June D1, 1993 CRITICAL [TEMS LEST PACE 1
1y EIL L7EM : BMID-14 T3 PREPARED ! §5ME RELIABILLTY
2) FHEA CODE : BAO0 @)  APPROVED :
3} COMPOYENT t HPOTP 9} DATE £ 05-01-9%
LY PART HUMBER r RSO0 10y REVISIONJCNANGE 1 -DB2/0
5) SYEIEM/SUBSTSETEM | FUMPS/BYNN 1) EFFECILVITY : -T61
&) FAILUNE MODE i LUSS OF AXIAL BALARCING FORCE 12} WAZARD REGUNDANCY <z SE€ LIATIHGS NELOV
1Y Ceod # IO -H2 18
I PANSE | TAILLRE BESCHIPTION/EFFECT . i CRETICALATY |
SHE ENCESAIVE SHAFT AMIAL DASPLACEMEUT, BENULTING [W INTERWAL NUEBING OF ROTATING COWPONENTI. DISINTEURATION OF ROTAT ING '
PARTS OCCURS AT HICH GPEED. LOMS 0¥ WEHICLE. _ KAZARD MEF: ME-CIS,M, ‘
NE-CIAL

IRECUNDAMCY SCREEMS: BIMGLE FOINT FAILWREr M7A

L6Z-d




Hune ©1, 1993 CRITECAL |TEMS LEST FAGE 2.

R A W W R R E R M EE ETE T T T = = mhE kR R AR EEETEE EEEEEE N EEEEEEAEE LSS EEEEEAMS LR NS NN EEES AN FEEEETTEENTEEAE T NS IEET N EEE NI EAEES AAEE L AN EEE A EEEEE I EEE N N EEAEEES AL EE RS AR ERAod g EE

| CiLoaTem:  @s00-14 | CESTGH | DOCLUHENT REF. i

FAYLUNE CAUSE A= DAMARE T WALANCE PESTON OREFICEN FROM CONTAMIMATION

THE ROTOR RESTOUAL TARUST FOACES ARE COUMTERACTED AND BALANCED CUNING MAIRSTAGE EY A GALAMCE FISTON DESLEN. THE GALAMCE I {1) Asaofrie
FISTOR 15 A SELF-COMPERBATING, NoON-RUBNING DESIGH WHICH UV ILIIES LEAKAGE FLOWS ACAOSS OVERLAPHING DRTFICES TO AVTAIRN THE |42 NSOO7T2Y
DES1RE0 PAESELAE ERADNEMTS M THE BALAMCE CAVITIES. THE LEAKARE FLDuE, WHICH ARE ROUTER FRON THE MAIM ERPELLER (1 RSO
DISCHARGE, ARE CONTROLLED BT THE ORIFICE GIAEMSIONS BETWEEN THE MAIN [MPELLER {1] ANO JHE LEFT AND RTONT BRLARCE TISTOM (43 RLAOBIS
SERLS 123 (3). ASSEMELY PROCECURES ESTARLESH PROFER SHIPWLNG OF THE [(MPFCLLER AND SEAL TOQ PACYIDE CPTINUM BALANCE FISTON [(3) RS5-B37E-11

—

HESPUMSE €4}, SHARP EDDE CRIFICE LIPS ARE MACH]WbD OHIG THE #wIN IHPELLER OUNER SHROVDS, FHE MAIM IMFELLER 15 63 10D 1RG0
JHAKLUFACTURED WIILITERE AH INCONEL 708 FOAOIRG AHD 15 EOLUTION HEAT YREAVED ARD ACE-HANDENED {13, YHE RLLOY U5 RESISTANT (7)Y R%49-403-CK
10 CORROSION AME STRESK CONAOSION CAACKING (5). 173 STAEMOTH PROVIDES WEIGHT SAVINGS WHILE RETAINING BUCTIEITY AN (8) RS§-503-5TA

