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T B200-18 T} FHCPARED SSME FELJAEILITY

B200 B) APERDLED
T HPEIP @) DATE r D-19.04

REDOFSON 101 FEVISIONFCHARGE  :  -pDisp
! PUMPS/EXYK (FASCOS REDLINE ACTIVE} M) EFFECYIVITY CO [+
t tOSS OF IMPELLER MEND 815E 121 KAFAMD REFEREWCE  : EEE LISTINGS BELQy

i 11y Cwo # P TR -G 3?_&;:""

t FAILURE DESCRIFTIONSEFFECT | CRITICALINY
FAILURE RESULTS (M REDUCES JURHOPLMP OUTPLIT AWD ROTOR UMBALAMCE. EXCESSIVE TURGTNE DISCHARGE TEMPERATUNE DR HIGH "

g5 -4d

EXCESSIVE VIGRATION Of TURBINE TEMPERATURE 1S MOT DETELYED.

REMMOANCY SCREENS: TUNBOMMF ETSTEM - SEASDR SFETEM: LMLIEE REOULDANCY

In: FASS. REDUNDANT HARHUMRE 1TEMS ARE CAPANLE OF CHECKOUT DURENG KORMAL CAOUND TURKARDLNG
Bz PASS, LUSS OF & REDUADRNT HARDUARE ITEW 15 DETECTAOLE DURILG FLIGHT.
C: PASS. LimS OF REDLNOAKT HARDWARE [TENS COULD NOT RESULT FROM & SINGLE CREQIELE EVEWT.

fAILURE RESULTS IN REGUCED FUNEOPUMP DUTFUT AKD ROTOR UNBALANCE . EXCESEING TURBINE DISCHARGE TEHPERAILRE CA KIGH
YIERATLOW LEVELE WILL CAUSE A REDLINE SHUTODMM. MWISSTON ASORT.

[RECUNDAREY SEREENS: TURADPUKP SYSTEM - SEMGOR EYSTEM: UNLIEE REQUHDAMCY

A: PASSE.  FRECIWDANT WARDUARE ITEHS ARE CARABLE DF CHECKOUT DURTNG HORWAL GROUND TURHARININD
B: PAS3. LOSE OF N EEDUMPANT HAEDHARE 1TEM IS DETECTABLE DURING FLIGHT,
C: PASS. LOS5 OF RECUNDANT HARDWARE ITEME COULD KOF RESULT FROM A STHELE CREDIBLE EwEMT.

VIBRATION LEVELS WILL CALSE A REDLIME SAUTDOWN. MISSIOH SCRIE. LOSE OF VEHICLE CUE TO TURBOPMUMP FAILURE MAY RESULY I F

HALMAD AEF: PE-DTS,H

1L
HAZAFD REF; HE-P15,M
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hpril 1%, TR CRTTICAL ITFHE LIST

