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ASSEMBLY :FADIATOR LATCH MECHAMNTISM CRIT. FUUC: LR
P/H RI IMC287-0027-0004 CRIT. HDw: |
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I'TEM;

MOTORS
FURCTION:

MCTORS FROVIDE POWER TO THE POWER DRIVE UNIT (PDU) WHICH PROVIDES THE
ROTRRY MOTICHN TO THE LATCHES TO LATCH OR UKLATCH THE DEPLOYARLFE RADIATCRES
TCO TEE PAYLOAD BAY DOORS,

FATTITHE MODE:
BRAIE FATLS TO ENGAGE

2E(S) 1 ~
VERSE TOLERANCES/WEAR, CONTAMINATION,/FORIISN OBJECT/DEERTS, LCETECTIVE

PART/MATERTAT, OR MANUFACTURING DEFECT, FAILURE/DEFLECTICH OF ITHNTERNAL
FART -

EFFECTS ON:
(A) SUBSYSTEM (B) INTERFACES (C)MISSION (D)CREW/VEEICLE

(A,B) ACTUATOR IS DRIVEN PAST ELECTRICAL LIMIT INTO MECEANICAL STOP.
SMALL INCREASE IN ACTUATOR TRAVEL IS TRANSFERRED T0 LATCH LIVEACE.

(C,D) NO EFFECY. HOWEVER, IF ASSOCIATED MOTAR FLILS, REDUNDANT MOTOR
WILL BACFDRIVE THRCUGH BRAKE CAUSING LOSS OF ACTUATCR OUTDUT TORQUE AND
INABILITY TQ LATCH/UNLATCH RADIATOR. [LATCHING OF RADIATORZ IS MNOT
CRITICAL POR SAFE ENTRY UNLESS QTHER FREON COOLANT LOOP HAS 3FEM LOST.

FATLS REDUNDANCY SCREEN "B SINCE NORMAL OPERATIONS USE DUAL MOTOR
FUONCTION.
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DISPOSITION & RATIONALE:
(A)DESIGN (B)TEST (C)INSPECTICN (D)FAILTRE HISTURY' (Z) OFPERATIQWAL TSZT

{A) DESIGH
REDUNDANT PATHS. PARTS CLEANED TO LEVEL 390. ASSEMBLED IN A CLAZSS
100,000 CIEAN ROOM. SHIELDINGC FROM COMTAMIMNATION. DESIGH PESMITE
EXTRAVEHTCULAR ACTIVITY (EVA) WORKAROUND TF PAYTOAD DOER HOT LIMIT
ACCESS AND IF RADIATORS ARE TULLY DEPLOYED.

(B) TEST
QUALIFICATION TESTS: THE ACTUATOR HAS DEEN CERTIFIED BY CR=29=287~-0037-
0001G. QUALIFICATION TESTS INCLUDE: ACCEPTANCE TEST - To VERIFY
CONFORMANCE WITH THE REQUIREMENTS NOTED BELOW FOR ACCEPTANCE TETST:
HUMIDITY TEST - TEST IN ACCORDANCE WITH MIL-STD-210B, METHOD 537,
PROCEDURE IV: QUALIPICATION AGCCEPTANGE VIBRATICN TEST (QAVT) - 20 TO
2,007 HZ RANGE WITH MAXIMUM OF 0.067 g2/HZ FROM 20 TO 250 HZ FPOR 2.5
MINUTES FER AXIS; ORBITAL FLIGHT TEST - 20 TO 2,000 HZ RAMCE WITH
MAXIMUM OF 0.2 gi/HZ FROM 60 TO 300 HZ FOR 27 MINUTES PER AXIS AT LEVEL
MBY AND WITH MAXIMUM OF 0.75% g2/HZ FRCM &5 TO 300 HZ FOR 51 MINUTES PER
AXIS AT LEVEL "A"; SHOCK TEST - TEST IN ACCORDANCE WITH MIL-STO~2103,
METHOD 515.1, PROCEDURE T; TEERMAL VACUTM ~ THE ACTUATOR WAS THERMALLY
CYCLED FIVE TIMES FROM +70 DEC F TO +330 DEG F TQ =157 DEG F TD -100 DI3
F TC +7¢ DEG F. OWELL AT EACH TEMP EXTREME WaS 60 MINUTES MINIMUM AFTER
STABILTZATION. AT EACH +250 DE¢ F AND =100 DEG F, THE AGCTUATCR WAS

CYCLED & TIMES FAOR DUAL MOTOR QPERATICHS AND 4 TIMEF FOR SINGLE MOTCR
OFERATIOMS .

