. SHUTTLE CRITIGCAL IT=MS LIST = CRBITER

SURSYSTEM :ACTUATICN MECH-RADIATORS TMEA NO 02-4G -183 -1 REV:03/07/28

ASSEMBLY :RADIATUR LATCH ACTUATOR CRIT. FUNC: 1R
F/H RI $MCIBT-0027-0004 CRIT. HDW: 2
F/N VENDOR:15820-11 HOOVER ELECTRIC VERICLS 102 103 104
QUANTITY :3 EFFECTIVITY: X X X

:2 PER ACTOATOR PHASE(S) FL Lo c0 X Do Ls

i£ ACTUATCRS PER SIDE
RELCUNDANCY SCREEN: A-~FAIL ©PB-FAIL ¢-PASS
PREPARED BY: APPROVED BY:

DES - M. A. ALLEN CES
REL M. B. MOSEKOWITZ EEL
Q% W. J. SMITH QE

ITEM:

TORQUE LIMTTER

FUNCTICON:
FROTECSTS LATCH LINEAGE BY SLIPFING WHEN LINEAGE IS STALIED AR JAMMED, -
ACTUATOR QUIFTEUT TORQUE IS LIMTITED TO S0=100 INCH-1IBR. TWao TORGUE LIMITEERS
¥ER ACTUATOR ARE INSTALLED LETWEEN DRIVE MOTORS AND DIFFEOENTIATL.

FATIITRE MCODE:
SLIPS AT LESS THAN MINIMIM ALLOWAERLE TORQUE

SE(5): .
ADVERSE TOLERANCES/WEAR, CHANGE IN MATERTAL PROPERTIES, CONTAMTIVYATION,/

FOREIGN OBJECT/DESRIS, DEPECTIVE PART/MATERIAL, OR MANUFACTURING OEFECT,
TEMPERATURE, LOSS OF SPRING FCRCE -~ .

EFFECTS ONM:
(A) SOBEYSTEM (B) INTERFACES (C)MISSION {D) CREW/VEHTCLE

(A} POSSIELE FAILURE TO QPEN/CLOSE ONE OF SIX RADIATOR LATCHEE [QTHER

MOTOR AND TORQUE LIMITER MAY BACKDRIVE THROUGH FAILED TORQUE LIMITER) .
(B) NGONE. '

() PARTIAL LOSS OF COOLING CAPACITY IF RADIATOR CANNQT BE DEPLIYED,
POSSIBLE DAMAGE TO RADIATOR IN DESCENT PHASE IF RADIATOR I3 MOT LATCHED.
OPERATE MISSIOW aN RESTRICTED BAsSIsS,

(D} WONE = PIRST FAILURE; LATCHING OF RAQIATOR IS HOT CRITICAL
ENTRY UNLESS FREON CDOLANT LAGP I OTHER RADIATOR HAS BEEN LOST.

FAILS REDUNDANCY SCREEN "an SINCE NO TURNAROUND TESTS EXTST FOR CHECKING
THE TORQUE LIMITER FOR SLIPPACE AND FAILS SCREEM "B™ SINCE TORQUE
S5LIPPAGE CANHNOT BE CETECTED IN FLIGHT. :
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SHUTTLE CRITICAL ITEMS LIST = QRBITER )
SUBSYSTEM :ACTUATION MECH-RADIATORS TFMEAR NO 02-44 =183 =1 REV:903/07,/83

DISPOSITION & RATICONALE:
(AYDESIGN (B)TEST (C) INSFECTION (D) FATIURE HISTORY (E)OPERATIONAL USE

A) DESIGH :

[ éPEING LOADED BATL CILUTCH WITH VESPEL AMD STEEL CLUTCH DISXS. NO WEAR IV
HOEMAL QPERATION OF ACTUATOR = TORQUE LIMITING IS REQUIRED ONLY IN JAMMEID
OR OVERLOAD CONDITION. DEVELOFMENT TESTS SHOWED NEGLIGIBLE CHANGE IN
TORQUE LIMITER QUTPUT AFTER 4 HOURS CONTIMNUQUS RUN. THE DRIVE ACTUATOR
I5 DESIGKRED TO WITESTAND FULL STALL TORQUE AT FULL INVERTOR AC POWER FCR
A LIMITED TIME WITHQUT DAMAGE, TWQ TURQUE LIMITERS ARE INCLUDED IN THE
POWER DRIVE UNIT (PDUJ}. EITHER TORQUE LIMITER WILL LIMTT QUTEUT.

