SHUTTLE CRITICAL ITEMS LIST = CORBITER

SUBSYSTEM :ACTUATION MECH-RADIATORS FMEA NO 02-4G -182 =3

REV:D3/ 07,83

ASSIMBLY :RADIATOR LATCH MECHANISM CRIT. FLHC: 1R
F/N RT tMCl47=-0016-0001 CRIT. HOW: 2
P/Y VENDCR:181730-1 CURTISS-WRIGHT YEHICLE 102 103 174
QUANTITY :12 EFFECTIVITY: b4 X X
t3 PER PANEL PHASE({S) ¢ PL I8 20X DO LB
6 PER SIDE :
REDUNDANCY SCREEN: A=-PASS B-FATL ¢=DASS
EREPARED EY: APPROVED B APPROVED BY (NASA):
DES M. A. ALLEN ©DES SSM 2 O o & S 4
REL M. B. MOSKOWITZ REL T T 4
QE W. J. SMITH® @QE /[ R
T
ITEM:

" CEARBOY, ROTARY ACTUATSR

FUNCTION:
PLANETARY GEZARBOX ROTARY DEVICE DRIVEN EY SHAFTING FROM 3 POWER DRIVE
UHIT (FOU). DRIVES PUSHRADS TO TRANSMIT MOTION TO BELLCRANES TO LATZH

COR UNLATCH DEPLOYABLE RADRIATORS TQ PAYLOAD SAY DOORS. GFAR RA™IO I 39
TG 1. .

FATIDRE MQDE:
FALLE FREE

CATSE({3) £
SLIPS AT LESS THAKN MINIMUM ALLOWABLE TORQUE, FAIL/DEFLECTICN ©F INTERNAL
PART, FATIGUE, VIBRATION

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

(A} LOSS OF CAPABILITY TC LATTH OR UNLATCH TWO QF SIX LATCHES ON OWE
RADIATOR EANEL. :

(B,C) WONE. REDUCEDN COOLING CAPACITY OF FREON COQLANT LOOPS
(APPROXIMATELY 10%) IF RADIATOR CANNOT BE CEFLOYER.

(D) NONE - FIRST FAILURE: LATCTHING OF RADIATORS IS NOT CRITICAL FOR SAFE
ENTRY UNLESS THE OTHTR FREON COOLANT LOOE HAS ALREADY BEEN LOST.

FAILS REDUNDAMNCY SCREENM "BY SINCE A FLICHT

FAILURE OF THE GZARBOX CANNCT
EE DETECTAELE.
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DISPOSITION & RATIONALE:
{A)DESIGN (B)TEST (¢)INSPECTION (D)}FAILURE HISTORY (E)OPERATIONAL USE

(A) DESIGH
GEARS ARE DESIGNED WITH HIGH MARGINS. MAYTMUM CALCULATED TOOTH BINLIVG
STRESS APPRUXIMATELY 30,000 ESI, ULTIMATE ALLOWABLE 270,000 DSI.
ACTUATOR IS DESIGNED TO ACCEPT FULL PQU QUTPUT WITHOUT FAILURE.
ULTIMATE LOAD = 1.4 TIMES LIMIT LOAD. GEARBOXES ARE DESIGNED TO

FRECLODE ENTRY OF FOREIGN MATERIAL, L2538 OF LUBRICANT AND JAMMING OF
GEARS ., '

{(B) TEST
QUALITICATION TESTS: THE ACTUATOR IS CERTIFIED BY CR-20-147=00185~000L1A.
QUALITICATION TESTS INCLUDE: ACCEPTANCE TEST — TO CONFIRM ALT
REQUIREMENTS SPECIFIED ON PARAGRAPH ¢.2.2 OF PROCUREMENT SP=C ARE MET:
VIEPATION TEST - 20 TO 2,000 HZ RANGE WITH MAXIMUM OF 1.0 g2/HZ FROM 200
TQ 400 HZ FOR 5 MINUTES PER AXIS AT LEVEL "A" AND 0.6 g2/42 FRCM 200 To
400 HZ FOR 34 MINUTES FER AXIS AT LEVEL "B"; THERMAL CYCLE - TUE ACTUATGE
THERMALLY CYCLED FIVE TIMES FROM 470 DEG F TO +33C DEG F TO +220 DEC B T4
-100 DEC F TO =157 DEG F TG +70 DES F, CWELL AT EACH TEMPERATURE WAS AT
LEAST 60 MINUTES AFTER THERMAL STAEILIZATION AT =100 OES F AND +224
DEG F. THE ACTUATOR WAS CYCLED TWICE WITH 50 INCH-LBE INPUT: STOPS TEET
- THE ACTUATOR COPERATET AT 14.25 RPM AND NO LOAD INTO STMTLATED
STRUCTURAL STOPS 100 TIMES IN EACH DIRECTION; FREEPLAY = THE ACTUATCR
MOUNTED IN TEST FIXIURE WITH THE INPUT SHAFT FIXED WITH A TORQUE OF 170
INCH-LB APPLIED TC OUTPUT ARM; QPERATING LIFE TEST - THE ACTUATRR CYCLED
1,320 TIMES WITH A 50, INCH-LE INPUT; CERTIFICATION BY ANALYSIS/
SIMILARITY - THESE-INCLUDE FUNCUS, OZONE, PACKAGING, ULTIMATE LOAD,/LIMTT
LOAD, TRANSTENT SHOCY, LANDING SHOCK AND DESIGN SHOCK, THERMAL VACTTH
HOMIDITY, AND ACCELERATION. THE ACTUATORS WERE SUBJECTED TO SYSTEM
QUALIFICATION TESTS PER RADIATOR LATCHEING MECHANTSM INSTALIATTON VOT0-

