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ASSEMBLY ;AIR DATA FROBE [ADE) CRIT. FUNC: 1R
P/N RI :MC147-0012 CRIT. HDW: 3
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TORQUE LIMITER, DEPLOYMENT ACTUATOR

FONCTION:
™3 FROTECT THE ACTUATOR HOTOR/GEARBON /DIFFERENTIAL BY ALLOWING
FREDETERMINED SLIPFAGE WHEN THE AIR DATA FROBE CEPLOYMENT MECHANTSM
ETALIS OR JAMS.

FATLITRE MOOE:
l TORQUE LIMITER FAILS TC SLIP AT MAXIMUM ALIOWARLE TORQUE

SE(S) :
ADVERSE TOLERANCES/WEAR, CHANGE IN MATERTAL FROPERTIES, CONTAMINATION,
FOREIGN OBJECT/DEERIS, DEFECTIVE PART/MATERTAL OR MANUFACTURING DEFECT,
TEMPERATURE

EFFECT(S) ONz
(A} SUBSYSTEM (B)INTERFACES (C)MISSION (D)CREW/VEHICLE

{A,B) WITH JAM CONDITICN, POSSTBLE INABILITY TO DEPLOY PROBE. ILOSS OR
DEGRADED FUNCTION OF ONE AIR DATA PROBE (ADP),

{C,D) CREW MUST RESOLVE DILEMMA RESULTING FROM ONE FAILED FROBE AND
LESELECT OUTFUT DATA FROM FAILED SIDE. SECOND (REDUNDANT) ADP IS
ADEQUATE FDR LANDING BY FLIGHT CONTROL. POTENTIAL LOSS OFf CREW/VEHICLE
DUE TC FLIGKT CONTROL INSTARILITIES WHEN AL ATR DATA IS LOST.

FAILS REDUNDANCY SCEEEN "A" SINCE THERE ARE NO TURNAROUND TESTS TO VERIZY
A FAILURE OF TEE TORQUE LIMITER AND FATLS SCREEN "EM SINCE THERE IS NoO
VISUAL OR INSTRUMENTED WAY OF DETECTING A FATLURE OF THE TORQUE LIMITZR
WHILE IN PLIGHT. _ :
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DISPOSITION & RATIONALE:
(A)DESIGN (B)TEST (C]INSPECTION {D)FAILURE HISTORY (E)OPERATICNAL USE

A) DESICH :

¢ %HE CEPLOYMENT ACTUATOR CONSIETS OF A FLANETARY GEARBOX/DIFFERENTIAL AND
A SPRING-LOADED (4} BALL~DETENT TORQUE LIMITER DRIVEN BY TWO (REDUNDANT)
3=-PHASE ELECTRIC MOTORS: EACH WITH AN INTEGRAL SERING=LOADED BRAKE.
HEOUUSING FABRICATED OF SAL~4V TI AND DESIGNED TD PRECLUDE THE ENTRY OF
FOREIGN PARTICLES. GEARS MADE COF FEL3-BMC CREZ; 4340 AND gNI-4C0=-, 20
ETL. BEARINGS MADE OF 440 AND QTHER CRES. PARTS CLEANED TO LEVEL 300, PER
MA0110=301 {(FRIDR TU ASSEMBLY}. ASSEMELED TH A CLASS 100,000 SLEAN ROOM
{FER FED-ETD-20%9}. DUAL ROTATING SURFACES QN BEARINGS. SAFETY FACTOR
1.4 MINIMUM. PFROVISION EXTSTS TD CYCLE ACTUATOR (TC LOOSEN :
STALLED/JAMMED MECHANISM)}. BRAKES ARE DESIGNED TO FAIL IN THEE ENGAGED

. POSITION. DIFFERENTIAL IS DESIGNED TO DISTRIBUTE FOWER FROM EITHER ONE OF

BCTH (REEDUMDANT) MOTORS. TORQUE LIMITER IS5 DESIGHED TG PROTECT MUTORS
AND DRIVE TRAIN FROM AN OVERLOAD FAILURE.

(B) -TEST
QUALIFICATION TESTS: QUAL-CERTIFIED PER CR-28-147-0012-0001.
QUALIFICATION TESTSE INCLUDED: SHOCK TEST (BASIC DESIGN SHOCK PER MIL-
STC=31l0, METHOD %16.1, PROCEDURE I; THRANSIENT SHOCE AT +/=0_25 G'S PEAK
AND 5 TCO 3% HZ SINUSOIDAL VIEBRATION), QUAL-ACCEPTANCE VIRRATTON TEST
{QAVT) (ACOUSTIC VIBRATIONS FROM 20U-2,000 HZ FOR 310 SECONDS TO 1 MINUTE

. IN EACH OF THREE ORTHOGONAL AXES; ELECTRICAL CIRCULTS CHECKED WITH
ACTUATOR CYCLED FROM STOWED, TO DEPLOYED, TO STOWED POSITION], RANDOM
VIBRATION TEST (GPFT)(20-2,000 HZ; 5 MIN. IN BACH X, ¥ AND Z-AXIS), 100-
MISSTON RAMDOM WIBRATION TEST (20-2,000 HZ; 48 MINUTES IN EACH X, Y AND
Z=A¥IS), THERMAL CYCLING TEST (CYCLED FIVE TIMES RETWEEN =100 DES F AND
+3%0 DEG F, WITH 50 MINUTES DWELL AT EACH EXTREME} AND OFERATING LIFE
TEST (ACTUATOR CYCLED 2,000 TIMES AT ROOM TEMPERATURE: INCLUDES MOTOR 1
AND MOTOR 2 CYCLED 400 TIMES EACH, ALONE, AND WITHIN 30 SEC/STROKE! AND
1,200 CYCLES WITH BOTH MOTORS AND WITHIN 15 SEC/STRCKE). EXPECT 500
CYCLES PER 100-MISSICN LIFE. POWER CONSUMPTION TEST, FPRESSURE LEAK
TEST, FREE-PLAY TEST AND IRREVERSTBILITY TEST WERE CONDUCTED AS DEFINED
IN THE ACCEPTANCE TESTS. CERTIFICATION BY ANALYSIS/SIMILARITY INCLUDED:
FUNGUS, QZONE, ACCELERATICN, TRANSPACKAGE, SAND/DUST, SALT SPRAY, MARGIN
OF SAFETY, HUMIDITY, THERMAL VACUUM, AND EXPLOSIVE ATMOSDHERE.

