EEUTTLE CRITICAL ITEMS LIST - ORBITER

SUDSYSTEM :ACTUATION MECH-RADTATORS FMEA NO Q2~-4G =132 -1 REV:Q3,/07/83

ASSEMBELY :RADIATOR LATCH MECHANIS CRIT. FIRC: 1R
P/N RI 1 MC147-0016~0001 - : CRIT. HDW: 2
P/H VENDCR:181780=1 SURTISS-WRISHT VEHICLE 102 103 104
QUANTITY :12 EFFECTIVITY: X X X
:1 PER PANEL PHASE({S): PL L& ©OC X DO 1=
iS5 FER SIDE

REDINDANCY SCREEN: A~PASS B-PASS C=PASS

PREPARED BY: APFRO : APPROVED BY (NASA):
DES M. A. ALLEN DES . .
REL M. B. MOSKOWITZ REL

QE W. J. SMITH {QF

ITEM:

GEAREOX, ROTARY ACTUATOR

FOHCTION:
FLANETARY GEARBOX ROTARY DEVICE DRIVEN BY SHAFTING FROM A POWER LDRIVE
UNIT (PDU). DRIVES FUSHRODS TO TRANSMIT MOTION TO BELLCRANES TO TATCH

UR UNLATCH DEPLOYABLE RADIATORS T PAYLOAD BAY DOORS. GEAR BATIO Iz 3@
TO 1.

FATLURE MODE:
PEYSICAL BINDING/JAMMING

CADSE (8) ¢
ADVERSE TOLERANCES/WEAR, CONTAMINATICN/FOREIGN ORJECT/DESRIS, LOSS QF
LUBRICANT, FAILURE/DEFLECTION OF INTERNWAL FART, TEMPERATURE

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

(A) LOSS OF LATCHING AND UNLATCHING CAPABILITY.

(B,C) NONE. REDUCED COOLING CAPACITY OF FREQN COOLANT LOOPS
(AFPROXIMATELY 10%) IF RADIATOR CANNOT BE DEFLOYED.

(D) HNONE - PIRST PAILURE; LATCHING OF RADIATORS IS NOT CRITICAL FOR SAFE
ENTRY UNLESS THE OTHER FREON COOLANT LOGE HRS ALREADY BEEN LOST.
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SHUTTLE CRITICAL ITEMS LIST - ORBITER
SUBSYSTEM :ACTUATION MECH-RADTATORS FMEA NO 02=4G =132 =1 REV:33/07/3%

DISPOSITION & RATIONALE:
(A)DESIGN (B)TEST {¢)INSPECTICH (D)FAILURE HISTORY (E]OQPERATIONAL GSE

(A} DESIGN
GEARS "ARE DESTGNED WITH HICH MARGINS., MAXIMOM CALOULATED TOOTH BENDIKG
STRESS AFPPROXIMATELY 90,000 P3I, ULTIMATE ALLOWABLE 270,000 PSI. RIOYOLT
CRPADRILITY TC CLEAR JAM. ACTUATOR IS DESIGNED TU ACCEBT FULL POU OUTELT
WITHCUT PAILURE. ULTIMATE LOAD = 1.4 TIMES LIMIT LOAD. GEARBOXES ARS
DESIGNED TO FRECLUDE ENTRY OF FOREIGN MATERIAL, L0835 oF LUBRICANT AND
JEMMTNG OF GEARS.

(B} TEST
QUALIFICATIQN TESTS: THE ACTUATOR IS CERTIFIED BY CR-29-147-00Ll6=00014.
QUALITICATION TESTS INCLUDE: ACCERTANCE TEST - TO CONFIRM ALL
REQUIREMENTS SPECIFIED ON PARACRAFH 4.2.2 OF PROCUREMENT SPEC ARE MET:
VIERATION TEST = 20 TO 2,000 HZ RANGE WITH MAXIMUM QF 1.0 gZ/HZI TROM Zo0C
T 400 BZ FOR 3 MINUTES PER AXIS AT LEVEL "A"™ AND 0.6 g2/HZ TROM 200 TO
400 HZ POR 34 MINUTES PFER AXIS AT LEVEL "B"; THERMAL OY¥CLE = THE
ACTUATCR THERMALLY CYCLED FIVE TIMES FRHOM +70 DEG F TO 4330 DEG F TOD =220
DEG P TO -100 DEC F TO =157 DEG F TO +70 DEG F. DWELL AT Face
TEMPERATURE WAS AT LEAST €0 MINUTES AFPTER THERMAL STAEIL-ZATION AT ~100
DEG F AND +220 DEG F. THE ASTUATOR WAS CYCLED TWICE WITH 30 INCH-LE
INPUT: STOPS TEST - THE ACTUATOR QPCZRATED AT 14.25 RPM AND NO LOAD INTO
SIMULATED STRUCIURAL STOPS 100 TIMES TN EACH DIRECTION; FRTEDTAY - THET
ACTUATOR MOUNTED IN TEST FIXTURE WITH THE INPUT SHAFT FIYED WITH A '
TCRQUE QF 100 INCH-LEB AFPFLIED T¢ QUTPUT ARM; OPERATING LIFE TEST = THE
ACTUATOR CYCLED 1,820 TIMES WITH A 50 INCH-LB INPUT; CERTIFICATION BY
ANALYSTS/STMITARITY - THESE INCLUDE FUNGUZ, 0ZGNE, PACKAGING, ULTIMATE
ICAD/EIMIT LOAD, TRANSIENT SHOCEK, LANDING SHOCE AND DESIGH SHOCE, THERMAL
VACUUM EUMIDITY, AND ACCELERATICON. THE ACTUATORS WERE SURSCSCTED TO
SYSTEM QUALIFICATICN TESTS PER RADIATUR LATCHING MECHANISM INSTALZATICN