B] TEST :

{ éUELIFICATIDH TEST: A SIMILAR ACTUATOR HAS BEEN CERTIFIED BY CR-29-287-
0037-0001G. QUALIFICATION TESTS INCLUDE: ACCEFTANCE TEST TO VERLFY
CONTORMANCE WITH TEE REQUIREMENTS MOTED BELOW FOR ACCEETANCE TEST.
HUMIDITY TEST - TEST IN ACCORDANCE WITH MIL-S5TC-3102, METHAD 507,
PROCEDURE IV; QUALIFTCATION ACCEDPTANCE VIERATION TEST {QAtMM) = 20 TO
2,000 HZI RANGE WITH MAXIMUM OF 0.067 g2/HZ FROM B0 TO 3I50 HZ FOR 2.5
MIRUTES FER AXIS: QRBITAL FLIGHT TEST - 20 TO 2,000 HZ RANGE WITH MAYXTMIM
QF 0.2 g2/HZ FROM 60 TU 300 HZ FOR 27 MINUTES PER AXIS AT LEVEL ™BE" AND
WITH MAX OF 0.7% g2/HZ FRCM &5 T 300 HZI FOR %1 M-NUTES PER AXIS AT LEVIL
TAY: SHOCK TEST - TETET IN ACCORDANCE WITH MIT-3TD-§10B, METHOD S16.1,
PROCEDURE I; THERMAL/VACUUM = THE ACTUATOR WAS THERMALLY COYCOLED FIVE
TIIMES FROM +70 DEG F TO +330 DEG F TO +250 DEG F TO -1€7 DEZ F TO =14
DEGC F TO +70 DEG F IN A VACOOM OF 1 X 10 =& TORR. DWELL AT EACH
TEMPERATURE EXTREME WAS 60 MINUTES MINIMUM AFTER STABILIZATION. AT EACH
+250 DEG P AND -1p00 DEG F, THE ACTUATCR WAS CYCLED 5 TIMES FOR DUAL MOTO=
OPERATIONS AND 4 TIMES FOR SINGLE MOTOR ODPERATIONS; ELECTRICAL CONTINUITY
— MONITORED THROUGECUT THE TEST. THERMAL TEST = THE ACTUATOR WAS
TEERMALLY CYCLED FIVE TIMES FROM +70 TOEC F TQ +330 DEG F TO +250 DEZ F IO
~l47 DEG F TO -100 DEG F TU +70 DEG F. [DWELL AT FACH TEMPERATURE EXTREMT
WAS 60 MINUTEZ MINIMUM AFTER STABILIZATION, AFTER EACH +2%0 DES F AND
=100 DEC P. THE ACTUATOR WAS CYCLED 6 TIMES TOR DUAL MOTOR OPERATIONS

AND 4 TIMES FOR SINGLE MOTCR CPERATIONS. ELECTRICAL CONTINUITY MOWITCRELD
THROUGHOUT THE TEST.

QUAL TESTS ALSO INCLUDE: CYCLING AT HIGH TEMPERATURE +250 DEC F EXTREME
INCLUDED OPERATION AT THE MAXIMUM HEAT DISSIPATING MOOE; CYCLING AT THE
LOoWw TEMPERATURE =100 DEG F EXTREME INCLUDED OPERATION AT THE MTWIMIM HEAT
DISSLPATING MODE. OPERATING LIFE TEST - THE ACTUATOR WAS CYCLED 1,500
TIMES AT ROOM TEMPERATURE. MOTOR NO. 1 AND NO. I WERE CYCLED 250 TIMES
EACH INDIVIDUALLY WITHIN 60 SEC/STROKE. IT WAS ATSO CYCLED 100 TIMES
WiTH BOTH MOTORS PRIVING TOGETHER WITHIN 10 SECONDS/STROKE: MECHANTCAL
STOP TEST - THE ACTUATOR WAS OPERATED AT FULL RATE AND NO LOAD INTO
MECHANTCAL STOP FOR 100 TIMES IN EACH DIRECTION: CERTIFICATION BY
ANALYSTIS - THESE INCLUDED FUNGUS, OZONE, SALT SFRAY, SAND/DUST,
TRANSPORTATION PACKAGING, ACCELERATION, LANDING SHOCK, EXPLOSIVE
ATMOSPHERE AND MARGIN OF SAFETY. THE ACTUATORS WERE SUBTECTED TG SYSTEM
QUALIFICATION TESTS PER RADIATOR LATCHING MECHANTSM INSTALLATION V073-

