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Design ! Docwment Referance
FAILURE CAUSE: A: Praburner linsrextension or weldiparent material failuore.

THE PREBLRNER LINER 455EMBLIES (1] IS A WELDMENT COF HAWNES 188 FORIEING (2] AND HAYNES 188 SHEET METAL COMPONENTS [3). HAYNES 188 WAS SELECTED O THE
BASIS OF ITS STRENGTH AT HIGH TEMPERATURES, RESISTANCE TC CREEP AND ITS RESISTANCE TO HYDRGGEN ENVIRONMENT EMERIT | LEMENT (4}, THE SYLINAZIGAL LINER
FORMS AN ANNUI LS WHES 'NSTALLED [N THE PREBURNER BOOY {5). THE LINER IS WELDED TO 4 HAYNES "EE METFRING RING (5). THE METERING RING DESIGN INCORPORSTES
A BERIES OF MACHINED RECESSES N A LIP WHICH 'NTERTACES WITH A SIMILAR LAMD OH THE PREBURNER BODY. |HE SERIES OF RECESSES CONTRI HyNROGEN COOULANT
FLOW WHICH OR'GINATES FROM THE ORIFICED PREAURNER 0DV {7} THE HYDROGEN COOLANT 15 DISCHARGED AT THE |LOWER END OF THE LINER/PREEURNER S0
INTERFACS TQ THE AOT-GAS SUPPLY FOR THE TURBINES. THE IMNER DIGMETER OF THE LINER FORMS A DUST WHICH DIRECTS HOT-GAS T} THF TURBINE EN-RANCES
HYDROGEN BOUNDAQY LAYER COOLANT 'S PROVIDED TO THE HOT-GAS SIDE OF THE LINER BY A PARALLEL SFRIES OF ORIFICES MACHIMED IN THE IMJECTOR | ACEFLATS (21
THE BIVZIEENT SECTICN TF THE LINER IS FURTHEF, HEAT PROTECTED BY A THERMAL GOATING SYSTEM (). THE THERMAL COATING, {H SORJIUNCTION V41 T THE HYD20 250
BOLNDARY LAYER COOLANT, SROVIDE ADFGIHA™E PROTEC THON ABAINET THE HOT-GAS ENVIRONMENT. h

H) RCO! 504 AGC11532 2) AMS 57720 13 AMS £506 (4) RSS-D%64-5; {5} RS00SE1; (3) ROO 1748 ROO1455<; (7} RSC0O30Z; 19) RSO0BOZE RS07001T: [5) FACIEH1A FAU5.018
A&t oo L - )
FAILURE CAUSE:  B:Pretutner boor retention system Failure due I moliipla f51oes af lingr mlention straps.

THE PREBURNER LINER ASSERELY 'S RETAINED (N THF PAFRLIRNER RODIES BY A SYSTEM OF EQUALLY SPACED RECTANGULAR [AYMES 188 STRIPS [+ IAWNES 185 Was
SELECTED Ch THE BASIS OF ITS STRENGTH, RES|IZTANCE TO CREEF, AML HICH SYCLE FATIZUE PROFERTES (2] THE 51KIPS ARE TIG WELDED AT QHE =KD TO T'E KNER
MIAMETFR OF THE PRFRUANFR BOY  THE OPPOSITE END IS TIS WELJED TD THE OUTCR D'SMETER OF THE | INER. 8A7TH ENDS OF THE LNER STRPS MCORPSRATE MACHINED
P TO ATTEYJATE HGH SYCLE FA NGUE EFFCCTS. -

(17 ABCCEONE 42 RS5-3590 8
FALURE CAUSE: ALL CAUSES

H GH aMD Lo CYCLE FATIGUE LIFE TOF THE LINERS AND LIWER BE - ENTIOM SYSTEN MEET CLP REAQHIREMFMNTS 1:1:1. THE MINRURY CACT RS OF BAFETY FOP THE LiMLRES AMD
LIKER RETEMT!IOM S¥5TEM MEET ZEI REQUIREMEMTE ‘2. THE L'NER PARENT MATERAL WAS CLEARFED FOF, FRAGTURE MECHANISS/MDE FLAWY GRUOAWTHESINCE IT CDNTI‘]:IM? M
FR&4ZTUFE CRIT1IGAS . FARTS (1] THE FMEATIL WELNS aRE CLEARED [ R FRACTURE MECHAMICS/NOE FLAVY GROVYWTH BY THE W[ ASSESSMEMNT [4). THBLE At Ll!.;TS. "HI:L
FMZA/CIL WELDS AHE IDENTIFIES THOSE WELDS IN WHICH T'IE CRITICAL IRITIAL FLAYY SI2C 15 NOT DETEGTABLE &ND THQSE WELDS 1 WHIGH THE ROGT SIDE 15 NOT.
ACCOESSIBLE FOR INSPECTION. FHOSE WELDS IN WHICH THE CRITICAL INITIAL FLAIW SI7F IS NOT DETECTABLE ARE ACCEPTABLE FOR FLIGHT BY RIZK ASSESSMENT 4]
SECTIDMING OF HE LINERS IN ENGINE 2016 SHOWED THAT Lok OF PENETRATICN (N THE LINER \WELDS Gl NOT ADWERSELY AFFECT THE WELD IMTEGRITY 61 bE
POWERHEAD ASSEMBLY HAS COMPLETED DWS TESTING I:E! CONTIMUED LISF WWTH ALLOWIABLE DIZCRCPAMNCIES RESULTING FROM OPFRATIGN 1S5 Frailis [EB I".'wHD CONIRZLUFE
PER THE REQUIREMENTS OF THE KtAINTENANGE GONTROL BOCUMENT {7) ) S T

