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FAILURE MODQES EFFECTS ANALYSIS (FMEA) — CIL HARDWARE
WUMBER: 05-3-12601 =X

SUESYSTEM NAME: DISFLAYS & CONTROLE

REVISION: 1 OB/27/397
PART DATA
PART HAME PART NUMBER
VENDOR NAME VENDOR NUMBER
T AVIONICSE BAY 3B
LRL . HEAD UF DISFLAY ELECTRONICS UNIT MC409-0086-00X2

EXTENDEI::I DESCRIPTICN OF PART UNDER ANALYSE(S:
HEAD UF DISPLAY ELECTROMICSE (HUDE) LUNIT

- REFERENCE DESIGNATORS: BaVW/GA158
B5VTBA1ST

QUANTITY OF LIKE ITEMS: 2
TWO, HUDE NO. 1 &2

FUNCTION:
FROCESSES CRITICAL FLIGHT MEASUREMENTS FROM THE DATA BUS AND
TRAMSMITS DATA SIGHNALS TO THE PILCT DISPLAY UNLT {PDL, -

n53-77
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FAILURE MODES EFFECTS ANALYSIS FMEA = CIL FAILURE MODE
' HUMBER: 905-3-12801-02

REVISIONE: 1 OEZ2797
SUBSYSTEM NAME: DISPLAYS & CONTROLS
LRU: HUDE CRITICALITY OF THIS
ITEM NAME: HUDE FAILURE MODE: 1R2

FAILLRE MODE:
ERRONEQUS OUTPUT. ERRONEDUS SIGNAL TO DISPLAY.

MISSION PHASE: FL PRE-LAUNCH
LS LIFT-OFF
o0 ON-ORBIT

OO CE-CRET
LS LANDING/ZAFING

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 102 COLUMEBEIA
102 DISCOVERY
14 ATLANTIS
15 ENDEAVOUR

CAUSE:
ERROMEOUS INPUT. SHOCK. VIBRATION, CONTAMINATION, PIECE PART FAILURE.

CRITICALITY 1/1 DURING INTACT ABORT SNLY? NO

REDUNDANCY SCREEN A] PASS

B} PASS
C} PASS . -
PASS/FAIL RATIONALE:
Al
B)
C)
- FAILURE EFFECTS -
{8) SUBSYSTEM:

ERRCOMNEDLS DISPLAY ON AFFECTED DISPLAY UNIT.
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FAILURE MODES EFFECTS ANALYSIS {FIMEA) — CiL FAILURE MODE
NUMBER: D5-3-12€01- 02

(B) INTERFACING SUBSYSTEM(S):
NO EFFECT.

(C) MISSION:
NO EFFECT.

(D) CREW, VEHICLE, AND ELEMENT(S):
DETECT ERRONEOUS INDICATIONS OF GRITICAL FLIGHT DATA AND USE BACK
UP/ALTERNATE DISPLAYS,

(E} FUNCTIONAL CRITICALITY EFFECTS:

POSEIELE LOSS OF CREWAEHICLE (AFTER FAILURE OF THE PILOT'S HEAD UP DISPLAY

(HUD) DUE TO UNDETECTED ERRONEGUS OUTPUT ON THE COMMANDER (CDR) HUD

DURING THE FINAL PHASE GF LANDING. SPECIFICALLY. IF THE COR HUD ERRONECUS

OUTPUT FAILURE OCCURS WHILE TRANSITIONING FROM THE PRECISION APPROACH

PATH INDICATORS (PAPI'S) ON THE OUTER GLIDESLOPE (OGS) TO THE BALLBAR ON

THE INNER GLIDESLOPE (IGS), THERE IS INSUFFIGIENT TIME TO DETEST AND CORRECT

FOR ENERGY LOSS DUE TO INCORRECT GUIDANGE INFORMATION. .

DESIGN CRITICALITY (FRIOR TO DOWNGRADE, DESCRIBED IN {F:

{F) RATIONALE FCGR CRITICALITY DOWNGRADE:

ALTHOUGH THE TRITICALITY REMAINS UNCHANGED AFTER WORKAROUNDS
CONSIDERATION {ALLOWED FER CR S050107W), THEY ARE FROVIDING FAULT
TOLERANCE TO THE SYSTEM.

1. GOR HUD - VIA CROSECHECK FROM THE OTHER GOOD HUD AND DEDICATED
DiSPLAYS, THE CDR WILL DETERMINE THAT THE HUD IS FAILED AND FPOWER IT QFF,
THE CDR WILL TRANSITION TO THE DEDICATED DISPLAYS AMD QUT-THE-WINDOWY
VIEW FOR CRITICAL LANDING DATA AND CUES,

Z. PLT HUD - VIA CROSSCHECGK FROM THE CTHER GO0D HUD AND DEDICATED
DISPLAYS, THE PLT WILL DETERMINE THAT THE HUD |3 FAILED AND POWER IT OFF.
THE PLT WILL THEN USE DEDICATED DISFLAY DATA TO PERFORM STANDARD
CROSECHECKS FOR LANDING.

