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PART MAME FART NuUMBER

VENDOR NAME YENDDR NUMEER
o LRU : AUXILIARY POWER UNIT (APU) MC201-0001-02XX
o SUNDSTRAMD F29HET XX /754945
a LRU : RUXILIARY POWER UNIT (APU) MCZ201-0001-03XX
-] SUMDSTRANMO FESHETXX F75494928
a LRl : AUXILIARY POWER UNIT (&PUY MCZ201-0001-04x%X
a _ SUNDSTRAND 1742211
a SAU : GEARBOX 726079
o SAME
m 3Rl : GEARBOX IﬂE??d

PART DATA
. B QUANTITY OF LIKE ITEMS: 3

ONE PER APU
m FUNCTION:

TO TRANSFER ROTATIONAL POWER FROM HIGH SPEED TURBINE TU LOW SPEED
HYORAULIC, FUEL AND LUBE OIL PUMPS.
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T PAGE: 2 . : PRIMT DATE: 03/27:¢;

FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CRETICAL FAILURE MODE 5050270

NUMBER: 04-.2-5711-11 ATTACHMEN,
FAGE 23 gf

REVIS [ONF 103/22/9. R
SUBSYSTEM:  ALUXILIARY POWER UNIT (aPy)
LRY :3UXILIARY POWER LNIT (APU) CRITICALITY OF THIS
ITEM MAME: GREAREOX FALLURE MODE:::?

e e e LT

FAILURE MQDE:
LJ33 OF QUTPUT, (INCLUDING REDUCED OR JESRARED OUTPUTS.

MISSION PHASE:

PL PRELAUNCH
Lg LIFT-0FF
00 JE-QRBIT
L3 LAND NG SAFING

VEHICLE/PAYLOAD/KIT EFFECTIVITY: (02 COLUMBIA
: 103 OISCOVERY
: 104 ATLANTIS
: 105  ENDEAVOLR

CAUSE;

BEARING SEIZURE, GEAR JAMMED , SHAFT SHEAR, IMPROPER LUBE JQUANTITY
(EITHER OVERFILL OR LOSS OF OIL}, ws8 FAILURE (LOSS OF CLOLING),
HYORAZINE LEAKAGE INTO GEARBOX, PLUGGING OF LUAE JdETS, LOSS OF
PRESSURANT, FAILURE OF ACCUMULATOR, PLME FAILURE

CRITICALITY 1/1 DURING INTACT ABORT ONLY? YES

AQA RHCRT ONCE ARDUND
ATO ABORT TO QRBIT

RTLS RETURN TO LAUNCH SITE
TAL TRANS ATLANTIC ABORT
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REDUNDANCY SCREEN A) Pass
B) Pass
. C) pass
PASS/FAIL RATIONALE:
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FATLURE MODES EFFECTS ANALYSIS (FMEA) -- CRITICAL FALLURE MOOE
MUMBER: 04.2-GT11-11
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m {A) SUBSYSTEM;
L35 CF ONE APU SYSTEM. LISS CF SAFT POWER Td FUEL ANO/GR LUBE 371
PLMF,

® {B) INTERFACING SUBSYSTEM{S):

LJ33 CF SHAFT PCWER TO ONE HYDRAULIC PUMP. J#fﬂ;ﬂ_a~._-—--h

a (L] MISSION: e
ASCENT-I60RT R ABORT OECLSION, TIME DEPENCENT,. - |

RPN i

® (D) CREW, VEHICLE, AND ELENENT B LT
ND EFFeCT UNTIL SEEDNU-i*iﬁéh Luss,

) ¥ 1 *
APHARYD AND-MALN-TTTE |
W (E) FUNCTIOMR! £27=7000°7% ShiicTs
POYSIBLE VONT OF VIaliti Ik rWf SNl OF TRED APUYS Lok

------------------------------- iq---.---——-|-----------h—-—‘----..-..-.__———---.._.—..__-.

- DISPOSITION RATIOMALE -

—-—-l--l-—a-.-._———----n—.——-.-_-.--————-.--—-.----———-.‘---_ A e

m (A) DESIGN:
LUBE SYSTEM HAS 40-MICRON F
CAPABILITY. A FILTER BYPA
GETS CLOGGED. THE FILTE
FROM BEING CONTAMINATED, GEARSHAFT/INSEPARABLE ASSEMBLY MS=2.320
ULTIMATE. BEARING EL?:%#HCE .00034/.00137 OVER -65/300 DEG F. LUBE

R WITH 7 GRAMS AC COARSE DUST
VALVE WILL OFEX IN THE EVENT THE FILTER

OIL TEMP IS MONITORED. /GFAR BOX BEARING TEMP IS MONITORED, S70-0608
LUBE OIL SERVICING UNTT HAS 25-MICRON FILTER. BASELINE AP GEAR BOX
HAS MAGNETIC CHIP DETECTOR. GEAR 80X PRESSURIZATION WITH GN2 IS
ALTIVATED AUTOMATICALLY TO ENSURE THAT THE LURE PUMP INLET PRESSURE [3
SUFFICIENT FOR PROPER OPERATION. AN ACCUMULATOR ACTS AS & VARI[ABLE
VOLUME RESERVQIR.