CRYQEENIC TEMPERATURAES {53, THE LEFT AMD KIOHT BALANCE PI13TOW SEALS AHE WANUFACYURED UTILIZING SILVER AKD COWTAIW THE CP1 RES-403-50
STATTONANY SHARP FDGE DRIFICES {23 {3). SILVER UAS BELECTED PR ET% WIGH EGHITICH TEWPERAIURE AND THERWAL CORBUCTIVITY (100 RLDDSNR,
CHARRCTERTSTICS FOR YHIY COMWROLLED TOLEMAMCE ARPLICATION I5). IM ADOITION, 11 EXHIBITS AWT1-CALLING CHARMCFERISTICE AND 0PI 20RI3E
WEAR RESISTANCE {5j. THE SEALS ARE EECUAED TO THE IURNING YAMES, WHICH ARE SECURED TD THE MAIN HOUSING. THE LOMPRESSIVE
LOND SUFPLEED BY TRE SEAL NOLTS WGAENST THE TURNING WAMES, TOGETHER WITH TNE INTERFEAENCE FIT EEIWEEM VHE SEAL AMOD HAIN
HOUS MG, MIKIKIZES BYPASS LEMCAGE FPOTENTIALS. DWMAGE DUE TO CONFAMIMATION U5 MEWIMIZED it THE WEHICLE PROPELLANT

CLEAHE ENESS AEDULAEMENTS (A3, IHE WAIM THEELLER BAB COMPLETED DERICH VERLFICATION TESTING FOR WATLMAL FREQUEKCY (T}

A0 STHESS GISTRINUTION (8. THE AOTATIMG ASSEMELY HAS LOMFLETEN SESLEW VERIFECATION TESTING fOR STAUCTURNL E
DEFLECTIONS €9}, 1HE BALANCE PIBTON SEALS AAE ASSESSED TO HAVE FWFINITE LIFE (10} AWD ARE WOT TRACKED BY SEAIALNZIATION.
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FATLUEE CAUSE B: LDSS OF BOLT PRELOAD €AUSENE RUSEIHO 1M THE BALAMCE F15TCH REGIOH

THE LEFT AUy RIGMI BALANCE PISTOH ZEALE ARE RETAINED ANJALLY AGAIRST THE TURMING VANES BY S0LTS WHICH ARE LOCKED HiTH 1) RECOFIR2
CUPWASHERS., TEE COPMASHERS ARE YIELDED AAARMST A MOTCH IN IHE BOLT WEAD AKD TO THE SALAHNCE PIETON RINGS, ¥O FREVENT C2] RSOLOFT9G

i SEMGAGERENT DURING OFERATION. RARIAL FILOTING FOR TRE SEALS ANE PROVIDED BY THE INTERFEREMWCE FIT FADM TNE MOUSIM] {3} RsE-8574-11
ASSEMBLY. EACH SEAC UFILJZES ELEVEN BOLTS AMDP CUPKASHERS THAT ANE HARUFACTURED UTLLIZING A-288 CRES (13} {2). TNE {23 RLODAYS
ALLOY 1% MESTSTAMY TD COHRCEICH AMD STRESS CORROSION CAAIXING (31, TAE MLLDY 15 SOLUTION NEAT TREATED AHD AGE - HARDEMED €5} RALOOSSY,
£1y (2. DRY-FILM LUNAICATECOA 1% APPLIED TO EOTH PARTE YO WINIMIZE FRETTISE, UHILE R LOWISE ESUAL LOAD DISTAIBUVION FOR Lr3AMO00IE