FALE 2
I E1II. ITEM: BZ200-14 I DESIGN t DOTUMENT REF. l
FAILURE CMISE A:  FRACIURE, DISTORTION OF (MPELLER WANE t
FAILURE CAUSE B:  FRACILURE, RISTORTION OF |MPELLER SHROUD i
[THE TMREE TMRELLERS £1) {2) [3) ARE MAWUFACTURED LTILIZING A T1TAWEUN 54f-2.5Sn {ELIY FERGING. TLTANIL® WAS SELECIED iy sOpTRZ24 !
FOR 115 STRENGTH, 1OUGHNESS, FATIGUE PROPERTIES, AND [T5 INSENSITIVITY TO HYDROGEK EMYIRDWNENT EMERITTLEMENT AT 2% ASDATSSS |
DPERATEEG TEPPERATURES (&), THE HATERIAL IS AMWEALED TO IMPAOVE MECHAHICAL FROFERTIES. GRATH DINECTION 15 SPECTFIED (3F  REOOTSS4 |
BY DRAVING REQUIREWENTS 70 ACHIEVE MAXIHUM MATERTAL PROFERTIES IM THE DIRECTION OF THE HIGHEST LOADS, THE 3 |MPELLERS Ciy  MSS-0580-10
PRODUCE THE REDUIRED HEAD RISE 10 PROVIDE COOLAME FDR TME HATH COMALISTION CHAMBER, AMD MAIM MOZZLE, ANG ¥UEL TO 1hHE [¢5%  ALOOOTS
[PREGURNERS, EACH JMPELLER 15 SHROUDED AMD WAS & FULL, & LONG PARTIAL, AND 12 SKORT PARTIAL YANES_ TNE VANE FILLETS ARE |cty WLBDS3Z,
RARILGER TO ELIHIMATE SYNESE RISERS, LABTRIHTHS OW THE FROWF AND REAR SHROUDS OF THE FIRST- AND SECCAD-STAGES AND FRONT CPIZ0RDO0EE
SHROUG OF THE THIRD-STAGE MATE UITH HEW-ROTATING SEALS T COMTROL PARASITIC LEAKAGE FLOW, BLEED HOLES IN THE NUBS (F) mES-BEGE-1E,
ALLOU DOMWETREAM LEAEAGE FLOM Yo RETURN TO THE [MPELLER JHLETS 70 ABD THE AXIAL THEUST CDNIROL, NECIRCULATION FLtw CPYZOROOUER |
| THROUGN THE FIRST-STAGE 1% USED TD CODL THE FUMP BERNINGS. RECIRCULATICN FLOM IR THE FRIRD-STAGE 1S SPL1T OFF EETHEEM (B MASL 1ASK T
| THE BALAMCE PIS70M AHD FHE VURWINE CODLANT, 1ORSUE [5 TRAMSMI1IED TO THE INFELLEMS Br A SPLIMED SLEEVE. BAKED OH DRY (9)  NES-GOL.34
! FILM LUBRICANT {% APPLIED TO THE SLIMGEM 1O PREVEMT FRETTING MEYUEEN THE SLINGER FACE AMD THE IMPELLER WB. THE CORHER  {(10) MSS-§04-%7
ECCE EREAK AND SIRFACE FINLEH MME TIGNELY CONTAOLLED 10 ELIMIWATE STRESS [OMCEWTRATIONG. ERCH [MPELLER 15 IMOEWIGUALLY  [¢11) CREO&RMODA
SPLUN PER DRAMLHG RECUIREMENTS AS PART OF THE MAKUTACTURING FROCESS TO YERIFY |T5 SIRUCTURAL ERTEGAITY. MRIERIAL 1§ 125153
m REWTVEC FROM COMTROLLED AREAS OF THE FROMT AND REAR SHROUDS FOR ROTOR BALMWCING (5}, THE HIGH AND LW LYCLE FATIEUE Fety mLDDsze
' LIFE OF THE SECOVD S1ACE IMPELLEN HEET® CE| MEOUTREMEMTS £éh. THE FIRSF STAGE IMPELLER 15 LEFE LIMITED BY MASOR WAIVER  [(12} DMR 1555
g {13¥. THE MIKIMN FACTORS OF SAFETY FOI THE IMPELLEAS MEE1 CEI REQLHIBEMERTS {7)_  THE FIRST, SECOHD, AND THIRD-STHGE |
{INPELLENS PAREWY MATERIAL WAS CLEARED FOR FRACTURE RECHAMILS/MDE FLAW GROUTH BY CRITICAL IMITIAL FLAM S12E
| PETECTABILITY {B), THE FACTOR OF SATEFY OW BUNST MAS BEER CEMGNSTRATED BY GES1GM VERIFICATION TESTS [(9). 1ME ROIALING
| ASSEMELY HAS NEEM OESICN YERTFICATION TESTED FOR SPATMG RATE {LOAD DEFLECTTON) A0 MATURAL THEQUENCY {WTBRATION]

AND COMMMND N SAFE EMGIME STRIE [11]. KEUSE OF PARIS DLRING DVEAHALL 1S CONTROLLED BY THE REDUIREMEMTS OF THE DVERKNGL
SPECIFICATION {12}

I
|
BETERMIMATION (103 THE COMTROLVER SOFTRMRE [§ COMFIGUWED TO OETECT AHD RESEOUD PAOPERLY TO THE EAILURES TRERTIFIED |
|
|
!

