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FAILURE MODES EFFECTS AMALYSIS (FMEA) -- CRITICAL HARDWARE

NUMBER: D2-4H-R1DI1-X

SUBSYSTEM NAME: kU-BAND ODEPLOY MECHANISM
REVISION : 2 10/01/90

- - LRl Ll T ——

PART NAME PART NUMBER
VENDOR NAME YEHDOR NUMBER
ZRU : REPLOYMENT MECHANISH ASSEMBLY ¥070-344302
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QUANTITY OF LIKE ITEMS: 1

FUNCTION:

REDUNDANT MOTORS ACT THROUGH A4 DIFFERENTIAL AND GEARBOX TO ORIVE THE KU-
BAND ORIVE CAM, THE DRIVE CAM ROTATES THE KU-BAND ANTENHA TO STOW AND
CEPLOY POSITIONS AND IS RETAINED BY ROLLER/DETENT LOEX MECHAMISMS.
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REVISION# 2 10/01/3Q R

CRITICALITY QF THIS
ITEM NAME: DEPLOYMENT MECHAMISM ASSEMBLY FAILURE MODE;1R2

SUBSYSTEM: KU-BAND DEPLOY MECHANISM

FAILURE MODE:
PHYSICAL BINDING/JAMMING

MISSION PHASE:
00 ON-ORBIT
09 O -ORBIT

w VERICLE/PAYLOAD/KIT EFFECTIVITY: 102 COLUMBIA
103  DISCOVERY
104  ATLANTIS
105 ENDEAVOUR

ay 4%

CAUSE :
ADVERSE TOLERANCES/WEAR, CONTAMINATION/FOREIGN 0BJECT/DEBRIS, DEFECTIVE
PART /MATERIAL OR MANUFACTURING DEFECT, TEMPERATURE, VIBRATION

—  CRITICALITY 1/1 DURING TNTACT ABORT QNLY? WO

REDUHDANCY SCREEN A) PASS

B) PASS

€) PASS
PASS/FAIL RATIONALE:
A)
B}
)

- FAILURE EFFECTS -

{A) SUBSYSTEM:
FAILURE WILL RESULT IN A LOSS OF ABILITY TO DRIVE THE KU-BAND STOWED OR
DEPLOYED.

(B) INTERFACING SUBSYSTEM{S):

FAILURE WILL CAUSE MOTOR STALL AND RESULT IN AM INABILITY TO EITHER USE
KU-8AND SYSTEM OR CLOSE PAYLOAD BAY DOOR. PROCEDURALLY, DRIVE COMMAND
WILL BE REMOVED BEFQRE MOTQUR BURNQUT CAN QOCCUR,
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(C) MISSION:
FATLURE WILL RESULT IN A POSSIBLE LOSS OF MISSIDN DUE TO INABILI™Y TO
USE KU-BAND SYSTEM,

(D) CREW, VEMICLE, AND ELEMENT(S):

FAILURE WILL REQUIRE JETTISON GF KU-BAND TO ALLDW PAYLGAD BAY DOOR
CLOSURE. LDSS OF ALL REDUNDANCY RESULTS IN POSSIALE LOSS OF
CREW/VEHICLE DUE TO AN INABILITY TQ CLOSE PAYLDAD SAY DOORS.

{E) FUNCTIONAL CRITICALITY EFFECTS:
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{A) DESIGN:

DESIGN INCLUDES CONTROLLED OIMENSIONS WITH DYNAMIC, TEMRERATURE, AND

PRESSURE ALLDWABLES QN INTERACTING SURFACES TO PREVENT ADYERSE

TOLERANCE ACCUMULATION EFFECTS. COMPONENTS ARE FABRLCATED OF MATERTALS

SUCH AS A-286 CRES, 440C CRES, BERYLLIUM COPPER AND INCODNEL 718 AND LRE

SUPPORTED BY BALL BEARINGS TO LIMIT WEAR AND PARTICLE GENERATION.

SEALS PROTECT INTERWAL MOVING PARTS FROM FOREIGN CONTAMINATION. THE

iSSEHBLT CONTAINS RECYCLE PROVISIONS. THE ULTIMATE FACTOR OF SAFETY I3
4 MINIMUM.

a (B) TEST:
RIGSING TESTS: VERIFY ANTENNA [NTERFACE PLATE IS LQCKED, DEPLOYED AND
STOWED, WITH 1,200 INCH-LB TORQUE APPLIED. VERIFY ROTATIONAL POSETION
ACCURACY. AFPLY 28,000 INCH-L8 TORQUE IN BOTH QIRECTIONS, THEN _
DISASSEMBLE, INSPECT, CLEAN, AND REASSEMELE. REVERIFY POSITIONAL
ACCURACY WITH TORQUE APPLIED. VERIFY SWEITCM ASSEMELY FUNCTION. VERIFY
POSITIONAL ACCURACY IN THE FULL OEPLOY, INTERMEDIATE DEPLOY, AND STOW
POSITIONS WITH THE MATCRED SET GEARBOX.