WUAL TESTS ALSQ INCLUDE: ELECTRICAL CUNTINUITY MONITORED THROUGHCOUT THE
TEST. CYCLING AT HIGH TEMPERATURE +250 DEG F EXTREME INCLUDED SPERATIGN
AT THE MANIMUM HEAT DISSIFATIHNG NODE. oS¥CLINE AT THE LOW TEMPERATURE -
100 DEG F EXTREME INCLUDED OPERATION AT THE MINIMUM HEAT DISSIPATING
MODE: QPERRTING LIFE TEST - THE ACTUATOR WAS CYSLED 1500 TIMES AT ROOM
TEMPERATURE. MOTOR NC. 1 AND WO. 2 WERE CYCLED 250 TIMES EACH
INDIVIDUALLY WITHIN &0 SEC/STRORE. IT WAS ALSO CYCLED 100 TIMES WITH
BOTH MOTORS DRIVING TOCETHER WITHIM 30 SECONDS/STROERS; MECHANICAL 3STap
TEST = THE ACTUATOR WAS OPERATED AT FULL RATE AND NC LCAD TNTO MECHANTICAL
STUF FOR 100 TIMES IN EACH DIRECTION: CERTIFICATION BY ANALYSIS = THESE
INCLUDED FUNGUS, OZOKE, SALY SPRAY, SAND/DUST, TRANSPORTATION PACKAGIVS,
ACCELERATION, LANDING SHOCE, EXPLOSIVE ATMOSPHERE AND MARGIN QF SAF=ZTY.
THE ACTUATORE WERE SUBJECTED T SYSTEM QUALIFPICATION TESTS PER RACIATOR
LATCHING MECHANISM INSTALLATION VO70-5944S50 (REF CR-29-5944S50-001F) A¥D

ﬁﬁﬂé?rﬂﬂ DEFLOYMENT MECHANISM INSTALIATICN VO70-59440Q (BEF CR=29-5944J0-
D10} .
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ACCEPTANCE TESTS: ACSCEPTIANCE TESTS INCLUDE: EXAMINATION OF PRADRUCT -
WEIGHT, WORFMAMNSHIP, DIMENWNSION, CONSTRUOCTION, CLEANLINESS, FINISH,
IDENTIFICATION MARKING, TRACEABILITY AND USE OF APPROVED MATERIALS AND
FRUOCESSES; ACCEZTANCE VIDRATICHW TEST - 20 TG 2,000 HIZ WITH MaAXIMM CF
Q.94 gI/HE FRoM 20 TQ 330 HI FOR 30 JECOND PER AMNIS; ACCERTANCE THERMAL
TEST - THERMATLY CYCLED FROM +70 DEG F TO +310 DEG P TQ +250 DES F To
=147 DEG F TC =100 DEG F TQ +310 DEG F TO +250 DEG F TO +70 DEG F.

OWELL AT BACH TEMP WAS AT L[EAST &0 MINUYTES AFTER THERMAT STRETILIZATION.
AT EACH +250 DEG F AND -100 DEG F THE ACTUATOR WAS CYCLED § TIMES FOR
DUAL MOTOR QPERATIONS AND 4 TIMES FOR SINGLE MOTCE OPTRAITAONS: FOWER
CONSTMDTION TEST = VERIFIED THE INPUT ROWER DID NOT EXCZEED 62 WATTS PER
MOTCR AND THE INTUT CURRENT DID NOT EXCEED 0.345 AMP PER PHASE PER MOTOR
WHEN OQFERATING AT THE MANIMUM LOAD. THE INFUT FOWER REQUIREMENT QF 217
WATTS AND INPUT CURRENT OF 0.67 AMP WERE ALSO VERITIED UNLDER STARTING
CONDITIONT; INSULATION RESISTANCE TEST - THE INSULATION RESISTANCT AT 40
YOS WAS MEASURED BETWEEN MUTUALLY INSULATED CONDUCTORS AMND RETWEEL
CONDUOCTORS AND THE FRAME, JASE OR GROUND; DIZIECTRIC STRENGTH TEST - 7E2
VEME AT A0 HYZ APPLTEDN BETWEEN EACH CONDUCTCGE PINH AND THE CasSE.

