SHUTTLE CRITICAL ITEMS LIST -~ ORBITER

SUBSYSTEM :ACTUATION MECH-RADTIATORS FMEZA NO 0l=4G -132 -2 EEV:03/07/48

ASSFM3LY RADIATOR LATCH MECHANTSM CRIT. FUMC: 1R
P/H ORI tMOTA7=-0014-0001 CRIT. HDW: 2
P/N VENDOR:1281l780~1 CURTTISS=WRIGHT VEHICLE 1cz2 103 104
QUANTITY :12 EFFECTIVITY: p 4 -4 X
iTHREE PER PANEL FHASE(S): BL .0 o0 X Lo Ls

15TH PER SIDE
C-PAZS

REDUNDANCY SCREEN: A-PASS B-N/A
; ; APPROVE

PREFARED BY: APPRG
DES M. A. ALLEN  DES
REL M. B. MOSKOWITZ REL
QE W. J. SMITH QE

ITEM:
GEARBOX, OUPFOT ATLM

FUNCTION:
PLANETARY GEARBOX ROUTARY DEVICE DREIVEN BY SHAFTING FRCM A POWER DRIVE

UNIT (POU). DRIVES PUSHRODS TO TRANSMIT MOTION TO BELLCRAMES To LATCH oR

UNLATCH DEPLOYABRLE RADIATORS TO PAYLGAD BAY DUCRS. GEAR RATIO IS5 1% TO
1 4 . '

LURE MOLDE:
TRUCTURAL FAILURE

USE(5) =
EXCESSIVE LOAD, FATLURE/DEFLECTION OF INTERNAL PRRT, FATIGUE, VIBERATION,
MANUFACTURING DEFECT, MATERTAL DEFECT, STRESS CORROSION

EFFECTS CN:
(2) SUBSYSTEM (B) INTERFPACES (C)MISSION (D)CREW/VEETCLE

(A) LOSS OF SINGLE OUTDUT ARM RESULTS IN THE LOSS OF ONE OF STX IATCHES
CH RADIATOR PANEL.

(B,C) WOME. REDUCED COOLING CAPACITY OF FREON COOLANT LOGPS
(APPROXIMATELY 10%) IF RADIATOR CANNGT BE CEFIOYED,

{2} NONE - FIRST FRILURY: LATCHING OF RADIATGRS I3 NOT CRITICAL FOR 2ATE
ENTRY UNLESS THE OTHER FRECH COOLANT LOOP HAS ALREADY BEEN LOST.

DISPOSITION & RATIONALE :
(A)DESIGN (B)TEST (C)INSPECTION (D) FATLURE HISTORY (E}OFERATIONAL TSE

(4) DESIGN

EACH ACTUATCR IS DESIGNID To ACCEFT TOTAL PDU QUTEUT WITHOUT FATLURE.
USTIMATE LOAD = 1.4 TIMES ILTMIT LOAD.
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SHUTTLE CRITICAL ITEMS LIST - QORBITER
SUBSYSTEM :ACTUATION MECH=RADIATORS TFMEA NO 02-4C -132 -2 REV:03/57/2%

(B2} TE3T
QUALIFICATION TESTS: THE ACTUATOR IS CERTIFIED BY CR-29-147-0016=0001A.
QUALIFICATION TESTS INCLUDE: ACCEPTANCE TEST = T¢ CONFIRM ALL
RECUTREMENTS SPECIFIED OH PARAGRAPH 4.2.2 OF PROCUREMENT STEC ART MET;
VIBERATION TEST = 20 TO 2,000 HZ RANGE WITH MAYTMI'M AF 1.0 g3/HZ FRCM 240
TQ 400 HZ FOR 5 MINUTES FER AXIS AT LEVEL "A" AND 0.6 g2/HI FROM 200 TO
400 HZ FOR 34 MINUTES PER AXIS AT LEVZL "B"; THERMAL CYCLE - THE
ACTUATCR THERMALLY CYCLED FIVE TIMES FROM +70 DEG F TO +330 DES F TQ +220
DEG P TC -100 DEG F TCO -1€7 DEG F T +70 DES F. OWELL AT EACH
TEMPERATURE WAS AT LEMAST 60 MINUTES AFTER THERMAL STABILIZATICON AT -150
DEG F AND +220 DEG F. THE ACTUATOR WAS CYCLED TWICE WITH 50 INCH-13
INPUT; STOPS TEST = THE ACTUATOR OPFRATED AT 14.2% REM AND No LOAD INTo
SIMOLATED 3TRUCTURAL STOPS 100 TIMES IN EACH OIRECTION: FREEFLAY - THE
ACTUATUR MOUNTED IN TEST PIXTURE WITH THE INFUT SHAFT FIXZD WITH A
TORQUE OF 100 INCH-LB APPLIED TCO OUTPUT ARM; OPERATING LIFE TEST = TYHE
ACTUATOR CYCLED 1,820 TIMES WITH A 50 INCH-LB INPUT; CERTIFICATION BY
ANALYSIS/ SIMILARTTY - THESE INCLUDE FUNGUS, 0OZONE, BPAC¥AGING, ULIIMATE
LOAD/LIMIT LOAD, TRANSIENT SHOCK, LANDING SHOCE AND DESICN SHOOW, THERMAL
VAQUUM HUMIDITY, AND ACCELERATICN. THE ACTUATORS WERE SUBTECTED TO
SYSTEM QUALITICATICN TZSTS PER RADIATOR LATCHING MECHANTSM INSTALTATTAN