CIL ITEM: B2a0-10

POSSIBLE CAUSES SIGHIFICAHT CHARACTERISTICS ) IMSPECTITMCS I/ TESTLS) | DIOCLMENT FEF.
...................... LI I e T
FENILURE CAUSE &, B: |NDCI9225 - FIRST-STAGE IHPELLER} |roD19228

|ASOOTSSS - SECORD-STAGE | |RiDOTESS
IWPELLER ; | 1
{REDOTS5E - THIND-STAGE IWPELLER| |rsopissa
| !
{ [MATERIAL TRTEGRITY [MATERIAL INTEGRITY 1S WERIFIED PER SPECIFICNTION REGUIREMENIS, [eB0172-153
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IMZPECTION aND TEST

| FOSEIGOLE carses SIENMFICANT CHARACTERISITES | INSPECTION{E ) TEST(S} | DOCUMENT NEF,
..................................................... +._._____....‘_______..____,.....______....._____,...____.,______.___,....‘___......_........____..__l_....___,,_____1_______ -
| |THE FORGING 15 PEMETRAMT ARG ULTRASONIC IMSPECTED PEN SPECIFICATON REGUI REMENTS . RADIYS- 115
; . I BAO115-012
: I
f ' | THE FORGINGS GRAIN DIRECIION 1S YERIFIED PER DRAVING RESHITREMENTS REDOTSAS
I I
I | [THE IMPELLER SPIM TEST VERIFFES MAKTMUM GROWIH PER DRAWING WMD SPECIFICATION RECUIREHENTS . |ROD 9224
| | JLES 11225
| I [R5OB7S55S
| | frimonvs
I
| TME IMPELLER 1S FENETRAMI [NSFECTED AFTER YHE SPIN TEST PER SPECIFICATION REQUIREHMEWIS. RADT15-114
I
{ ASSENALT IRIEGRITY SPLINE HEASUREHEHFS wRE VERIFIED FER DREAWING AMO SPECIFILATION NECUIREMEMIS, RON19224
i RSD07555
[ RETS58
RADT %143
VARE RADI] MWD COORDINATE MEASUREMEVTS WRE VEAIF IED PER DRAVING KEQUIREHENTS. RODIFZ26
[as00735%
i |rEOATRSS
I I
| ! SLIMGEN DRY FILM LUAE IS VERIFIED PEM SPECIF{CATIDN RECUIREMENTS. - FNO[12-003
I
| SLINCER JE BURMISHED PER SPECIFICATICN REGUIREMENTS. FADT12-007
I | [
| ! ISLINGER IS VERIFTEG AS EOTTIONED PEN SPECIF[CATION REQU IREMENTS, : L3S
i
| SURAFACE FINISH [HPELLER CORNER EDGE BREAK AMD SURFACE FINISH MME YERIFIED PER DRAWING REGLIRMENIS. ROD1522E
! RSDOFSSS
| k5007356
I I
| CEEAMLINESS OF COMPONENTS COMPCVENTS ARE VERTFIEM CLEANED PER SPECIFICATION AEGUIREMEMTS. |rL10RAY
i ! I

e e e e e e R o v r—




April 19, 1994 CRITICAL ETEMS LIST

PAGE &
| ciL ITEM: B200-10 | . INSPECTION #MD TEST |
--------------------- L e b Tty
| POSSIBLE CAUSES | SIENIFICANT CHARACTERISTICS | INSFECTIONES I FTESI(S) | ODCLMENT REF. I
---------------------- ;---'---n-----------------uu-.{-----u------------------------------------”...r...............-.-....--..-........“________,‘___"_“________._________
| FEQ075E0Y -_]'HPFTF' | E500Ts0) |
|
ASSEMBLY THIEGRLTY OPERAT IOH/PERFORMANCE | WER|FIED BY ENCIME KOT-FIRE TESTING AND 26D E L M TESHS DM RLODO50- 08 }
< INSFECTIONS, RLODOSS- 05 |
| |RLOCOSS-07 |
| RLODNA i
' !
IMPELLERS ARE IHSPECTED DURING OVERHALL PER SPECIFICATLON REQUIREMENTS, RFDOO4-102 |
TAE EMPELLER WUE AND BORE ARE VISUALLY IMSPECTED PER SPECIFICATION RECUIREMENTS AJ RE 0004102
INTERVALT DEFIMED BY WAJOR WAIVER, |oar 201 |
I I
SAAFY TRAVEL 15 PENFORMEC PRIOR TO EACH FLIGHT, MRSD ¥4 1B50.020
TORDUE CHECKS ARE PERFORMED PRIOE Fo EACH FLIGHT. (MRS v IN50, 020
I |
W JOATA FROM PREVIOUS FLIGHT OR HOT-FERE 15 NEVIEVED FOR FROPER TURADFLIMP MSFC PLY 122K
cl:n | SOFERAT ION/PERFORMANCE,  CLAST TEST)
2
| FWILURE HISTORY: COMPRENENSIVE FAILURE HISTCRY DATA £3 MAINTAIWED [N THE PRONLEM REPORTING ORTABASE (PRAMSIPRACA}.
| NEFERENCE: NASS LETIER SA21/BA7/S0N AND WOCKETOYHE LETTER BIRCOPTAT.
I ..........................................................................................................................................................................

