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SBUBSYSTEM MAME: AUXILIANY PCWER UNIT (APU)
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PART NAME FART HUMBER
TENDOR NAME VENDOR NUMEEFR
LRUT ! DUCT, TURBINE EXHAUST MC271=-0G80-0341
: . 1308504
LRU : DUCT, TURBINE EXHAUST MC2T71-00B0-0242
1208505
LED ' DueT, TURBINE EXHAUST MCZ71=00B0-0223
1808506

QUANTITY OF LIKE ITEMS: 3 _
ONE FEE APU . ;

DEECRIPTION/FUNCTION!
DIRECTS APU EXHAUST FRODUCTS OVERBCOARD.
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FUMMARY

BUESYSTEM MAME: AUXILIARY POWER UNIT (APU)
LRU DUCT, TURBINE EXHAUST

ITEX NAME: DUCT, TURBINE EXHAUST

!

FMEA NUMREER ABBREVIATED FPAILURE CILICRIT |R®Z

NODR DESCRIDTION FLG Fri
Q4-2=T4-11 [ EXTERNAL LFAKAGE J X ( 11
i
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HUBSYSTEM: ATDXILIARY POWER UNIT {APU)

LRT DUCT, TURBINE EXHAUST CRITICALITY QF THIS
ITEM NAME: DUCT, TURBINE EXHAUST FAILURE !DDE*l 1

FAILURE MODZ:
EXTERNAL LEARAGE

MIEBION PHASE:

FL PRELAUNCH
La LIFT-OFF
aq ON-URBIT
oo DE-ORBIT
Ls LANDING SAFING
VEXICLE/PAYLOAD/KIT EFFECTIVITY:  la2 COLUMBIA
: 103 *DISCOVERY
: 104 ATLANTIS -
CAUSE: )

RUPTURE, SEAL OR WELDED=-JOINT FAILURE, BELLOWS FAILURE, LEAKAGE OF
EXHAUST PRESSURE AND TEMPERATURE PORTS.

'CRITISALITY 1/1 DURING INTACT ABORT ONLY?
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REDUNDANCY SCREEN A} N/A

B) H/3
<)y BB
FASS/FAIL RATIONALE:
A}
B} T
=}

= FAILUBZ ETYECIE ~

{A) BUBBYETENM:
NGO EFFECT ON APU QFERATION.

(B) INTERYACING BUBEYSTEM(B): .
AFT cuﬂPnRTHEHT I5 EXPOSED TO HOT EXHAUST PRODUCTS. HEAT MAY DAMAGE
STRROUNDING HARDWARE.

(&) MTESION:
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NO EFFECT UNLESS DETECTED OR FATILIRE PRODAGATES.

{D) CREW, VEEICLE, AND ELEMENT(S):

POSSIELE IOSS CF CREW/VEHICLE DUE TC FIRE, EXPLOSION OR ADTACENT
EQUIPMENT DAMAGE CAUSING CRITICAL FAILURE MODES.

(E) PUNCTIONAL CRITICALITY EFFECTS
NONE

- DISPOSITION RATIONALE =

(A) DBSIGN:

SEATS AT INTERFACE FLANGE WITH AFU ARE REDUNDANT "E™ SEALS. SEALS NEAR
EXITS WHERE THERE IS LOW DELTA PRESSURE FOR EXHAUST GAS LEAKAGE ARE
SIHNGLE "“EY TYPE,

FACTOR OF SAFETY CREATFR THAN 2. LOW DELTA PRESSURE DURING OPERATICN
(MAXIMIM 13.1 PST}. DUCT MATERIAL IS 600 SERTES INCONEL FER MIL-N-=§340.
INSULATION SHELI MATERTAL IS 321 CRES PER MIL-S-6721.  BURST PRESSURZI -
26.2 PSIG AT 1,000 DEG F.

(B) TEST:

FROOF PRESSURE TEST AT 22 PSIG AT AMRIENT., QUALIFICATION ACTUAZ EURST
WAS B25 PSI AT AMBIENT ON SIMILAR DUCT., QUALIFIGATION VIBRATION FOR
@Ve102 OFT (10 HR AT 28.8 GEMS IN Y AXIS).

DUCT MATERIAL COMPATIBILITY WITH HYDRAZINE CERTIFICATION PROVIDED.
ENDURANCE: 150 DEFLECTION CYCLES AT 1,160 DEG F.

