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ASSEMBLY :PNL A2 : - GCRIT. FUNC: 1R
P/N RI sME432-0255-0001 CRIT. HDW: 32
P/N VENDOR: YVEHICLE 102 102 104
QUANTITY £l EFFECTIVITY X X X
1ONE PHASE(S): PL IO 00 X DO LS

PREPARED BY:
DES H D EADDAD
L gy» #5=$FT ¥ HARADA
J T COURSEN

2ec .ﬂz};agﬁ_q LT

ITEM: '
M2, DICITAL "DISPLAY (RENDEZVOUS RADAR INDICATDR)}, KO=-BAND DIGITA.L
DISPLAY, XU=BAND RANGE, RANGE RATE, ELEVATION, AND AZIMUTH ANGLES. ’

FURCTION:
PROVIDES DIGITAL DISPLAY OF RANGE AND RANGE RATE OR ELEVATION AND
AZIMUTH ANGLES m SELECTICN BY DEDICATED EHITCI-I (FMEA # 0S5—-2R-5101).
AGVTIAIMI:

FAITDORE MODE: : ; i BERL ;
SHORTS TO GROUND, Im.u. SHORT TO CASE [(GROUND)

n- I|1

CADSE (8) ¢ '
VIBRATION, TINMPERATURE, MECHANICAL SH:I*:H, CONTAMINATION, MISHANDLING,
PIECE PlRT STRUCTURAL FAILURE. : o

EFFECT(SJ ON1
(X) SUBSYSTEM (B)INTERFACES (C)MISSION (D) CREW/VEHICLE

[ B!‘!‘EC‘I’S GH ABILITY ﬂr*ﬁmL, HSI‘I‘I-QH QR Lﬂ'l'."ﬁ mn GIEERLS = 1lR/i

(A, IJ LOSS OF u’iuﬂ"qra LoCH sm, REAL-TTME" nnc:smu REQUIRED TO
PERFORM IN~-FLIGHT MAINTENANCEZ FROCEDURES OR JETTISON THE DEPLAYED
ASSEMBLY.

(C,D) POSIIBLE LOSE® OF CREW/VERICLE ATTER TWO FALLURES IF DA CANNOT BE
SECURED FOR REENTRY COR‘ JETTISONED. REENTRY WITH GIMBALS UNLOCKED MAY
CAUSZ DAMAGE TO THE RADIATOR.

EFFECTS ON mss:aﬂa ﬂoﬂrmn KD=BAND SYSTEM sm'rpon'r - 2/

(A,B,C) LOSS GF ALL MISSION OBIECTIVES nxqum:m-. KU=RAND COMM DATA
PROCESAING OR RENDEZVOUS RADAR.

{D) HO EFFECT.

. O5-2R- R0
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EFFECTS ON FEDVIDIHG LGATA TO N3P FOR STATE VECTOR UPDATE - 1R/3

{A.B,S, D) MSS OF ONE OF "H-IRIE REDUNDANT PATHS TU SUPPLY DATA TO NSP FOR
STATE v:ma UPDATE. OCHF PROVIDES AN INDEFENDENT PATH FOR STATE VECTOR
UPLATE. AFTER FOUR FAILURES POSSIBLE LOSS OF CREW/VEHICLE DUE TO LOSS OF
STATE VECTOR UFDATE. NOTE~ A SINGLE FAILURE OF A KU-BAND SPA DASH NUMBER .
-4001 CAN CAUSE THE 1LO5S QF POWER TO BOTH MHSP's, RESULTING IN ONLY CHE
REMAINING PATH (UHF) TO UPDATE THE STATE VECTOR. THISI FAILURE CAN OCCUR
DU'E.IHG ANY MISSION PHAZE. (FU~BAND POWERED OM OR QOFF.)

DISPOSITION & RATIONALE:
{A)DESTGN (B)TEST EC]HEFICTIDH (D} FAILORE HISTORY [I}OMGHLL USE

(A) DESIGN

THE RENDEZVOUS RADAR INDICATOR (RRI) PROVIDES TWG FOUR DIGIT DISPLAYS WITH
A PLUS OR MNINUS SIGN T0 INDICATE RANGE/ELEVATION AND RANGE RATE/AZIMUTH
INFORMATION FROM ONE OF TWO DATA SOURCES (SELECTION OF WHICH IS DETERMINED
BY EXTERNAL SWITCH). THE ELECTRICAL, ILECTRONIS AND ELECTRICAL MECHANICAL
COMPONENTS . ARE SELECTED FROM OR IN ACCORDANCE WITH THE ORBITER PREFERRED
PARTS LIST (OFPL} REQUIREMENTS, CCMPONENT APPLICATIONS ARE EVALUATED 7O
ASSURE COMPLIANCE WITH DERATING REQUIREMENTS.

(B) TEST

mncnﬂnn;m-rmmmn frmme
TESTING _AND ANALYSIS . KAUE GEEN COMPLETED, umm AND INCLUDES:
FUNSTIONAL, VIBRATION mcmrm GQUAL/ACCEDANSE VIBRATION (QAVT), FLIGHT
VIBRATION ACCELERATION, THERMAL CYCLING, SHOCK, THERMAL VACUTM, TOUCH
TEMPERATURE, ELECTROMAGHETIC INTERFERENCE (EMI), LIGHTING, VOLTAGE
TRANSIENT AND VOLTAGE EXCURSION TESTS ALCNG WITH BOMDING AND FOWER TEST,

ACCEFTANCE AND SCREENING
ALL UNITS ARE SURJFECTED TO ACCEPTANCE AND JCREENING TESTS WHICH INCLUDE
FUNCTIONAL, LIGHTING, VIRBRATION, THERMAL, AND INSULATION -RESISTANCE (IR
TESTS.,; -, :

o) A
RADAR SELF-TEST PERFORMED EVERY FLIGHT. PEE

PR—

(C) INSFECTION --

RECEIVING INSPECTION

FERFORME . VISUAL I.Hﬁn’-BIIENEIQHIL mHIH.I.TIﬂH OF ALL INCOMING FPARTS PER
QUALITY CONTROL (QC) INSTRUCTIONS. CERTIFICATION RECORDS/TEST REPORTS AREK
MAINTAINED CERTITYING MATERIALS AND FHYSICAL PROFPERTILES.