OPERATIONAL LSE: NOT APPLICAELE.
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Componant Group:

Itern Mamma:
llem Number:; =1
Part Humber: RIHTE01

Fuel Turbopnm ps
High Fressure Fuel Tyrbopamp

SSME FMEAICIL
FIELD CONFIGURATION VARIANCES FROM CIL RATIONALE

Pragerad:
Approved:
Appravval Dam:
Change g:
DOlrective &;
Page;

D. Early

T. Kguyan

202

2

CCBO ME3-11-52G8

1of 2

Basze Line Ralionale

VYenanca

Crange Rationale

Varignl Dash Murmber

1. HIOD-15 REOOFA0E CAUSE A
B220-24; REI07005; CALISE A

THF IMMFER AND OUTER BE&LRIMG
RACES ARE EDOY CURRFMT
INSPECTED PER BLIO M2,

2 B2I0-13 RSOGTSZ7, ASMTSIZ,
CAJSE AL B. B2OG-JE;

RE0CTE32 CALUSE B. OIFFUSER
HIDNDFN SURFACES ARE
FEMETRANT INSPECTED PER
RLO0343,

3 BrDOG14 CAUSE A, RSO0TAGE
B200-21 CAUSE B, R3007563
R200-26 CALSE A, RE007SER
WELD JOUNTS RS007TER: TABLE
E20Q HRFIP FMEA/CIL WELD
JOINTS RECU 68 HOLSING
CURRENT COMFIGURATION |5
FHE GMETI PICCE "-112° CAp,
USIMNG FOUR [y WELDS AND
FI¥JR [4) WFI I MUMABZARS

4 BAOD-0Z; CAUISE A, RSCD7524
CAUSE B, RS00753; CAUSE C,
R5 007 R74

BEARING RACES RECEIVED
FROM SLPFLIER SPLIT BALL
HEARING INCORPORATED
FRECEIVED MO GENFRAL EDOY
CURRENT INSPECTICN

SCME DIFFUSERS fMdAY NGT
RECENVE THE POST FROOF TEST
HIDDEN SURFACE ()3
PENETRAMT MSPECTION

SOME HOUSINGS [POSSIBLY
TWUl) fAY HAVE BEEN
FABRICATED "1 TH THE TWD |2
FIECE 113" CAPS (THIS HAS AN
EXTRA WELD: %13 AMD THREE
FXTRAWELD MUMBERS 13, 68 &
63

E£0ME TURBIMNE BEARING
SUPFORTS {R50D7524) ARE
FABRICATED LSRG A
VUELOMENT OF HAYFS 188
ZHEET METAL INSTEAD QF THE
EOM FORGIMNG.

GENERAL EDDY CURRENT INSPECTION OF RACES REPLACES TYPE W2 1M
FEMETRANT INSPECTIOM N DETECTING SURFACGE FLAWSE

USE AS I3 AATIOMALE:

1. RACES SUPPLIED BY SPLIT BALL BEARING INCORPORATED RECEIVED 10X
WISUAL AND TYPE IWC PENETHANT INSPECTION IMSTEAD OF GEMERAL EQDY
CURRENT INSFECTION. FLAW DETECTABLITY RELIABILITY LEVELS RETWEEM
PENETRANT ANMD GENERAL EDDY CURRENT INSPECTIONS &RE G050 AND
0.057 RESFECTIVELTY.