THE 1HAEANED SURFACES €1y {2). THE CUPWASHERS ANE MMMEALED FOR THIS SENOIAG APPLICATION €2F, ASSENBLY FROCEDURE FOR |
LOCK ING OEVICES EWSURE DEFECT-FREE IRSIALLATION [%), TVHE NOLTY AND CUFMASAERS ARE ASSESSEQ TO MWAVE LEFINLTE LIFE {5}
'AMD ARE ECT TRACKED &Y SERINUIZATION. -
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| CIL NTEN: B&DO-14 | : BESTCH | DOCUMENT REE. |
ALL CAUSES;
INCOMEL 748, SILVER, M0 A-284 CRES SAFISEY LOX ECWPATIBELITY RECUIREMENTS €13, THE AIGH CYCLE AMD LOM CYDLE FATIGUE  |41) RES-BS78-11
LIFE OF TAE WAIM IMPELLEN, BALANCE PISTON SEALS, BALANCE PISTOK BOLYS, AND CUPWASHERS MEET CEN PEQUIREWEATE (2). THE (2} QLDOs32,
MENIHUM FACTORS OF SASE!T FOR THEST PARTS HEEV CET REQUIREMENTS (3). 1HE KMMDHARE PAREMY MATERIALS WERE CLEARED FOR CP320R00038
FEACTURE MECHANECE/NBE FLAM GAOWIN EIHCE #HEY ARE WOT FRACWURE CRITICAL PANTS, EXCEPT FOA THE R1GHT AND LEFT-TURNING (1) RS5-B546-15,
VANES WWICH WERE CLEAREN BY CAITICAL TNIPIAL FLMJ SIZE BETECTASILITY, THE MATH HOUE[NG WAS CLEARED 8Y RIEX ASSESSHENT [P 320R00058
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FAILURE CAUSE A: NEROTT27 - SEAL RILE |aspo7 72y
RSDOT727 - MAIN HOUSING jrino? 729
CA3007 A2 - WOLUTE) " |rso07 TSR
(NSDO7729 - FAANGES) RIADTI2H
RSODT?73 - SEAL RING |rsoo7rys
HATERIAL 1KTEGRITY MATERIAL INTEGRITY 1% VERIFIED PER SPECIFICATION ANG DNAMING RECLIREMEMIS. ERDIT-153
' RIDOTIZT
RSODTITY
ASSEMALY INTECRIVY ALL INSTRUAMENTATION, ALEED AND FLDM FASSAGES ARE [NSPECIED FON COMTAMINATION PER |RL{|{I$M
SPECIFTICATION REQUIKEMENTS .
MAEN HOUBIHO WELDS 22 & 26 ARE MASS SPECIROMEIER LEAK CNECKED PER SPECIFICATION NA0115-116
REQUIREHEA)R,
TURNIWG VAWES, SEAL RETAINING RINGS AND SEAL NIMGS ARE YERIFIEC AS BOTTONED PER HLDOB 14
SPECIFICATION NEQUIREHEN1S,
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HEA1 FREAT

R0FTVZ - SCAEN
REROFTOA - CUPWASHER
REDOFTLT - TURMING VWNE
RSDDTT4Y - TURKIWG YANE

n

MAVERIAL IWYEGRITY

HEAT TREAT

SUKFACE FINEEH

ASSEWELY [MVEGRETY

rEORFIOY - HROIP

CLEANLINESS OF CONPOHENTS

IWSPECTION ARD TES1
EWSPECNIOMES)/TESTLE)

1HE OMIDIZER SYSTEM 15 PUNEED FER SPECEFICATEON REQUIREMEMTS.

NALH HOUSIHG HEAT TREAT 15 VERIFIED BY SPECIFICATION RERUIREMENIS.

[MATERIAL 1HTEGRITY 8 YERLFIED PER DRAMEHG REQULREHENTS.

REAT TREAT AMD AMNEALING ARE VER1FIED PER SPECLFICATION REQUIREMENTS.

IME SCREW AMO CLPWAGHER DRY-FILN LUBAICAFICH I5 VERTFIED FER SPECTFECNTION
REQUIREMENTS.

SCREW TARAUE 15 VERIFIED PER DARHING RETUIREMEHTS.