ACCEPTANCE TESTS: INCLUDES EXAMINATICON OF PRODUCTS {FOR WRIGHT,
DIMENSIONS, CONSTROCTION, CLEANLINESS AND FINISH), ACCEPTANCE VIBRATION
TESTS (AVT} (20-2,000 HZI, 30 SEC TC 1 MINUTE, IN EACH OF THREZ ¢RTHOGONAL
AXES: WITH ELECTRYCAL CIRCUITS MONITORED FOR CONTINUITY), ACCEPTANCE
THERMAL TESTS (ATIT) (CYCLED BETWEEN =80 DEG F AND +320 DEG F; MOTOR 1,
MOTOR 2 AND DUAL MOTOR), ECNDING TEST (PER MFQ004-002), POWER CONSUMPTICYH
TEST (WITH TEMPERATURE BETWEEN =80 DEG F AND +330 DEG F, SIHGLE MCTOR
DEFLOYED WITHIN 30 SEC, DUAL MUTORS DEPLOYED WITHIN 15 SEQ, 22
WATTS/MOTOR MAXIMUM, 400% MAXIMUM STARTING CURBLNT AT FATED ZOAD),
INSULATION RESISTANCE TEST AND ODIELECTRIC WITHSTANDING VOLTASE TEST (P=ZR
MFO00Q4=-002), PRESSURE LEARAGE TEST (PNEUMATIC CHANNEL LEARAGE IS 0.010
INCH=HG/HIN AT 80 INCH-HG APPLIED AIR FRESSURE], CYCLING TEST (3INGLE
MOTCR, 40 CYCLES EACH AT 30 SEC/STROKE: DUAL MOTOR, 120 CYCLES AT 15
SEC/STRCEE) , FREEPLAY TEST (MAXIMUM ANGULAR FREEPLAY AT OUTPUT SHAFT -f -
0.025 DEGREES, WITH 78.8 INCH-LB REVERSING TORQUE: MAXIMUM LATEIRAL
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FREEFLAY OF ROTARY CARRIER +/~0.001 INCH, WITH REVERSING LOAD OF 10 L3),
STALL/MAXTMUM TORQUE TEST, IRREVERSIBILITY TEST (ACTUATOR MUST BE
IRREVERSIBLE TO THE MAXIMUM OFERATING LOAD IN EITHER DIRECTION) AND
TRAVEL LIMITSE TEST (ACTUATOR AND OUTFUT ARM CYCLED FULL TRAVEL TC VERIFY
COMPLIANCE WITH MECEANICAL AND ELECTRICAL LIMITS).

OMRSD: NO TEST IS AVATLARLE FOR THIS FAILURE MODE. FPROESER FUNCTIAN OF
THE TORQUE LIMITEE IS VERIFIED PERIODICAIYY AS PART OF THE MAINTENANCE
SAMPLING -PROGRAM.

(€} INSPECTION

RECEIVING INSPECTION
MATERIAL AND FROCESS CERTIFICATIONS VERIFIED EBY INSPECTION.

CONTAMTINATION CONTROL

ALL FARTS ARE CLEARNED REFQRE TORQUE LIMITER ASSEMBLY. THE TORQUE LIMITER
I3 ASSEMBLED IN A CLEAN ROCM. CLEANLINESS TO LEVEL 300 VERITIED BY
INSPECTION. <CORROSION CONTROL PROVISIONS ARE VERIFIED EY INSPECTION.

ASSEMELY /THSTALLATION

TORQUE LIMITER ASSEMBLY VERIFIED EY INSPECTION. SLIP TORQUE VERTFIED BY
INSPECTION AT SUB-ASSEMBLY. SFRING DIAMETER AND FORCE VERIFIED BY
INSPECTICN.

NONDESTRUCTIVE EVALUATION _
STRUGTURAL INTEGRITY OF DETAIL PARTS VERIFIED BY PENETRANT OR MAGNETIC
PARTICLE INSPECTION. TECHNIQUES AND TECHNICYANS ARE CERTIFIZD.

CRTTTCAT. FRYESSES
HEAT TREATING, BEARING INSTALIATION AND LUBRICANT APPLICATION VERIFIED BY
INSPECTION.

TESTING

GEAR HARDNESS TEST, ACRCSS PIN MEASUREMENT AND REDLINE TEST FOR
COMPOEITE ERRCR ARE VERIFIED BY INSPECTION. A STALL/MANINUM TDRQUE
TEST, TO VERIFY CLUTCH SETIING IN THE ASSEMBLED UNIT, IS INSPECTED
DURING ATE.

(D) FATLURE HISTORY .
THERE HAVE EEEN NO ACCEPTANGE TEST, QUALIFTCATION TEST, FIELD OR FLIGHT
FATLURES ASSOCIATED WITH THIS FAILURE MODE. -

(E) OPFRATIONAL DSE
IF ALL AIR DATA IS LOST, CREW MUST MAINTAIN PITCH ATTITUDE WITHIN “THETA"
LIMITS DISPLAYED ON THE CATHODE RAY TUBE (CRT).