QUALIFICATION TESTS: THE FOLLOWING IS A SUMMARY OF TESTS CONOUCTED

PER CR 44-544801-001 TO [NCLUGE BOTH NATURAL ANG INDUCED ENVIRDMMENTAL
EFFECTS TO THE KU-BANMD DEPLOYMENT MECHANISM ASSEMBLY. FUNCTIOWAL TESTS
WERE CONDUCTED CURING ANQ FOLLOWING EACH PHASE OF TESTING TO DETERMINE
FFFECTS. ENVIRONMENTS AND REQUIREMENTS ACCEPTED BY ANALYSIS INCLUOE
FUNGUS, OZONE. SALT SPRAY, ACCELERATION, SCOLAR RADIATION (THERMAL AND
NUCLEAR), METEOROIDS, SAND AND DUST, STORAGE, AND FACTOR OF SAFETY.
FLIGHT VIERATION LEVEL - 20 TO 2,000 HZ WITH MAXIMUM LEVEL OF Q.0L7
g2/M2 AT 100 TO 250 KZ ALL AXES, WITH AND WITHOUT SIMULATED ANTENNA.
THERMAL - STABTLIZED RANGE FROM -100Q 0EG F TO +300 QEG F. FUNCTIONAL
TESTS CONOUCTED AT -100 0CG F, +70 DEG F, AND +160 DEG F. LOAD - TESTS
COMSINED AXIS LOADING TO 140% LIMIT LOAD, LIFE CYCLE TESTS - 1,000
CYCLES IN AODITION TO CYCLES CONDUCTED DURING WARIOUS QUALIFICATION
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TESTING AT 24 VARIOUS LQAD AND MOTOR COMOTITIOMS. SEPARATION TEATS -

BREECH AND RELEASE NUT ACTUATED IN SIMULATED ZERO-G ENVIRONMENT.

OMRSD: DEPLOJY MOTORS' PERFORMAMCE 15 VERIFTED DURING MORMAL IN-FLIGHT
OPERATIONS, GROUND TESTING WOULD BE ACCOMPLISHED WHEN A VALID
VERIFICATION I5 UNOBTAINABLE DURING FLIGHT, OR FOLLOWING LAU
REPLACEMENT. ALSO0, SINGLE MOTOR QPERATION IS VERIFIZD EVERY FLOW:
DEPLOY MQTOR 1/STOW MOTOR 2 [S VERIFIED ON 00D FLOWS; AND DEPLOY MOTOR
2/5T0W MOTQR 1 [5 VERIFIED OM EVEN FLOWS.

{C) INSPECTICN:
RECEIVING INSPECTION
INSPECTION VERIFIES MATERIAL AND PROCESS CERTIFICATIONS,

CONTAMINATION CONTROL
INSPECTION VERIFIES CORROSION PRCTECTION PER MADBOS-301 AND
MATNTENANCE OF CCMPGNENT CLEAMLINESS PER MAQLL0-311 AND MAQL0-306.

ASSEMBLY /TNSTALLATION
INSPECTION YERIFIES ASSEMELY ANO RIGGING PER MLO308-012% SPECIFICATION
REQUIREMENTS. INSPECTION VERIFIES OIMENSIONS AND SURFACE FINISHES,
INSPECTION VERIFIES INSTALLATION QF RIVETS, INSERTS, THREADED FASTENERS
AND LOCKWIRE PER SPECIFICATION REQUIREMENTS. [MSPECTION VERIFIES

. BEARING [HSTALLATION.

NONDESTRUCT IVE EVALUATION
INSPECTION VERIFIES FEMETRANT EINSPECTION OF DETAIL PARTS.

CRITICAL PROCESSES :
INSPECTION YERIFIES CHROME PLATING OF PIN, SULDERING OF GROUNDENG
SPRING ASSEMBLY, AND HEAT TREATING OF DETAIL PARTS.

TESTING
FUNCTIONAL TESTIMG OF THE ASSEMBLY IS VERIFIED PER PROCEDURE.

HANDL ING/PACKAGING
HAMDLING ANMD PACKAGING REQUIREMENTS VERIFIED BY INSPECTION.

(0) FAILURE HISTORY:
THERE WAVE BEEN NO ACCEPTAMCE TEST, QUALIFTCATION TEST, FIELD OR FLIGHT
FATLURES ASSOCIATED WITH TRIS FAILURE MODE.

(E) OPERATIOMAL [ISE:

FAILURE WILL REQUIRE JETTISON QF XU-BAND TO ALLOW PAYLOAD BAY DOOR
CLOSURE AND PREVENT LOSS OF CREW/VEHICLE QURING ENTRY.
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| RELIABILITY ENGINEERING: D. M. MAYNE
DESIGN ENGINEERING  : S. L. SHARP
QUALITY ENGINEERING  : D. J. BUTTNER
NASA RELIABILITY ; .
NASA SUBSYSTEM MANAGER !
NASA QUALITY ASSURANCE :
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