWER CONSUMPTION TEST - SEE ACCEPIANCE TE=STS.
IRREVERSIBILITY TEST - SEE ACCEPTANCE TESTS. FREEPLAY TEST - SIZ
ACCEPTANCE TEETS. CERTIFICATION BY ANALYSIS/SIMILARITY - INCLUCED:
FUNGUS, CZIONE, ACCELERATION, TRANSPORTATION PACKAGING, SAND/DUST, SALTD
SPRAY, LANDING SHOCX AND EXPLOSIVE ATMCSPHERE. THE ACTUATORS WERE
SUBRTECTED T SYSTEM QUALIFICATION TESTS FOR CENTERLINE LATCH MECSHANISH
INSTALLATION VO070-554360 (REF. CR-29-594360-00lE). .
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. : . PRINT DATE: li,/1%,/28

E¥OTYLE CRITICAL ITEMZ LIET = QRBITER NUMEER: 02=4B=005=04

ACCEFTANCE TESTA: EXAMTINATION OF FRODOCTS WEIGHT, WIREMANSHTIP,
DIMENSIONS, CUNSTRUCTIQN, CLEANLINESS, FINISH, ILENTIFICATION MARKTING,
TRACEABILITY AND USE OF MATERIALS AND FROCESSES. ACCEFPTANCE VIBRATION
TEST (AVT) 20 TO 2,900 HZ RANGE WITH MAXIMUM oOF 0.04 c2/HZI FOR 20
SECONDS/AXIS. ELECTRICAL CIRCUITS MONITORED FOR CQNTINUITY DURING
VIZRATION TESTS AND ACTUATOR CYCLED BEFCORE AMD AFTER VIBRATION TESTS.
ACCEPTANCE THERMAL TEST (ATT) THERMALLY QYCLED FROM +70 DEG F To +21¢
DEG F TQ +250 DEG T TR =147 DEG F To -100 DEG F TQ +3140 DEG F TUv +:23¢
DEG F TO +70 DEG F WITH CONTINUITY MONITORED THROUSGHQUT. THE ACTUVATOR
WAS CYCQLED AT EACH +25¢ DEG F AND =100 DEF F.

ACCEPTANCE TESTS ALSC IWCLODE: POWER CONSUMPTION TEST SINGLE MOTOR
STROKE WITHIN 60 SECONDS, DUAL MQTORS STROKE WITHIN 30 SECONDS.
INSULATION RESLSTANCE TEST PER MFOCQ4-002. DRIELECTRIC STRENGTHE TIET
PIR MFOOC4-002. CYCLE TEST SINGLE MOTQR 20 CYCLES EACH AT 30
SEC/STROKE, DUAL MOTOR A0 CYCLES AT 80 SECONDS/STROXE. FREEPLAY T=EST
MAXTMUM QF C.1 DEGREE WITH 10 INCH-LB REVERING TCRQUE IN EACH
DIRECTION., STALL/MANIMUM TORQUE TEST MANIMUM OUTPUT NOT TO EXCEED
6,500 INCH-LE QR BE LESS THAN 4,000 INCHE-LBE., IRREVERSIBILITY TEST
ACTUATOR 15 IRREVERSIBLE TD A LOAD QF 4,000 THCH=-LE MINIMUM UNDER
STATIC CONDITIONS. TRAVEL LIMIT TESTS ACTUATOR STOWFED EY LIMIT.
SWITCHES AND BY HARD STOPS WLTH SWITCHES AND BY HARD STOPS WITH
EWITCHES DEENMERGIZED.

OMESD: GROUND TURNAROUND INCLUDES SINGLI MOTOR FUNCTIONWAL TEST IN 20TH
DIRECTIONE TO VERIFY INTEGRITY OF INDIVIDUAL BRAWE OFERATION. SINGLE
MOTOR FUNCTICONAL IS VERIFIED TC REQUIRE LESE THAN 40 EECCHOS.

{C] INBVECTION:

BECEIVING INSPECTION '

CZRTIFICATION OF COMPLIANCE, TEST COUPONS, DPHYSICAL AND CHEMICAL
RECORDS AHE VERIFIED BY INSEECTION. RECETVING INSSPECTION DBERFORMS
VISUAL AND DIMENSIONAL EXAMINATION OF ALL INCOMING PARTS. RECEIVING
INSPECTION VERIFIES MATERIAL AND PROCESS CERTIFICATIONS.
CONTAMINATION CONTROL h

A CLASS 100,000 CLEAN ROCM FACILITY IS USED FOR ASSEMBIY. ALL METAL
FPARTS ARE VERIFIED BY INSPECTION TO BE CLEANED AND FROPERLY PACKASED.
.FINAL INSPECTION INCLUDES CHECKS FOR CONTAMINATION USING BORESCOPES, SX
AND 10X MAGNIFICATION DEVICES, AND MEMBRANE FILTRATION METHODS.

ASSEMBLY /INSTALLATION
INSPECTION VERITFIES AND RECORDS OIMENSTIONS OF ALL DETAIL. FARTS.

HONDELTEUCTIVE EVALITATION
ALL DETAIL PARTS T0 HOOVER DRAWINGS ARE MAGHETIC PARTICLE INSPECTED PER

MIL~-I-6868 OUR FLUCRESCENT FENETRANT INSPECTED PER MIL-I=-&g64, DEPENDING
ON ALIZY.

CRITICAL PRCCESSES
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3 _ PRINT DATZ: 12/1%/

SEHUTTLE CRITICAL ITEMS LIST ~ OREITER HCMEER: 92~-43=-005~-04

CRIMPING CONTROLS ARE MAINTAINED IN ACCORDANGE WITH MSC-SPEC-Q-13a
VERIFIED 2Y INSPECTION. SOLDERING IS VERITIED BY INSDECTICN IN
ACCORDANCE WITH NHES3I00.d (3A).

TESTING :
ACCEPTANCE TESTING 15 VERIFIED BY INSFECTION.

HANDLING/PACKAGING
HANDLING AND FACKAGING REQUIREMENTS ARE VERIFIED BY INSPECTICN.

(D) PAILURE BEISTORY:
THERE HAVE BEEN NQ ACCEPTANCE TEST, QUALIFICATION TEST, FIZLD OR
FLIGHT FAILURES ASSOCIATED WITH THIS FAILURE MODE.

{E] QFERATIQNAL TUSE:

AFTER MULTIPLE TAILDRES LATCH TOQLS ARE AVAILAZBLE FOR EVA WCORKASCUTD
EXCZFT IN THE CASE OF CIRTAIN FAYLOADS WHICH LIMIT ACCZISS., AZQRY
DECISION REQUIRED IF DQOR({S) <AN NQT EE QPENED.
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RELTAATILITY ENGINEZRING: M. B. MOQSECOWITZ
DESIGN ENGINEZRING i M. A- ALLENW
QUALITY ENGINEERING 1 W. J. SMITH
NASA RELTARTIIITY H

NASA SUBSYSTEM MANAGER

HASA QUALTTY ASSURANCE
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