DISFOSITION RATIONALE-

(8) DESIGN:

THE HUID CONSISTS OF TWQ LRU'S, THE HUD ELECTRONICS UNIT {(HUDE} AND THE
PILOT DISPLAY UNIT (PDU}. THE HUDE PROVIDES OUTPUT SIGNALS CAPAELE OF
DRIVING THE PDU TO DISPLAY VEHICLE ATTITUDE INFORMATION. AIR DATA
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FAILURE MODES EFFECTS ANAL Y515 (FMEA) — CIL FAILURE MODRE
NUMBER: 05-3-12801-02

INFORMATION, SETEERING INDICATIONS AND CERTAIN PiLOT CUES. THE PDU IS
CAFABLE OF RECEIVING IMFUT DATA BIGNALS FROM THE HUDE AND OF USING THESR
INPUT SIGNALS TO PROVIDE A DISPLAY SLPERIMPOSED ON THE OUT-OF- WINDOWY
VIEW, EEE PARTS ARE SELECTED FROM OR IN ACCORDANCE WITH MFOD04- 400 (OPFL)
REQUIREMENT. UNIT IS DESIGNED TO FLIGHT VIBRATION REQUIREMENTS. THE HUD
SHALL HAVE A MINIMUM USEFUL LIFE OF 25,000 HOURS. THIS IS EQUIVALENT TO 100
OREITAL MISSIONS IN A 10-YEAR PERIOD FRON DATE OF DELIVERY, AVERAGE
ORBITAL MISSION DURATION WILL BE 7 DAYS; HOWEVER, HUD DESIGN SHALL NOT
FRECLUDE THE CAPABILITY TO EXTEND ORBITAL ETAY-TIMZ UP TO A TOTAL OF 30
DAYS. PREVENTIVE MAINTENANCE, SERVICING, REPAIR, AND REFLACEMENT OF PARTS
SHALL B= COMSISTENT WITH THE BELLER'E TRADEQFF RESLULTE, AS APPROVED BY
THE BUYER. THE MAXIMUM ALLOWABLE RADIAL SYMBOL POSITIONING ERROR,
RELATIVE TO THE POU OFTICE AXIS, AS MEASLIRED ON THE COMEBINING GLASS AND
OBSERVED FROM THE DESIGN EYE POSITION, SHALL BE NO GREATER THAN THE
FOLLOWING: A. ON OPTICS &XI1S (0.2 MR}, B, 6§ DEGREES RADIAL DEFLECTICN {2.0 MR},
C. 9 DEGREES RADIAL DEFLECTION (3.2 ME); D. 10 DEGREES RADIAL DEFLECTION {3 i
MR}, FRAME TG FRAME JITTER SHALL NOT EXCEED 0,25 MR.

(B) TEST:
ACCEPTANCE REQUIREMENTS INCLUDE:

EXAMINATION OF PRGDUCT
INSULATION RESISTANCE TEST

PERFORMANGE

ACCEFTANCE THERMSL TEST

ACCEPTANCE VIBRATIONTEST

AT

20 TO 80 HZ INCREASING AT 3 DE/OCTAVE TO 0.04 G
SQUARED/HZ AT 80 M2

B0 TO 350 HZ CONSTANT AT 6.04 G SQOUAREDMZ .

350 TO 2000 HZ DECREASING AT 3 DE/OCTAVE TO 0.04 G
SQUARED/MZ AT 350 HZ

ATT

THE HUIDE SHALL BE THERMAL CYCLED FROM 70 DEG. F TG PLUS 120 DES. F TO PLUS
20 DEG. FTO PLUS 120 DEG. FTO 70 DEG, FWITH CONTINUITY MONITORED
THROUGHOUT. RATE OF CHANGE SHALL NOT EXCEED 240 DEG. F PER HOLR, NOR
LESS THAN 60 DEG. F PER HOUR. DWELL AT EACH LIMIT TEMPERATURE SHALL BE THE
TIMEREGUIRED TO STABILIZE

THE BDNIT'S TEMFERATURE PLUS THE TIME REQUIRED TO CONDUGT ANY
PERFORMANCE TEST; HOWEVER THE MINIMUM TIME SHALL NQT EE LESS THAN 1
HOUR. INPUTS SHALL BE PROVIDED TO ALL FUNMCTIONS £ THSY ARE ACTIVE DURING
THERMAL TESTS.