(*d RLDODZZ BD CPIZORORIIE. (2} AEZ-8546, CPIIIRICOIE, (31 MASS TASK 117, 423 RSS-6756. {3) LLES-CO1A: i5) LWS-100: 7 RS55.B7e3 '
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AR TERIAL INTEGRITY |5 WERIFIED PER DRAWING ANO SPCCMCIATION REQINREMENTS.

SREBURNER LINZR FORGINGS ARE LTRASOHIC ANE: PENETRANT INSFECTEDR MER
BOFCIFICATION RECLUIREMEMT S

ALL WELDS AMRE INSPFCTED 70O DRAWIHG AND SPECIFICATION RELQUIREMENTS PER WELD
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Compnne Das o Part Mombe- Weld Numbe: Weld Tepe Class dpeccss ICF LGP ST
CPE IMLET LR ROG10748 - GTAN | ¥ (o700
TPBE IMLET ELBOW ROninT48 4 GTAW 1 X (&7 C00
OFE IMLET ELEOWY ROoGT49 3 GTAIN | x x (7 00
PR IMLET ELEOLY ROOAOT4A G GTa | X X X (A7 I0)
DPBE IMLET ELBOWN ROOADTAZ ToP; GTAW | x A0
GFE IMLET FLBOW RODMDTAZ RICPT) STAN 1 X [Arac:
DFE IMLET FLEOAN ROMOTAS q GTAN 1 X X (AT
8 'NLET ELECAN RO AR 10 OTAW | X X X [A7a0
PN IMLET ELBECHY ROIAGTAR 1 (OFT} GTAW | X X [ATaC)
ZFR INLET ELBOWY RCIT0TLR 12{3FT) GTAW | X IATOCH
SLEL PREELUSMER LINER RE2tT1054 100PT, FR [ X x LRENC|
FUEL PREEURMER LIMNER RCI1 1054 1iQPT] GTANY | X x fAEDT)
FUEL PREBURMER I INER RCO1 10564 20QFT! GETAV 4 X x PAEDD)
FLEL PREBLISMER LINER ROO1105& 2iQaFT! EBwY I (AR
CMICIZER PREBLUSHWEDR LIMER ROO11582 10PT! ETAMN I A AT
CHICIZER PHELIGNER LIMER PRI 11582 10PT) EBY | k) AT
CMINIZER FREBURMER LINER PIC1t682 Z0RTY ERW | X CATD)
OI07ER FREBURMER LINER Fac1i se2 Z09T] GTANY | X AT
O¥IDIZER PREBURMER. LINER Eh1011582 =17 GTAMNY L] TATO0)
FOWERHEAD REM0F0 10 1 GETAN | X X
POWERHEAD REMIMIQ AP GETANY ] N
PwWEPH{EAD RE007a10 28T ETAW 1] ¥
PIANERHEAD RS00701a i GTau 1
BoWERHEAD RSODF010 1 BTAV ' %
POIRHEAD R3ICFOI0 5 GFraw | X
PoyvreRIEAD RSOCFIHG 5 GTaW | x
POWERHFAD REIA I T GTaw I x
POVERHE ~D RECCIDI0 g GTAW I x X
POVWERHEAD RINCFDI0 ‘3 STAW | X x
FOWERHEAL REOCTOIC “q GTAW I *
POV ERHEALD REDG7010 TR ST A | ®
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Ccmaonent Basi= Part burber Webd Numbar el Type ezt hesass HCF o LOF S et
POVERHFAD RSCITHO 1B [T & | A A
POVERHEAD RECAT010 17 TS | ) X
POVERHEAD REMI?II0 ‘B STAaMS ! x X x
POVERHEAD RE0T e ERW [ X
POVERHEAD REDaT A a7 GTAWN | ¥
POVERHEAD REOO7210 21 GTaN It X
MWERHEMD P3a0r0 32 GTAN Ik x x X (AT
:FA FUEL SUPP_Y CLICT Ra00roz 2 GTAW i
CPROFLEL SLUPP_Y DG RIO0TM = 3 GTAW | X ¥
OPAFUEL SUP=LY CUCT Fra00r2 &) GTAN | »
{FB FLEL SUPPLY DUCT moQorez ¥ GTAW | A X