ACCEPTANCE TESTS ALSO INCLUDE: CYCLING - ACTUATOR WAS SYNCLED 20 TIMIS
TOTAL WITH MOTORS MA. 1 AND HO. 21 <YQLED 10 TIMES EACH INDIVIDUALLY
WITHIN &0 SECONDS/STROKE. IT WAS ALSO CYCLED &0 TIMES WITH BOTH MOTIRS
ORIVING TOGETUER WITHIN 30 SECOND/ STRCEE; FREEFLAY TEST = FREEFLAT AT
THE ACTUATIUR QUTFUT SHAFT NOT TO EXCEED 2.0 DEGREES WITH 14 INCH-LE LOAD
APPLIED IN EACE DIFECTION; STALL/MAXIMUM TCORQUE - THE ACTUATOR'S
STALL/MANTIMOM CUTPUT NMOT TO ENCEED 100 INCHE-LD OB BE LESS THAN S0 INCH-
LB IRREVERSTIBILITY — THE ACTUATOR WAS CHECFED T BE IRREVERSIBLE T2 LOoaAD
OF 50 INCH-LB? MECHANICAL STOF TEST = ACTUATOR CPERATED AT FULL RATE AND
HO LOAD INTC ITS MECHANTCAL STOPS FOR 100 TIMES IN EACH DIRECTICH:
ELECTRICAL/MECHANTCAL LIMIT TEST -THE QUTFUT ARM OF THE ACTUATOR MOVED

THROUCH THE FTULL CLOCKWISE TO COUNTER-CLOCKWISE TO CLOCEWISE ELECTRICAL
LIMIT TRAVEL.

CMRSD: MOTORS OPERATED INDIVIDUALLY TC INSURE FROPER QPERATION JOF BRAKS
AND MeNTITOR POUNCTICNAL TEST TQ VERIFY THAT MOTORS AND MECHANISMS FUNCTIONW
PFROPERLY WHEM PAWER IS APPLIED. THESE TESTS ARE DPERVOUMED FIRST FLIGAT
AND FOR EVERY FLIGHT WHERE THE RAQIATORS WILL BE DEFPLOYED.

{C) INESPECTION

EECEIVING INSPECTION

CERIIFICATICN OF COMPLIANCE, TEST CoUPCHS, PHYSICARL AND CHEMICAL EECCRLS
ARE MAINTAINED LN THE MASTER TILE. RECEIVING INSPECTION PERFORMS VISUAL
AND DIMENSIONAT, EMAMINATION OF ALL IMCOMING PARTS., QUALITY CONTEIL

MATNTATNS SURVETLLAMCE QF RAW MATERTIAL, LIMITED LIFE MATERIALS, CHEEM-CAL

AND METALLORGICRL TESTS AND REPORTS. RECEIVING INSFECTION VERIFIES
FATERIAL AND PROCESSE CERTIFICATIOHS.

CONTAMTMATION CONTROL

A CLASS 100,000 CLEAN ROOM FACILITY IS USED FOR ASSEMSLY. ALL METAL
FARTS ARE VERIFIELD BY INSPECTION TO BE CLEANED AND PROFPERLY PACKAGED.
FINAL INSPECTTIQN INCLUDES CHECHS FOR CONTAMINATION USING BCRISCOPES, 5%
AND 10X MAGNIFICATIONW DEVICES, AND MEMBRANE FILTRATION METHGDS.
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ASSFEMELY /THSTATIATTION
INSPECTION VERIFIES AND RECCRDS DIMENSIONS OF ALL DETATT DARTS.

HONDESTREUCTIVE EVALTATION

ALL, DETATT PARTS MACHINED TC HOOVER DRAWINGS ARE MAGNETIC PARTICLE
INSPECTED PER MIL~I=-48468 QR FLUORESCENT PRENITRANT INSPECTED PER MII-I-
S356, DEPENDING ON ALLCY, VERTIFIED BY INSFECTION.

CRITICAL DPROCESSES
CRIMPING CONTROLS ARE MATNTAINED IN ACCORDANCE WITH MEC-SPEC-0-1A.
SOULDERING IS VERTFIED BY INSPECTION IN ACCORDANCE WITH NH3530G.4 (3A}.

TESTING '
ACCEPTANCE TESTING OF ACTUATCR VERIFIED EY IMSPECTIGON.

HANDLING/PACFACTHG
PARTS ARZ TRANSPORTED IN STAINLESS STEEL TRAYS CR TDTE BECOXES.
POLIETHILENE SHEETING, USED TO BAG AND SEAL PARTS AFTER CLEANING, IS

VERIFIED BY INSPECTION. HANDLING AND PACFAGING REQUIREMENTS VERITIED =¥
IWNSPECTION,

(0) FAIIIHRE HISTORY
THERE HAVE BEZN NO ACCEPTANCE TEST, QUALIFICATION TEST, FILLD Or FLIGHT
. FAILORES ASSOCIATED WITH THIS FAILURE MCDE.

{£) OPERATTONAL USE .
HOWE = FIRST FAILORE: REDUNDANT MOTOR WILL COMPLETE FUNCTION.
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