334450 (REF. CR-29-594450-001E) AND RADIATOR DEPLOYMENT MECHANISM
INSTAITATION W070-5954400 (REF. CR-2%-584400-0010) .
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SHUTTLE CRITILAL ITEMS LIST = ORBITER -

SUBSYSTEM :ACTUATION MECH-RADIATORS FMEA NO 92-4G -132 -1 ZREV:i03/07/83

ACCEPTANCE TESTS: ACCEPTANCE TESTS INCIUDE: EXMMIMNATION aof BRODUST -
WEIGHT, WOREMANSHIP, DIMENSION, CONSTRUCTION,., CLEANLINESS, FINISH,
IDENTIFICATION MARKING, TRACEABILITY AND USE OF APPROVED MATERIALS AND
PROCESSES; ACCEPTANCE VIBRATION TEST - 20 TO 2,300 HZ WITH MANIMUM OF
.04 g2/HZ FROM BO TO 3180 HEZ FOR 30 SECOND PER ANIS: ACCEPTANGCE THERMAL
TEST = THERMALLY CYCLED FROM 70 DEG F TO +31Q DEG F TQO +«250 DEG F TQ =
la7 DEG F TO ~100 OEG F TO +312 DEG F T +2%0 DEG F TO +70 DEG F. DOWELL
AT EACI TEMPERATURE WAS AT LEAST 60 MINUTES AFTER THERMAL STASILIZATION.
AT EACH +315Q DEZ P AND =100 DEG F THE ACTUATOR WAS CYCLED & TIMES FOR
DUAL MOTCR QPERATIONS AND 4 TIMES FOR SINGLE MOTCR CFERATIONS; POWER
CONSUMPTION TEST = VERIFIED THE INFUT POWER [ID HoT EXCEED €2 WATTS PER
MOTOQR AND THE INFUT CURRENT DID NOT EMCEED 0.36 AMP PER PHAZE PER MOTOR
WHEN OPERATING AT THE MANIMUM LOAD. THE INPUT POWER REQUIREMENT oF 117
WATTE AND INFUT CLRRENT CF 0.47 AMP WERE ALSS VERIFIED UNDER STARTING
CONDITIONS; INSULATION RESISTANCE TEST - THE INSULATION RESIETAMNCE AT 524
VDS WAS MEASURFD BETWEEN MUTUALLY INSULATED CONDUTTCORS AND ZETWEEN
CUONDUCTORS AWD THE FRAME, CARSE OR GRUOUND; QIRLECTRIC STRENGTH TEST - 750
VEMS AT &0 HY APFLIETD BETWEEN EACH CONDUCTOR PIN AND THE cCASH.