m (8) TEST:
ATP FUNCTTONAL VEREFICATION.
GEARBOX QUALIFICATION FOR ORBITAL FLIGHT AS PART OF APY,
CERTIFICATION TESTS CONDUCTED WERE - 27 MISSION DUTY CYCLES, THERMAL

VACUUM, BENCH SHGCK, FOR A TGTAL OF 41.7 HR OPERATION INCLUDING
VIBRATION FOR BASELINE APY.
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FAGE: 4 : i FRINT QATE; 33/22:90

FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CRITICL FAILURE MOOE .
MUMBER: Q4-2-53T11-11 50502794

ATTACHMENT

FAZE 25 gF

(MEACVE] APU QUALIFIZATION TEST GEAR BOX SUCCESSFULLY COMPLETID 73
AQURS RUNTIME, 100+ FCURS OF DEWELIPMENT TESTS CONCUCTID SUCCTEEFULLY,

WMRID: GLAR BOX PEAFCAMANCE IS YERIFIED JLRING T-5 MIN RUN EYERY FLIW,

w (C) INSPECTION:
REZZIVING INSPECTION
MATERIALS AND PROCESSES CERATIFICATIONS ARE VERIFIEZD BY INSPECTIAN.

CONTAMINATION CONTROL
CLEANLINESS TG JRAWING REQUIREMENTS [S VEAIFIED BY INSPETION.
CORROSION PROTECTION IS VERIFIED BY I[NSRESTION.

ASSEMBLY /INSTALLATION P

MANUFACTURING, ASSEMBLY, AND INSTALLATICN QEJUIREMENTS ARE VERLFLIZD 37
INSPECTION. GEAR DATA ARE VERIFIZD BY INSPECTION. DIMENSIONS AND =
SURFACE FINISHES ARE VERIFIED BY INSPECTION. BEARING AND SEAL

INSTALLATION ARE VERIFIED BY [NSPECTION. BEARINGS, SEALS, AND FLUTA

BOSSES PER MS523649 ARE VERIFIED BY [NSPECTION, HELICAL COIL THREADS

ANQ INSTALLATION ARE VERIFIED 8Y INSPECTIOM, FASTENER INSTALLATIOM,
INCLUDING TORQUING AND SAFETY WIRING, I3 YERIFIED BY INSPECTION,

LUBRICATION (S VERIFIED BY INSPECTION.

NONDESTRUCTIVE EVALUATION
RADIQGRAPHIC INSPECTION OF IMPUT MOUSING CASTING AND ULTRASONIC
[MSPECTION OF QUTPUT HOUSING HAMD FORGING ARE YERIFIED BY INSPECTION.
INSPECTION VERIFIES PENETRANT INSPECTION OF PARTS, INCLUDING HQUSING
ASSEMBLIES AND HOUSING ASSEMBLY WELDS. MAGNETIC PARTICLE INSPECTION OF
GEARS AND SHAFTS IS VERIFIED BY INSPECTION.

CRITICAL PROCESSES

CASTING OF INFUT HOUSING AND HAND FORGING OF OUTPUT HOUSING ARE
VERIFIED BY IMSPECTION. WELDING LS VERIFIED BY INSPECTION.
ANQDIZATION AND CHEM FILM PROCESSES ARE VER[FIED BY INSPECTION. HEAT
TREATING, INCLUDIMG CARBURIZATION, IS VERIFIED BY [NSPECTION.

TESTING

MECHANICAL PROPERTIES OF INPUT HOUSING CASTING AND OUTPUT HOUSING HANO
FORGING ARE VERIFIED BY INSPECTION. SURFACE TEMPER INSPECTIOM {NITAL
ETCH) IS VERIFIED BY INSPECTION. ATP IS VERIFIED BY IMSPECTION,

HANDLING/PACKAGING
HAROLING, PACKAGING, STORAGE, AND SHIPPING PROCEDURES ARE VERIFIED BY

INSPECTION.
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PAGE:  § o . . PRINT DATE: D3/22/91

FAILURE MODES EFFEL.-I'E FLHELTSIS (FMEA) —- CRITICAL FATLURE MOCE
HLIEER' 4-2'51-11 11 S0507 704
ATTACHWENT -
PALE 2& OF -

m (0} FAILURE HISTORY:

AD&JeR
SPURGEAR SHAFT ZROKE ON ONE APH DEVELOPMENT TEST AT 493 HOURS RUNTZME

CN SHAFT. SPAFT WAS NOT PROOUCTION HARDWARE CONFIGURATION. 'THE SHAFY
DESIGN HAD BEEM REVISED. FOR ALL BASELINE AND [MPROVED AP4S TN THE 3REA
OF FALLURE DUE TQ EARLY SIMILAR FAILURE. THIS PART. Eh[] NOT- HAVE THiS

OESIGN. RE‘-"IS IDH -
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RELIASILITY (ENGINEERING: 0. R. ATAPATTU
DESIGN ENGINEERING . = . J. R. MUMROE

QUALITY ‘SUPERVISGR 0. J. BUTTHER
NASA RELIABILITY. ot 4%
NASA' SUBSYSTEM MANAGER
NASA QUALITY ASSURANCE
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