LOCEMNSHER DEFORMATIOE 19 YERIFIED FER DARHING AWD SPECTF1CATLOM REGUIREHERTE,

LOMPORENTS ARE WERYP IEO LLEANED PER SPECIFICATION REQUIREMENTE,
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| INEPECTICHCS )/ TESTS) | DOCUMERT REF.

ke e i rwEmErEE Rt rammas

FHE PUMP SUEASSEMBL IES ARE JWEPECTED DURING OWERNAUL PER SPECEFICATION REGLIREMENTS. RLOGATS
INGPECTEONS INGLURE: WiSUML, IHENSIONAL, FEMETRARN, AND HEPLMFEHEHI’ aF USAGE IDEME AS RADT1S-114
MPLICARLE, PER OVERHMIL CLASZIFITATION,

.

DPERATION/PEREORNAKCE IS VERIFIED BY ENGINE WOT FIRE TESTAME AND 2wD ® & W [NSSECTIONG.  [RLcoDsD-od
RLOOBSS- D
rLOD03S-07
NLDALSY

TIRAUE CHECKS ARE PERFORMED PREOE TO EACH FLIGH1. DVRED Wi 1B59.040

HPOFP MICADSHAFT TAAVEL MERSUREMENTS ARE PERFORMED PRICR TO EACE FLIGHNT PER SPECIFICAYION |ALDIONS

HIIEIJ.I‘IIEHEHT 5. RILDOOS0- 0%
PRS0 V4 IA50.085

JoATA FROM FEEVIOUS FLIGHT OR WOF FIAE [% REVIEVEC FOA PROPER TURADRLNP HSFLC FLH 1228
OFERATIONSFERFORMAACE. [LAST TEST)

COMPREHENS |VE FAILURE HISTORY DATA 15 BAINTAINED IM THE PROBLEN REPORTING DATABAZE {FRANE/PRACA).
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FHEA{LIL WELE JDINKTS

[RLE 0409,
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CONP IHENT PRAAT WD, WELD MO,  TYPE
MATH HDUS N A5907729 1,2 £
HAEN HOUG1HG TSTIH 3 EEN
HRIR HIYS1HG K5B07T2 CRU
NN NOUGIHG REBOTTEY 1,12 6N
HATH HOUS1ME REOOTTZY i3 EON
TA14 HEUSIHG REROTTZY W17 I
NATH HAUSIHG RBOOTT2Y B, EM
YAIN HOUSEHR RIDO772Y 2,13 AW
HATH HDUS1 HE R5007728 2,0 o
NAIH HOUSTER RIRIIZY NS9O
NATH 1DUSING R9DR7 729 15 BERY
HATH HDUS!KE AGOET7RY " BIRY
NAIN MDUSING R3O0} 124 1 L
NATH IOUSIND RSADIT2Y 0 BIRM
RASH HOUSTHE Lt a2 G
HATN MEGS|HG 25607729 54 STAW
NRIN HOYSTHG N5ROIIZY 15,5 S
HAIN MELS |G REOOTTZY Y HTW
HATH HOUSTHE RB0OTTZ 82 BTN
NATN HOUS 1HG k3002 43 Bl
NATN EOUS1HE RE0OTTZ v A
MAIN HOIS1HG RBOTIY 45 BT#
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VOLUTE RB007732 0,H 0T
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TABELE 1400,