VQ70-594450 (REF. CR-29-594450=001E} AND RADIATOR DEPLOYMENT MESCHANTSM
INSTALLATION VO70-594400 (REF. CR-29-554400-001D0) .

ACCEPTANCE TESTS: ACCEFTANCE TESTS INCLUDE: EXAMINATION OF FRODUCT -
WEIGHT, WORKMANSHIF, DIMENSIONS, CORSTRUCTICN, CLEANTTNESS, FINISH,
ICENTIFICATION MARKING, TRACEABILITY, AND USE OF APPROVED MATERIALS AND
PROCESS; NO-LOAD DRIVING TEST - THE INFUT URIVE SHAFT ROTATED SLOWLY TC
DRIVE THE ACTUATOR THROUGCH IT PFULL TRAVEL AND RETURN WITH HO LOAD ON THE
QUTFUT. THE PEAR TORQUE DID NOT EXCEED 2.0 INCH=-LB. FREE-PLAY TEST -
SEE QUALIFICATION TEST ABOVE; LOAD TEST - THZ ROTARY ACTUATOR CYCLED 10
TIMES WITH A 75 INCE-LB INPUT: EFFICIENCY TEST - THE ACTUATOR WAS MOUNTZLC
IN A TEST FIXTURE AND CYCLED 3 TIMES AGAINST A S00 INCH-LB LOAD.
EFFICIENCY WAS CALCULATED WITH INPUT AND SUTEUT TORQUE MEASUREMENTS
(INPUT TORQUE DID NOT EXCEED 17.1 INCH=-1LEB) .

OMRSD: GROUND TURNAROUND INCLUDES MONTITORING FUMOTIONAL TEST OF
RADIATORS AND VERIFYING PROPIZR FUNCTION OF GEAREOXES. THESE TESTS ART

FPERFORMED FIRST FLIGHT AND FOR EVERY FLIGHT WHERE THE RADIATORS WILL 2I
DEFLOYED.
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. SHOTTLE CRITICAL ITEMS LIST — OREITER
SUBSYSTEM :ACTUATION MECH-RADIATORS FMEA NO 02-4G =132 -1 REV:03/07/88
{C] INSFECTION

RECEIVING INSEECTION
MATERIALS CIRTIFICATION VERIFIED BY RECEIVING INSPECTION. ALL PURCHASED
PARTS DATA PACKAGES INSPECTED HY RECEIVING TNSPECTION.

CONTAMTHATTION CONTROL

DETATL PARTS ARE CIZAMED TO A 300 LEVEL AT STUPPLIER. SUPPLIER COBTAMTYA=-
TION CONTROL AND CORROSION PROTECTION EROVISTONS VERIFIED BY INSPECTION.

ASSEMBLY / INSTALLATION

ALL MACHINED PARTS ARE DEBURRED AND VERIFIED PER DEAWING REGQIUTIREMENTS.
INSTALLATION FROCCEDWRE VERIFIED BY INSFECTTION. DCAS MANDATORY INSFECTION
POINTS (MIFS) IMDOSED ON MANUFACTURING, INSTALLATION AND ASSEMBELY OF
ACTUATURS. INSPECTION VERIFIES SEAL INSTALLATICON, BEARING INSTALLATICN,
AMD THAT GEARDOUXES ARE FROPERLY IUBRICATED.

NORDESTRIOCTIVE EVAIDATION

INSFECTION VERIFIES ALL DETAIL PARTS MACHINED TO CURTISS=-WRIGHT CRAWZHNES
ARE MAGNETIC PARTICLE OR DPENETRANT INSPECTED. GEARRS ARE MAGNETIC
FARTICLE INSPECTED, VERIFIED BY INSPECTICON. '

CRITICAL PROCESSES

TNSPECTION VERIFIES SHOT PEENING OF GEARS TO PRECLUDE FATIGUE, ANT HEAT-
TREATMENT.

TESTING

ROCEWELL HARDNESS GF GEARS 15 VERIFIED BY. INSPECTION. ATP VERITIED BY
INSPECTICN.

HANDILING/ PACRAGTING
HANDLING, PACKAGING AND STORACE REQUIREMENTS ARE VERIFIED EY INSPECTTON.

(D} FATIDRE HISTORY

THERE HAVE BEEN WO ACCEPTANCE TEST, QUALTFICATION TEST, FIELD OR FLIGHT
FAITURES ASSCCIATED WITH THIS FAILURE MODE.

{E) CPERATIONAL USE
HONE.
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