LEE AS 15 RATIOMNALE

1 IMPLEMEMTATION OF HIDDEM SURFACE INSPECTION REQUIREMENT 12
NOT A RESULT OF AN OBSERVED HARDWARE ANACMELY BUT A5 & RESULT
OF ROCKETEYRE'S STAMD DLAUN,

SEE DAR 2745 FOR
VARIANT PART
SERIAL HUMBERS.

5EE DAR 2751 FQR
VARIANT PART
BERIAL NUMBERS

TO REDUCE CONFUSION ON THE DRAMING AND ON THE MAMUFAD TURING SEE MCH 2524,

FLOOR

hIGH CYCGLE FATIGUE INDUGED [NLET SHEET METAL CRACKS 00 DCCUR
FROM THE CPERATIOMAL EMVIROMMENT EXFERIENCED DURING ENGINE
DPERATION. THE CRACKING IS CONTRDL | ED PER THE REQUIREMENTE .OF
THE SHEET METAL INSPECTION SPECIFICATION (RLIOGSE) YVWHICH LIMITS THE
CRACHING LEMGTH, SPACING, AND SHARE, TO PRECLUDE SHEET METAL
FIECES FROM DISLODOING. THE CRITERIA IS BASED 0N CRACK GROWTH
FATES AND ENGINE TEST EXPERIEMCE. ANY CRACHS, WHICH EXCEED THE |
SPECIFICATION LIMITS, ARE WELD REPAIRED IRFOH)T-007). THE TURBINE
BEARIMNG SUPPQRT WITH WELDED S1EET METAL IS LIFE LIMITED BY MAJORH
WIAIVER DT 2773,

SAME -113 DASH
NLEER.

RE0GTE24-201 AMD

SLBS.



2]

LS AP LTS Sarg Fuel Turh LY P Prepa red: . E.-qu:.r
Item Hameg: High Precsure Fuel Turnapomp Appraved: T. Nguyen
fem Yumber: EZ00 Apprayel Data: 4129699
Fart Mimher: RE007501 Chanpe a: s
Diraciive &: CLBD ME3-01-5206
Fage: 2of 2
Baso Lime Ratinnale Varianoe Change Ralionale Yariant Dash Bumber
5 B:lO-15 CAUSE A B200-17 SOME LIFT-OFF SEAL HOUSIMG LEWY CYGLE FATIGUE CRAGKING HAS EEEM OBSERVEN [N THE PLIA WELD, RO S2:0-07 AND
CALISE A BELN-1A CALIRF A, DA LINES SRE FAERICATED CRACK INITIWTION AND FPROPAGATHON DCCURS AT SHUTDOWNCOOLDOWN SUBS.
B2051% CAUSE A, B200-22; USING INTERSECTING LINE Al L UNITS RECEIVE A STANDARD POST FLIGHT INSPECTIONS BY LEAK
CAUNSEARCE BRILLED HOLES THE HGELE CHEZK. LEAK CHECK POST FLIGHT VILL DETECT A CRAGK PRIDR TO

THAI INTERZECTS THE CUTSIDE
DIAMETER OF THE HOUSING
FLAMGE HAS & PLLMG
IMSTALLED. THE PLUS 1S THEM
WELDED AT THE HDUSIHNG
OUTSIOE DIAMETER TO FORM A
TIGHT GAS SEAL

RFFLIGHT. POST LEAKAGE AT THE DRAIM LINE ¥ LIMITED TO 10 SCIM. ALL
FLIGHT LIHITS WWALL SONWTINUE TC RECEIVE A LEAK CHECK POST FLIGHT FOR
THE ORAIN LINE PLUG WELD UNITL THE ENTIRE FLEET 12 RETROFIT "WITH THE
EDR DRAIN LINE CONFIGURATION
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SSME FMEA/CIL
WELD JOINTS

Companent Group: Fuoel Turbopumpa Propared: D. Early
CIL Itam: B200 Appraved: T. Nguyean
Companenl: High Pressure Fog| Turbopump Appraval Date; 421,90
#aH Humber: RS00T 501 Change 3: 2
Directive & CCA0 MED-01-5206
Fage; 1of 3
Cr ticat Inilial

Raat  Flawe Size Mot
Side Mot Deleclable

Cemaponent Basie Part Nomber Weld Mumaer Wekd Type  Class Atcess HOF  LCF Lommenls

SlIELD RAGT2171 1.24, 28-82  GTAW I X

SHIELD RoO121n . GTAW n

LIFT-GFF SEAL RON15230 1,2 GTaw I X

SHIELD ROOTO7ER 25 0B GTAW H

SHIELD ROa147e8 27 50 GTAMY n ES

SHIELD RAD{TES E1, 52 GTaw 1

EHIFID ROGI97 88 55 55 GTAW 1l

BELLOWNS RELLF 505 1-4 GTANY 1 X

BELL Oz REAQT505 5,5 Efnnr | x

INLET R3007512 4 GTAW I X

INLET REMTEZ 36 GTawr !