FACH DUCT PROOF-TESTED AND LEAK CHECFEDR AT SUPPLIER AND UPON
INSTALLATION. ACCUMULATED 9.5 HR AND 5 YR OW QV=1Q2 DUCTS 2 AND 3 AND
200 HR ON ITA DUCT AT SUNDSTRAND. ALILOWABLE LERRK QN SEAL IS 320 CC/HR
GH2.

OMRSD: EXTERNAI VISUAIL INSPECTION AND SEAL LEAK TESTS EVERY FIOW.
EXHAUST DUCT VISUAL INSPECTION AND EXTERNAL LEAE TEST WITH INSULATION
REMCVED IS PERFCRMED EVERY FIVE FLIGRTS AND IS CONSILERED ADEQUATE. THE
EXTERNAL LEAK INSPECTIONS ARE CONSIDERED INVASIVE INSPECTIONS BECAUSE
THEY REQUIRE REMOVAL COF THE EXHAUST DUCT INSULATION WHICH IS DESTRUCTIVE
TO THE INSULATION. '

{C) INSPECTION:
EECEIVING INSFECTION _
MATERIAL AND PROCESSES CERTIFICATIONS ARE VERIFIED.

CONTAMINATION CONTROL
CLEANLINESS REQUIREMENTS FER MA0110-301 ARE VERIFIED.,

ASSEMBLY /INSTALLATION
MANUFACTURING, ASSEMBLY, AND INSTALLATION REQUIREMENTS ARE VERIFIZL RY



5 PRINT CATE=: Q01/0%,.8:
BEUTTLE CRITICAL ITEMB LIST = ORBITER NUMBER: 04-~2-Lid=11

INSPECTION. CGRITICAL DIMENSIONS AND SURFACE FINISHES ARE VERTF-ED Bv
INSPECTION. SERLS AND BELLOWS ARE VERIFTIED BY INSFECTION.
INSTALLATION OF "E"™ SEALS AT APU/CUCT INTERFACE 15 VERIFTIED.

HONDESTRUCTIVE EVALUATION
PENETRANT AND RADIOGRAPAIC INSPECTION OF WELDS IS VERIFIED.

CRITICAL PRUCESSES
WELDING PER SPECIFICATION REQUIREMENTS IS5 VERIFIED BY INSFECTION.

TESTING
TEET EQUIPMENT AND ToOL CALIBRATION ARE VERIFIED BY INSPECTION. ATP IS5
WITNESSED AND VERIFLIED BY INSPECTICN.

HANDLING/PACKASING
HANDLING, PACKAGING, STORAGZ, AND SHIPPING PROCEDURES ARE VERITIED.

(D) FAILURE HIESTORY:
- NO RUPTURE OR SZAL OR WELDR FAILURES. VIBRATION FAILURE OF INSULATIOH
DURING QUALTFICATION RESDLTED IN REDESIGN TO A REMOVABLE TYPE RATHER

THAN INTEGRAL INSULATION.

CIRCUMFERENTIAL CRACKS COCCURRED DURING VIBRATION QUALIFICATIAON TESTING
{AT 75 HR), WHICH RESULTED IN LIMITING LIFE OF EXHAUST ASSEMBLY TO 59
MISSIONS OF AFY OFERATING TIME. ANALYSIS DETERMINED THAT THE CRACKING
WAS DUE TO FATIGUE (CAR AC4521).

OV-1C2 EXHAUST DUCT 3 REMOVED, LEAK TESTED, INSPECTED AND
METALLURGICALLY EVALUATED., AFTER APPROXIMATELY 11 HR OF USE AND 7
FLIGHTS (5 YR}, THE DUCT SHOWED NG CRACKS QR OTHER ANCMALIES.

THE ITA CUCT, USEZD IN TESTS OVER 10 YR AND 360 HR QF APU RUN TIME, Has
BEEN LEAK TESTED, SHOWING MO ANOMALIES,

(E}] CPERATIONAL UEE:
NHONE.
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RELIABILITY ENGINEERING: T. R. BOLTZ

DESIGN ENGINEERING Jd. R. MONROE
QUALITY ENGINEERING W. J. SMITH

NASA REELIARILITY

HASA SUBSYSTEM MANAGER
NASA QUALITY ASSURANCE
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