SPB FLEL SUPSLY BUCT RISOOTG12 8 GTAW | x
COF3 FREL 3UPF~LY OUFCT aQored2 1 GTAMW | ® X IR
FREBUFRMNER F.IE: SUPPLY DIUGT  [R3407030 1.2 GTAW | 41500
G%ID TAHK PRESSURANT DUCT  RA007C4S 1 GTAW I 4150
CEID TANK PRESSURANT DUST RE007C4 2 GTRW | W A5
%D TAWE PRESSURANT DUCT PE007 0D 3 COTAW |
DT Sa% A kFoLD [aRli el | 13,14 EBW Il b4 b4 W
HOT g WAaNIFOLD Fe&naTaE 15,16 EEW Il x X X [ACCD
HOT GaS AaMIFOLD Frs0aT 51 17-24 GTAW ] ¥ ¥
HEOH G845 KIAMIFOLD RGQO7 5 79-44 STAwW ] b4
HOT Sas Mick[F 0 F300T0E1 a1 EEWY 1 "
HOT Ga5 MANFOLO R3007 051 42 EEWY ] k4 x
HioT Qa5 MaHIFCLD =110 Fui] | 43,44 EEWY i x = x
HOT G545 MANIFOLD RIQOTCS! 48,51 GTAW H s
HZ1 GAS MANIFOLD REo0vCst 2,70 GTAW t X A X CATOC) (G
HOT ZAS MANIFOLD RS0OFGST £a GTAV | X e * {ATDA)
HGT GAS MAN FOLD RE00F031 /3 GTAV | % X X FAEN)
HOT GAS MAMFOLD RECT0A BLET 147 EBwWS 1] x X X
HOT BAS MANMT LD RE00OT031 ka1 3T AW ] X
HOT SAS MAMIFCLD RELOT031 B3 BV GTAW H| ¥
HOT 245 MAMIFCOLD RS 00051 i EBW b X x
HOT 3A%5 MANIFCLD RECF01 113-124 GTAW [] X
HOT GAS WARIFLD RS 007051 133 GTAW 1 X x
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HOT GAS MANIEO_O RE0073I1 134 STAW Il X
HOT AS MARITO.D REMATO5S 1535126,1596  GTAN 1M k9
HOT AS MANIFOLD SERITI5 1533-141 1A 1 bt AT
HOT GAS MARIF DD FEm0rag: 142144 ST | x (50 (AT
HOT GAS MANIFOLD REETE 145145 EBY |
HOT GAS MANIFOLD RECRITOGET 145 EBW 1 kS
HOt GAS MANIFO_D REFI5 149 GTAW I' X x
FLIEL “IMER R WOFTY EBw I
FLIF! LINER FS0a7D6d MOET) T4 I
FLIFL “MER RE007G] BOFT) EB\™ |
FLIFL LINER RS0aTIGS MOET) GTAW 1
FLIFL LIMER RSMF6G] AraPT) GTAVY I
FLIFL LINER R500745 A[OFT) EEWW ]
FLIFI. LINER RSO07GS 4 GToH ] x
FLIFL LIKER REO0TOGS 4 CTawv 1l =
FLIEL LINER RS0O0™IES n STAY Il X
FLIEL LIMER RS0O0FIG5 TRODFTY GTaw Il X
FLIFL LINER RS0070HGE 1% aTAN I X
rLFL LIKFR R5007065 T LAY Il X
ML | IkFR RS00706S A R EAL b X
FUEL LIMER RELOTORS 22 GTAWN n X
FLIEL LIMER RE0O07OER i3 CTA ]
FUEL LIMER RE0OTORS 4 GTAM b
OXIDIZER LINER RS00TORE RTH LTAN Il %
OXIDFER UNER RSD07OER IR FRMN [ ¥
OXICIZER HGM STRUC SRELL RSCO7070 HOPT FRNM 1
ICIZER HEM STRUIC SHELL RSCI7070 i AN I X
CINIZER HGM STRUC BHELL RSI70T0 SIOPTh Efn | x
OXIDZER HGM STRUC SHELL RECOTETD 28T CTAW Il X
OxIn FER HGM STRUC SHELL RELCTOTO 11221007 GTAW I X
OXIDZER b5k BTRUC S4HELL RSISTCTD JANOFET GTAM [ ¥
FILEL HZEM STRJC SICLL REI0TCHM i ERYW 1
FLEL HZEM STRUC SIICLL REDSTDT 1.4F GTAMN [ ¥ X
FLIEL HEM STRUC SHELL REIOVOT1 i CTAW 1