FREA/ELL HELD JOINTE

HiG FRESSUME GXIDIZER TUMSOPUN

ADET CRITITAL INITIAL
BASIC NELD S10E WOT  FLAY BIZE NOT RETECTANLE
CONPDNERT PARTMD.  NELD HR. TYFE  fUASS  ACEEBS HEE Le¥ LOHNENTS
FLNGE RB00T736 bt 1L I | Y
FLARBE ROIIZIE ML M I ¥
FLANGE RE007 734 -6 B 1 Y
FLANGE REONI I3 19,20 BAN \
FLANGE REO#773b 1 s |
FLRNGE RENDTTH 22 EBN 1 X
FLAKBE AEN07T34 7 g 1]
FLANGE REOOTT34 0 w4l 1
FLANEE REOTT34 % 1 K
BELLD¥S REOOTIM 1,25, ot ] y
FELLNS REDOTIM 3,1 (40 ]
HOVSIND RECOTI 1,1 ) 1 Y y
HODS Kb ABOTINS 3 g i g
HDUGi+ ¥ RE007744 ' 1 Rl "
HIMSE ABO07TNE 3 a0l k 1
HOUS 144 #0007 145 11 w1l 1 I
NDUS 1M RI007THS -2 a0l I I I
HAL T 007745 XTI L B! ] '
EELLDWS RBLOTIAN ) EER 1
FELLINS RE07THS 7 o I
¥ELLOWI R007IMY 14 L
BELLNG 9007747 5,6 ) 1
BELLOWY RH07149 I ] I
BELLENS RSONIT4Y 12 £ 1
BELLONS RI007751 3 £ L 1
BELLONG REORI73) ‘ EM [ ] 1 ]
BELLOAS R508I751 ] B 1 1
BECOND GTAGE NOTILE REH0ITS2 1,2 EEN ) 3
BECUN® ETARE MDTILE ma08I75E L i L ; Y ]
Y 01N RSI071SH L BT I i X '
FRINTNG RSEOTTIA -2 B ) ¥
FRIRIKD R50077 TN I~ BT 1 1
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HiGH PREESURE DKEDITER TUMBLRUNF

FHEATCIL MELA JDIATS

ROOT . CAITICAL INITEL
BAdIC NELD SLOE KOT  PUNK GIIE HDT GETECTABLE
PART B, MELI WD, TYPE DLASE  ALDESS KEF LLE - LOMHENTS
RGN0 M -3 WM ) \
RSOETTH 11 BIN 1
ARDLTTTA 0 B Il X
RSDOTT7Y a4, HMM I k
113144
RE0OTHY #-4t, BTN T 1
165194
RGaL: 1N i g 11 1
Ro007779 W, EW n 1
f5E0I1% 2 W i
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GIL JVEMS: BADD-XH | _ wors PSR RSOOTFY
e L L L L L L L L E T R R T I T T g ey S
BASE LINE RATIOWALE | VAR [ANTE ] CHANGE RATIONALE [* VARTANT DASH HUMBER
e L R L e T T
1. BMB-02, BADO-03 SECOHD  |SECOND STAGE WOZILE CARTINGE |WDT [SOSTATIC FRESS IMCREATES STAUCTUAAL INTEGRITY §¥ REQUCING CASTING -121, -§31, -r4r, 154,
ATARE ROXPLE CAETINE 15 NOT HAVE MOT @€EM HO! 1SCSTATIC  |WICROFORDSLTY. =141, -tr1, =199, -1,
ISOSTATIC PRESSED PER DAAMIND |PRESSED =M1, 211, 22, -5,
REQUIREMENTS. {ECP 1K-2R40) |usE AS ES RATIOMALE: -241, -251, -281, -a,
: . =201, -30F, =317, -18%,
1. LEFE LIMIT oM WoM KOT ISOSTATIC PRESSED ZWD S1AGE ROXILES REDUCES =350, -IM, -4
PROBARILITT ©F LOW CYCLE FATIGUE CRACKING RESULTIMG FROM EXLESSIVE
HICROPURDEIFY. C(OAR 294T)
Z. A PENEIEMNT INSPECTION IHTENVAL WAS BEEN IHPOSEC OR WOM HDT 1305TATIC
PRESSED 2MD STRGE NOZILES TO VEAIFY MO CRACKIHG M ENCESY OF ALLOHABLE
LIHITE.  (PAR 2147}
2. B4O0-13, A400-22 BEARINGS ARE PROCESAED AND LOWG TERH FATIGUE LIFE ©F BEARING |5 ENTEROED BY REDUCING THE ALLOWELE SIZE AKD {-121, -131, -1, -15t,
PROCESSEC: MNO IMSPECTED PER  |INSPECTED PER SPECIFITATION  [GIMATIVY OF ALLWARLE DEFECTS, : -1, 10, -1, -,
SPECIFICATION REGLIREMEMTE REQUIREMENRTS (RLOOSSA), -2, -4, -211, -IN,
(RLODD1S].  LECP M9} JUSE AE IS5 FAT!OMALE) =21, -39, -281. -2,
-291, -3, -911, -33%,
1. WEAR LIFE LIMIT ON DEARNHGY PREVENTS WEAR FROM CRCEEDING NLLOWMILE -3R1, -3IM, 404, AW
LIMITY. (DAN 2054, DAR P02 -R21, -4, 44y, -E51,
-4 41
2. CONTIRUED WSE HITE ALLOWMALE DISCREPAMCIES 15 COMTROLLED PEN THE
WAIMTENAHCE COMTROL OOCUMENT REUUIREMENTE {PA£-270%).
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CIL ITEMS: B&00-NK |
BASE LINE RATTONALE | VAR IANCE
3. BAG0-21 HOUSING PETAILS |[HOUSIMG DETAILS HAWE NOT BEEM