ACCEPTANCE TESTS ATS0 TINCLIDE: CYCLING = ACTUATOR WAS CVCLED 24 TIMES
TOTAL WITE MOTORS NHO. 1 AND NO. 3 CYCLED 10 TIMES ERCH INDIVIDUALLY
WITHIN &0 SECONDE/STRORKE. IT WAS ALSO CYCLED 60 TIMES WITH BOTH MOTORS
CRIVING TOCETHER WITEIN 30 SECQND/ SIROKE; FREEPLAY TEST = FREEPILAY AT
THE ACTUATOR QUTPUT SHAFT HOT TO EXCEED 2.0 DEGREFS WITH la INCH-LE LOAD
APPLIED IN EACH DIRECTION: STALL/MANTIIM TORQUE - THE ACTUATRR'S
STALL/MAXIMUM OIFTPUT NOT TO EXCEED 100 INCH=-LB OR BE LESS THAMN 50 INCH=-
1R; IRREVERSIBILITY ~ THE ACTUATOR Wi3 CHECKED TC BE IRREVERSIBLE TO
IoAD OF 50 INCH-LE; MECHANICAL STCP TEST - ACTUATOR QPERATED AT FVULL
RATE AND ND LOAD INTO ITS MECHANTCAT STOPS PQR 100 TIMES IN EacH
DIRECTION: ELECTRICAL/MECHANTCAT LIMIT TEST =-THE OUTPUT ARM GF THE
ACTUATOR MOVED THROUGH THE FULL CLOCEWISE TD CUUNTER=-CLOCKWISE TO
CLOCEWISE ELECTRICAL LIMIT TRAVEL.

CMRSD: NONE. ACTUATOR CANMNOT BE CHECXED FOR THIS FAILURE MODE DURING
SYETEM FUNCTIONAL CHECK. '

{€) INSPECTION

RECEIVING IHSPECTION

CERTIFICATION OF COMPLIANCE, TEST COUPONS, PHYSICAL AND CHEMISAL RECORDS
ARE MAINTAINED IN THE MASTER FILE. HISTORICAL FOLOERS, WHICH INCLULE
INSPECTION RECORDS, ARE MAINTAINED FOR EVERY DETAIL PART. RECEIVING
INZPECTION DERFORMS VISUAL AND DIMENSIONAL EXAMINATION OQF ALL INCOMING
PARTS. QUALITY CONTROL MAINTAIMS SURVEILLANECE OF RAW MATERIAL, LIMITED
LIFE MATERTATS, CHEMICAL AND METALIURGICAT TESTS AND REDORTS. SPATHGS

ARE MANUPACTURED AND CHECKED BY HELOD SUPPLIERS. <CERTIFPICATIAON IS ON
PILE.

CONTAMINATION CCNTROL.

& CLASS 100,000 CLEAK ROCM FACILITY IS5 USED POR ASSEMBLY. ALL METATL
PARTS ARE VERIFIED BY INSPECTION TO BE CLEANED BY ULTRASONIC CLEANER OR
DEGREASER. FINAL THSPECTION INCLUDES CHEGKS FOR CONTAMINATION USING
SX~10X MAGNIFICATION DEVICES, AND MEMBERANE FILTRATICN METHODS.
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. SHUTTLE CRITICAL ITEMS LIST ~ ORBITER
SUBSYSTEM :ACTUATION MECH-BADIATORZ FMERA W 02-43 =~183 -1 REV:01/0D7/38

ASSEMBLY/INSTALLATION :
INSPECTION VZRIFIES AND RECORDS DIMEMSTONS OF ALL DETAIL PARTS. GEARS
ARE HARDNESS CHECEED AND VERIFIED BY INSPECTION.

HUNDESTROCTIVE EVAITATTON

ALL DETAIL PARTS MACHINED TO HOOVER DRAWINGS ARE MAGMETIC PARTICLZ
INSPECTED PER MIL-I-S858 COR FLUCRESCENT PENETRANT INSDECTED FER MIL-I-
€356, DEPENDING ON ALLQY, VERIFIED BY INSEECTION.

CRITICAL PROCESSES .
HEAT TREATING IS VERIFIED BY INSFECTION.

TESTING
STALL TCRQUE I3 VERIFIZD IN ACCEPTANCE TESTS.

EANDLING/PACKAGING
POLY=THYLENE SHEETING, USED TO BAG AND SEAL PARTS APTER CLIANING, IS

VERIFIED BY INSPECTION. HANDLING AND PACRKAGING REQUIREMENTS VERTFIZD BY
INSFECTICN. :

(D] FAILORE HISTORY

THERE HAVE RBEEN WO ACCEPTANGE TEST, QUALTIFICATION TEST, FIELD ¢R FLIGHT
FATLURES ASSOCIATED WITH THIS FAILURE MODE. ;

. (E] OPERATIONAL USE
HONE.
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