5394430 (REF. CR-29-594450-001E) AND RADIATUR DIFLOYMENT MECHANTISM
INSTALIATION V070-594400 (REF, CR=29-334400-0010) ,

ACCEPTANCE TESTS: ACCEPTANCE TESTS INCLUDE: EXAMINATION af FRODUZT -
WEIGHT, WORIMANSHIP, DIMENSIONS, CONSTRUCTION, CLEANLINESS, FINISH,
IDENTIFICATION MARKING, TRACEABILITY, AND ULSE OF APPFROVED MATZRTALS AND
PROCESS: MO-LOAD DRIVING TEST - THE INPUT DRIVE SHAFT ROTATED SLCWLY TO
OQRIVE THE ACTUATOR THROUCH IT FULL TRAVEL AND RETURN WITH NO LOAD oON TH=Z
CUTFUT. THE PEAK TORQUE DID NOT EXCEED 2.0 INCH-LB., FREEPLAY TEST -
SEE QUALIFICATIOW TEST ABOVE; LOAD TEST = THE ROTARY ACTUATOR C¥CLED 13
TIMES WITE A 75 INCH-LB INFUT; EFFICIENCY TEST - THE ACTUATOR WAS MOUNTED
IN A TEST FIXTURE AND CYCLED 3 TIMES AGAINST A 500 INCH=-LE LOAD.
EFFICTENCY WAS CALCULATED WITH INPUT AND OUTPUT TORQUE MEASUREMENTS
{INFUT TCGRGQUE DID NOT EXCEED 17.1 INCH-LE} .

CMRSD; GROUND TURNAROUND INCLUDES MORITORING FUNCTIOWAL TEST oF
RADIATORS AND VERIFYING FPROPER FUNCTION OF GEARBONES. THEZE TESTS ART

FERFORMED FIRST FLIGHT AND FOR EVERY FLIGHT WHERT THE FADIATORS WILL 3=
DEFLOYED.
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{T) INSFECTION

EFCFIVING INSFECTION

MATERTALS CERTIFICATION VERIFIED BY RECEIVING INSPECTION. ALL PURCHASED
PARTS DATA PACKAGES INSPECTED BY RECEIVING INSPECTION,

CONTAMTNATTON CONTROL
DETATL PARTS ARFE CLEAMED TO A 300 LEVEL AT SUFPLIER. SUFFLIER CONTAMINA-~
TICN CONTROL AND CORROSION PROTECTICON PROVISIONS VERIFIED 3Y INSPECTION.

ASSEMBLY /ITNSTATIATION

ALl MACHINED PARTS ARE DERBURRED AND VERIFIED PER DRAWING REQUIREMENTS.
INSTALLATION PROCEDURE VERIFIED EY INSPECTION. DCAS MANDATORY INSPECTICH
POINTS (MIPS) IMEOSED OM MANUTACTURING, INSTALLATION AND ASSEMBLY OF

ACTUATORS. INSPECTION VERIFIZS SEAL IHSTALLATION, BEARING INSTALLATION,
AND LUBRICANT APPLICATICHN.

HONDESTRUCTIVE EVALUATION
INSPECTICN VERIFIES ALL DETAIL PARTS MACHINED TQ CURTISS=WRIGOT DRAWINGS

ARE MAGNETIC FARTICLE OR PENETRANT INSPECTED. GEARS ARE MAGNETIC
FARTICLE INSPECTED, VERIFIED BY IHSPECTION, '

CRITICAL PROCESSES '
INSPECTION VERIFIES SHOT PEINING OF GEARS TQ PRECLUDE FATIGUE, AND HEAT-
THEATMENT.

TESTING

ROCEWELL HARDNESS OF GEZARS I8 VERIFIED BY INSPECTION. ATP VERIFIED RY
INSPECTION.

HANDLING /PACTACING :
HANDLING, PACKAGING AND STORRCE REQUIREMENTS ARE VERIFIED BY TNSPECTION.

(D) FATIURE HISTORY

THERE HAVE BEEN NO ACCEPTANCE TEST, QUALIFICATION TEST, FIELD OR FLIGHT
FAITURES ASSOCIATED WITH THIS FATIITRE MODE.

(E)’ CPERATIONAL USE
HOMNE.
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