ANE ULTRNSONIC LNSPECTEG PER |UI.'I'IH.EBI.III: INSPECTED PER
ORAVING AMD SFECIFICAYTION IIIIMHII[‘- ARD SPECIFICATION

RECIREMENIR. {ECP &HB0% |REQUIAE PEMTE.
£, B&D0-21 FITTIK] ASODTTZ7-059 TEE-FATTING 15
. |NATERIAL IHYECRITY I§ MAMUFACTURED FROM AIR MELT

VERIFIET PER SPECIFELRYIOH 321 cRES DAR (0D-5-TEX CLE
FECUIREMENTS {IACOMEL THE, COMD AD.
REDIID- 153,

b

mLiEmY I wre mmdAAEREEAEEEEt AEE S smawdt AR mrnd
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FIELD COHFIGURATION VAREANCES FROH CIL RATIDWALE

hPoTR
| CHAMGE RATIUNALE

THE ADDED WDt PROVIGES ADOED CONFIDENCE THAT THE CRITICAL FLAY 21ZE 1% DETECTEN
IW THE PAREWT MATERTAL OF THE HOUEING OETAILS.

USE A5 [5 RAFICHALE: -
1. HWOUEING DETAILS ARE ACCEPTABLE WITHOU1 ULIRASUMIC INSFECTION DUE T A

PENETRANT IWSPECTION OF JHE HOUSING QETAELE, TIE PEMEVRAMT PRSPECTION
[9 ADEQUATE VO BETECT CRITICAL IHITIAL FLAUS UNILH ARE THROUGH TRALKS.

INCOKEL T15 MATERIAL DOES MOT EXHIAIT IWCLUSION STRIMGERS WHICH ARE SUSCEPTABLE
T CHEMECAL ATTACK AHD MAY RESULT 1N LEAYAGE.

|UST AS 15 RATIOMALE:

{. FITFINGS ARE LEAK CHECKED FOLLOWING PNOOF PRESSUNE TEST PER RLIDST.

7, LOADS THOUCER BT FAHRICATION {WELDIHG AHD PROOF PRESSUNE TESTING) ARE

HIGMER THAW DPENATIOHAL LOADS AND EUFFICIENT TO SCREEM -O5¢ FITTINGS
FOR LEAKAEE.
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PAGE 2 OF 2

P/ REODFT
VAR AU DASH HUMBER

121, 131, -1, 16,
81, =171, 4181, -1,
201, -211, -281, -8,
261, -251, <261, 27,
s2¢, =301, -3, -331,
-351, -371, -501, 411
421, -§31, -&&1, -451,
481, K71, -4B1, 591,
-5M

-1M1, -t
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