INLET REMOTI12 012,13 GTAW |

IMLET REMITE12 i EBVY i

IMLET REOOFS12 14 15 STAa |

INLET REI0TE12 1B GTAaMY I x

BFARING SUFFORT RS a4 14 EBWY I

BEARIMG SUFPORT R5007524 18 EBv I X

BEARIMNG SUFPORT R30074524 29, 20 GTARY I X X

BEAR NG SUPPCRT R3007524 1B GTAWY I X

BEARMG 5PPORT REDOTEDL 115 121 oLy I

BEARING 5LIFPORT RSLOTE24 |28 GTAW I X

EFARING SLFPFORT REQOTE2 228-c11 GTAW ] x

HOUSIMG R SODTsGA 7823, GTAWN I X X x :
228 330 p
FOH

HIHISING RE007 565 4 GTAw I

HSUSING RE00Q7 568 48 EB I X X X

HOUSING K30075SER 43 GTaw I b

HGUSING R&E00753R 5" araw ] X X

HULEIMNG RECNY56E 52 GTAN [} K

RO JSIMG HSCo7RE4 1 EEY 1
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Lampanent Group: Fuel Turbopumps Fraparad; D. Early
CIL ain: B.ZEII:I Approved; T. Mouyen
Componen|; High Fressuna Fual Turbopump Approvat Data: 4021798
Part Number: REDITSM Change #: 2
Blrechve #: CCED ME-01-5205
Paga: 2of 1]
Criticar nitlal
Ragt  Flaw Size Mot
Bide Mar  Detectable

Carnpon end Basic Pl Mumbear Wekd Mumber Weld Type  Clasg dccess HCF  LGF Camments
HOUSIMG RE0G6 T46A 55 alc L ] }-{
ROUSING RE0NTEE 36 OTAW ] R
HOLIS NG RI007ESY OF, 324 325 GTAW It
HOLUIGING RIOO75E8 & ETALY M X x X
HOUSHHG RSO0Q75E8 50 EBWY I
HOUSING RS0LOFEaE 14,229, 297 GTAW 1 X X x
HNOUSING RSCOT6S 76,77 GTaWY I X
HOUSIHG RS040 7564 T.EO GTAW I X
HOUSIN G REA07553 20-101 GTawW 1l x
HCLUSING RENCTSER 10z GTAWS 1 X
HOLISING REM TEEA 123 GTAW n x
HOUSING REMTELS 140 GTAW " X
HOLIRING RS0O7ESR 133, 154 CTa N E
HOUIS G REHITS5E 174a-185 GTAW Il X
HEOLSING R2207554 181 192 GTAWY ] X x

195 106

£245, 455

45E
HOLSING RENI7TSES 153, 244, GTAW I ES

15/-402

24-J07
HOUISING RESBOPEEH 03, 17, GTAW 1 X X

214, 234,

235
ADUEING REDOTS5E 21z, i3 GTAMY I
HOUZING RZI0756A s 215 GTAMY n X
HOUSING RS0LT5ER 222, 139 GTAMY ! x .
HOUSIMNG RSCI7HGA 224, 225 GTAW | 4 X 1
FOUSING RE007 563 226, 227 CTaN I ]
HOUSING RE007 5656 231, 137 GTaln I X X
HOHPSING RE0DNTEER 231 GTAaN li bt
HOUZIMG REDOTIES 237 234 GTAN |
HOUZING RECOT558 AG-2408 GTAVY Ml
HOLSING AEI0TI5E Jeh-344 GTAV ] |
HOUSING REA0TSHE3 37e-3497 GTANY ] X
HOUS MG R S0CTSEE KL GTAW | x x X

i