'TJUAL[FI.CATIDN TESTS INCLUDE:
ACCERFTANCE TEST
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL FAILURE MODE
NUMBER: 05-3-12601- 02

EMC :

CABIN ATMOSPHERE

THERMAL CTYCLE

VIBRATION

THERMAL VACULIM

LWFERATING LIFE

SHODK

FPOWER

MAGNETIC EFFECTS

SEYMB3OL ERIGHTNESS UNIFORMITY
SYMBOL SI1Z2E AND POSITIONING

QAVT

20T EOHMZ INCREASING AT 3 DB/DCTAVE TO 0.067 &
SQUARED/MHZ AT B0 HZ

80 TO 350 HZ CONSTANT AT 0,067 G SQUARED/MT

350 TO 2000 HZ DECREASING AT 3 DB/OCTAVE T 0.0B7 G
SQUAREDMHZ AT 350 HZ

DURATIOHN FIVE TIMES AVT MINUTES PER AXIS

orT

THE HUD EHALL BE THERMALLY CYCLED FIVE TIMES FROM: PLUS 70 DEG. F TO PLUS
130 DEG. F TO PLUZ 10 DEG. F TO PLUS 130 DEG. F TO PLUS 70. RATE OF GHANGE
SHALL NOT EXCEED 240 DEG. F PER HOUR, TIME DURATION AT EACH EXTREME
TEMPERATURE SHaLL BE SUFFICIENT TO ACHIEVE THERMAL STABILIZATION PLUS THE
TIME REQUIRED TO CONDUCT FUNCTIONAL TESTS, BUT SHALL NOT BE LESS THAN 2
HOURS.

ACCELERATION
PLUS AND MINUE 5 G'S IN ALL MAJOR AXES.

GROUND TURNAROUND TEST

ANY TURNAROUMND CHECKOQUT TESTING IS ACCOMPLISHED N ACCORDANCE WITH
OMRSD. THE OMRED DATA PROVIDED BELOW IS NO LONGER BEING KEPT UP-TO-DATE.
IF THERE IS ANY DISCREPANCY BETWEEN THE GROUND TESTING DATA PROVIDED
BELOW AND THE OMRSD, THE OMRSD IS THE MORE ACCURATE SOURCE OF THE DATA.

GS TURNAROUND VERIFIES PROPER OFERATION OF HUD UNITE.

(€} INSPECTION:

RECEIVING INSPECTION

RECEIVING INSPECTION FERFORMS A VISUAL EXAMINATION OF ALL INCOMING PARTS.
CERTIFICATION RECORDS AND TEST REPORTS ARE MAINTAINED CERTIEYING
MATERIALS AND PHYSICAL PROPERTIES.

CONTAMINATION CONTROL
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FAILYURE MGDES EFFECTS AMALYSIS (FMEA) — CIL FAILURE MODE
MUMBER: 05-3-12601-02

QG VERIFIES THAT REQUIRED PROCEDMRES ANMD SHOP PRACTIGES ARE UTILIZED FOR
CONTAMINATION CONTROL.

ASZEMBLY/INSTALLATICN
DETAILED INSPECTION |E PERFORMED OM ALL PARTS PRIOR TC NEXT ASSEMBLY.

CRITICAL PROCEESES

ALL CRITICAL PROCESSES AND CERTIFICATIONS ARE MONITORED AND VERIFIED BY
INSPECTIOM | E.: WAVE SEOLDERING . CONFORMAL COATING, ADHESIVE BONDING, CHEM
FILM. PAINTING ANODIZIMG, HEAT TREAT, STRIPPING, EWAGING, CRIMPING, AND
TORCIE VALLIES.

TESTING
ALL PARTS OF THE ATP ARE OBSERYED ANC YERIFIED BY QC.

HaMNDLUING/PACKAGZING
IN-FROCESE OPERATIONS ARE VERIFIED BY OC TO PFROTECT PARTS AND PRECLUDE

MISHANDLING. PARTS PACKAGING IS VERIFIED BY INSPECTION TO APPLICABLE
REQUIREMENTS.

{D] FAILURE HISTORY:

CURRENT DATA ON TEST FAILURES, FLIGHT FAILURES, UNEXFLAINED ANOMALIES, AND
OTHER FAILURES EXPERIENCED DURING GROUND PROCESSING ACTIVITY CAN EE
FOUND IN THE PRACA DATA EASE.

{(E) OPERATIONAL USE:

CREVY MAY UTILIZE REDUNDANT HLD AND OTHER DEDICATED DISPLAYS AS AVAILABLE
AFTER THE FIRST FAILURE & RECOGHNIZED.

- APPROVALS -

EDITORIALLY APPROVED | BNA vy ef25/27
EDITORIALLY APPROVED et '
TEGHNICAL APPROVAL L VIA APPROVAL FORM  : 98-CIL-D24_0

05-3 - 85