0OS-2R- R
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CONTAMINATION CONTROL B

QUALITY ASSURANCE (GQA] VERIFIXS THAT APPROPRIATE FROCEDURES AND SHOP
FRACTICES ARE UTILIZED FOR CONTAMINATION CONTROL 1IN ALL FPHASES OF
MANUFACTURING .

ASBEMBLY/ INSTALLATTON _

HARDWARE IS ASSEMBLID WITH CONTROLLED FPRINTS AND SEQUENTIAL BUILD
OPERATION SHEETS WEICH INCLODE MANDATORY INSPECTION POINTS. ASSEMBLY
BENCHES ARE EQUIPPED WITH GROUND STRAFS AND BENCH COVERS FOR USE DURING
HANOLING OF STATIC SENSITIVE DEVICES. Coa

- e, o - TP .

CRITICAL PFROCESSES -7 .

ALL CRITICAL FPROCESSES (WAVE SOLDERING, “CONTORMAL COXRTIRG,— AND FLANT
RETARDANT COATIRG) ARE PERFORMED IN ACCOADANCE WITH SUPPLIER PROCESS
STANDARDS, AUDITED BY QA, AND INSPECTED PER OPERATION SHEET.

TESTING :
ACCEPTANCE TESTS FROCEDURE IS5 OBSERVED AND VERIFIED BY OO, INCLUDIKG
LIGHTING, AVT, ATT AND INSULATION RESISTANCE (IR) TESTS.

= AmSTE A = -

AANDLING/PACTAGING - ..

PARTS PACKAGED AND PROTECTED ARE VERIFIED EY INSPECIION TO APPLICABLE
REQUIREMENTS. . L

(D) FAILURE HISTORY

- - - T

THER®E HAVE BEEN WO PIELD (POST DELIVERY! FAILDRES OF THE RENDEIVOUS RADAR
INDICATOR. THERE WERE THREE FATLURES REPCRTED DURING QUALIFICATION
TESTING: ONE WAS NOT DUPLICATED OR VERIFIED AND TEST SEQUENCE WAS CONTINUED
(CAR AB7825). ANOTHER (CAR AB7071), THE LOSE. OF A SEGMENT IN ONE DISPLAY
DIGIT WAS ISOLATED TO MINUTE CRACEKS IN THE METALLIZATION OF THX
DECODER/DRIVER INTEGRATED CIRCUIT. AN INCOMING INSPECTION SCREENING TEST
WAS ESTABLISHED AND  INCORPORATED FOR ALL . DECODER/DRIVER DEVICES. THE
THIRD FAILURE (CAR ABS679), WAS PEXPERTENCED DURING VIBRATION WHERE TWO
DISPLAY DIGITS PATLED . TO ILIUMIMATE. THESE WERE ISOLATED To THE LAMP
MODULES WHICH WERE LOST REFORE FAILUREZ ANALYSIS WAS ACCOMPLISHED. SIMILAR
FAILURES WITHIN DIEPLAYS EAVE ATTRIBUTED THIS TYPE OF FAILURE TC WIRE
CONNECTION WI " THE LANF MWODULE. ADDITIONAL INSPEOTION AMD SCREENING
TESTS WERE INCORPORATED.

WHILE THERE WERE SEVERAL ACCEPTANCE TEST FAILURES, ONLY ORE WAS
SICNIFICANT {(CAR AQD874). THIS WAS A FUNCTIONAL FATIIRE RESULTING IN AN
TKCORRECT OISPLAY. ~ ANALYSIS DISCLOSED THAT THE DESIGN PARAMETER MARGINS
WERE INADEQUATE AND UNDESIRED OQSCILLATION CoULD OCCUR. AN ENGINEERING
DESIGR CHANGE FROPCSAL (EDCP) WAS PROCESSED AND APPROVED THAT ADDED A
FOSITIVE FEEDBACK CIRCUIT, THUS ELIMINATING THE POTENTIAL CIRCULT
OSCTLIATION, ALL FLIGHT UNITS WERE RECONFIGURED AND. IDENTIFIED AS =0002.

052232 | _
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(E) OFERATIONAL USE

WORFARGOND TO REGAIN ABILITY TO CONTROL, POSITION, OR LOCK ANTENNA

GIMBALS
REAL-TIME DECISICH TO PERFORM EA-1" ALTIRH!.TE an':n IN=-FLIGHT MAINTENMAMCE

PROCEDURE TO LOCK TEE GIMBALS AND STOW THE DA OR TO JETTISON THE DA,

WORKARQUND TO REGATN SUPPCRT OF MISSION OBIECTIVES
coMM: NONE. RADAR: ATTEMPT. RENDEZVOUS. WITH ALTERMATE SENSORS. USE BACK-

UF RENDEIVDUS PR:DC'EIHIRIS

mmmu'n:n O MIDE TEE STATE VECTOR JPUATE -
THE STATE VECIGR CAN BE UPDATED VIA THE HQEH.LL S5=BAND COMMUNICATIONS LINK

OR VIA UBF/AUDIO.
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