PRI,

VO070-594450 (BEF. CR-29-534450~-001F) AND RADIATOR DERLOYMENT MECHANISM
IRSTALTATION VD70=5394400 (REF. CH-25-3544400-001D) .

ACCEPTANCE TESTS: ACCEPTANCE TESTS INCLUDE: EXAMTNATION OF PRCOUCT -
WEIGHT, WORMMANSHIP, DIMENSIOKS, CONSTRUCTION, CLEANLIMESS, FIMIEH,

- IDENTIFICATION MARKING, TRACEABILITY, AND USE OF AFPFROVED MATERIALS AT
FROCESS; NO-LOAD DRIVING TEST - THE INPUT DRIVE SHAFT ROTATED SLOWLY To
DRIVE THE ACTUATOR THROUGH IT FULL TRAVEL AND RETURN WITH NO LOAD CN THE
QUTPUT. THE FEAK TORQUE DID NOT EXCEID 2.0 INCH=-LB. FREE-PLAY TEST -
SEE QUALIFICATION TEST ABRCVE: LOAD TEST = THE ROTARY ACTUATOR CY¥CLED 14
TIMES WITH A 7% INCH-LB INPUT: EFFICIENCY TEST - THE ACTUATOR WAS Motyrzr
IN A TEST FIXTURE AMD CYCLED 3 TIMES AGAINST A 500 INCHE~-ILE LOAD.
EFFICIENCY WAS CALCOULATED WITH INPUT AND QUTPUT TURQUE MEASURZMENTS
(INFUT TCORCQUE DID KOT EXCEED 17.1 INCH-LB) .

OMRED: GROUND TURNAROUND INCLUDES VISUAL INSPFECTICN OF HARDWARE TO
INSURE THAT PARTS ARE NOT BROFEN OR DEFORMED &ND MONITOR FUNCTIOMAL TEST
FOR EVIDENCE OF RINDING OR JAMMING. THESE TESTS ARE PERFCEMED FIRST
FLIGHT AND POR EVERY FLIGHT WHERE THE RADIATORS WILL BE DEPLOYZD.

(€} INSPECTION

RECEIVING INSPECTION

© MATERIALS CERTIFICATION VERIFIED BY RECEIVING INSPECTION. ALL PURCHASET
PARTS DATA PACFAGES INSPECTED BY RECEIVING IHSPECTION.

CONTAMINATION CONTRAL

DETAIL PARTS ARE CLEANED T0 A 100 LEVEL AT SUPPLIER. SUPPLIER COMTAMINA-
TION CONTRCL AND CORROSTION EROTECTION PROVISIONS VERIFIED BY INSPECTICEH.
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ASSEMBLY /THSTALLATTION

ALL MACHINED PARTS ARE DEBURRED AND VERIFIED FER DRAWING REQUIREMENTS.
INETALLATION PROCECURE VERIFIED RBY INSPECTICN. DOAS MANDATORY INSPECTIOH
BOINTE (MIPS) IMPOSED ON MANUPACTURIMG, IMSTALLATION AND ASSEMBLY &F

ACTUATORS. INSPECTION VERIFIES SEAL IKSTALLATION, BEARTHG INSTALTLATICH
AND LUBRICANT APPLICATION,

HONDESTROCTIVE EVAIUATION

INSPECTION VERIFIES ALL DETAIL PARTS MACHIVED TO SURTISS=-WRISHT DRAWIVGS
ARE MAGNETIC PARTICLE OR PEMNETRANT INSFECTED. GEARS ARE MAGNITIC
PARTICLE INSPECTED, VERIFIED BY INSPECTION.

CRITICAL PHDCEEEEE

INSFECTICN VERIFIES SHOT PEENING oF GEARS TO PRECLUDE FETIGUI, AND HEAT-
TREATMENT .

TESTING

ROCKWELL HARDNESS OF GEARS IS5 VERIFIED BY INSFECTION. ATF VERIFIED BY
INSFECTION. .

HANDLING/ PACKAGING
HANDLING, PACFAGING AND STCORAGE REQUIREMENTS ARE VERIFIED BY INSEECTION.

(D) FAILIRE HISTORY -
THERE HAVE BEEN NO ACCEFTANCE TEST, QUALIFICATION TEST, FIZLD OUR FLIGHT
FAILURES ASSOCIATED WITH THIS FAILURE MODE.

(E] OPERATIONAL USE
NONE.
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