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Jea ar ! Cocunent Reference
FAILURE CAUSE:  A:Weld or parent maleral fallure,

THF RACC IHLET AMD CLTLET MANIFOLD COMPONENTS ARF INVESTMENT CAST FROM JBIC75 MATERIAL AND SOLUTION TREATED [ANNEALED] PER SPECIFICATION [} (21 (7). JoK-
75 WAS SELEC TED FOR IT3 CASTABLITY AND RESISTANCE TO HYDROGEM EMBRITTLEMENT {4). THE CAST PROCESS AND QUALITY REQUIRERENTS ARE CONIROLLED FER
SEECIFICATION (8) EACH CASTING I HOT ISOSTATIC PRESSED 'HIP) () AND AGE HARDENED (3) AND PRESSURE TESTED FER SPECIFCATION AND DRAVING REQUIREMENTS i1
{Z1. TMHE STRUCTURAL JACKET IS D=2IGHNELC 0 FESTRAIN THE LIMER FROM EXPANSION DUE TC SHAMBER PRESSURE THE JACKET STRUGTURE 15 HEINFORCZD BY THE JAI:K.E.T
THRODAT SHELL. THE STRUCTURAL JACKET AKND SHELL ARE FABRICATED FROM IMCOMEL 718 FORGINGS AMND HEAT TREATED PRIOR TO ASSEMBLY. INCOMF P15 WA S SELECTFD
OUZ T3 IT5 STRENGTH AFTER HEAT TREAT (4). ELECTRON BEAM [E B. WELDS ARE USED TO JOIN THE JAGKET SECTIONS ALONG IHE LONGTUDINAL IWELGS AND AT THF THADAT
(7). THE E.B. WELD PROCESS IS COMTROLLED BY SPECIFICATION (3] THE WELD JOMNT COWFIGLURATION t§ SPECIFIED BY DRAVWING {3)(7)., THE LONGTTUDINAL JACKET WELDS A RS
TIG OVEALAYED W TH ADDITIONAL INGCHES. 718 TG INCREASE THE WELD THICKNESS (7). THE JAGKET SHELLS ARE MIINED WITH A E.B. WELDWITH A BACKLP STRIE, THIS
FROCERS |5 CONTROLLED BY SFECISICATION (8], THE INSIDE DIAMETER OF THE JASKET 15 MACHIMED PER NUMBERICAL CONTROL TAPE TD MATEH THE CONTOUR OF THE L' NER
O D. FOR MINIRAAL LINER =XPARSION UURING HOT FIRE (10). 1HE FORWARE END OF THE JACKET AT THE MANIFCLD WELD JCINT |5 PROTFCTED FROM HYDROGEN
EMERITTLEMENT BY AH INLCDLOY 203 OVERLAY (4). AN E.B WELD JICINE THE FORWARD CLOSEDUT RIMNG TO TIIE FORWARD PARMNIFOLD AND 1S PR ESSLIRE LEAK TESTED PER
DOAAWING (7). HIGH CYCLE AND LOW CYCLE FATIZUE LIFE OF THE MANIFCLDS MEET GEI REQUIREMENTS (11). THE LTMEC PARENMT MATERIALS 'WERE CLEARED FOR FRACTURE
WECSHANISSROD FLAW GRCWTH SINCE THERE ARFE HO FRAGTURE SRITICAL PARTS BASED ON SIMILARITY TG THE STMCE CONFIGURATICH, EXCERT FOR THE STHUG | LRAL
JAZKET VAHIZH WAS CLEARED BY RISK ASSESSMENT i13). THE FMEACIL WELDS ARE CLEARED FOR FRACTIRE MECHANICSMDE FLAW GROWTH BY THE WH [ ASSESENENT (7
TABLE 4135 LISTS ALL FREACIL WELDS AND IDENTIFIES THOSE WELDS IN WHICH THE CRITICAL IMITIAL FLAW SIZE 1S NOT DETEGTABLE AND THOSE WELDS IN ¥HCH THE ROCT
SINF 15 NOT ACESRIR E FOR 'NSFECTIDN. PRIMARY STRESS FACTCRS OF SAFTFTY MEET CE1 REQUIREMENMTS FOR THE LTMC 14).

(1) RO4E290: 12) RO2G2E; {3} RBO1 S0-CAG: [4) 672K, 5] RA1614-L01: [6) RLOTIEE; (7i ROE3AD; (8} RATEIT-071 (7) RIS2ZO7: ("0 CMAO4E297, (1) RLDDSIZ, CRI20RG0033, (171 MASA TASK
117 1N RES-A758 (14] CPI20RICI2E '
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Failusa Causas

5 grifican] Charaetarz| os
IMLET MAMIFGLO
QUTLET MAMIFESLD

ATERIAI INTEGRITY

HEAT TREAT

JRCxE |
MATERIAL INMTEGRITY

HEAT TREAT

FAN COMBUSTION
CHALBER ASSEVHLY

WELD INTEGRITY

ASSEMBLY INTEGRITY

Inspaclion’) [/ Toghs)

INTEGRALLY CAST TEST SPOCIMENS ARE EVALUATED PLR SPCSIFICATION REQUIRERMENTS.

FZMETAAMT INSFECTION OIF THE LD, AND 0 D. CAST MANIFOLD SURFACES |NCLUDING Vi IOV

WELD ARE FERFORMED PER DREAWING RECUIREMENTE.

RADIQSRAPHIC INSPECTION OF CAST MANIFOLD MATERIAL INCLLUDING WINDOW WELDS 13
FERFORMED FER DRAWIMG RECUIKEMEMFS.

HEAT TREAT IS VERITE D PER SPECIFICATICH RECGLEEMENTS,
HOT ISCSTATIC PRESEIMNG 13 APPLUED PER SPECIFICATION REQUIRCMLNTS.
PROCESS COMTROL |5 DEFTNED PER SPECIFICATION REQUIREMENTS.

THE CASET MANIFCLDE ARE PROOF PREESURE TESTED AND PEMETRAMT INEFECTED AFTER
FRDOF FER DRAWING REQUIREWENT 3.

A PRACE PRESSURE AND LEAK TEST IS PERFORWMEDR ON BOTH INLET AWND JUTLET MaNIFOLOS

AND COMPLETED ABSEMBLY

MATERIAL INTEGRITY ISVERIFIED PER SPECIFICATICN REGUIREMENTS.
FORGINGS ARE PEMETRANT INEPECTED PER SFEGIFICATION REQUIREMENTS.
HEAT TREAT 153 VERIFIED PER SFECIFICATION REQUIREMENTS

ALLWELBS ARE INSPECTED TO DRAWING AND SPEC!FICATION REQUIREMENTS PER WELD
CLASE INSPEGTIONS INGLUDE VISUAL CIMENSIGNAL, PEHETRANT, RADIOSRAPHIC,

THE HOT FIRE TESTING AND ZMED E & M INSPECTIONS WERIFY MCC INTECGRITY,

UL TRAZSOMIC AME: FILLER "AATEREAL, A5 APPLICABLE.

A HELIUM SICKHATURE LEAK TEST VERIFIES MO EXTERRAL LEARKAGET PRIDR TO EACH LALINGH

LAST TEST).
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Component Group:  Soanbestlan Devices Frepared: A. El-Ahriad
CIL {beniv: A5 Approved: T.HNguyan
Component: RO4EI00 approval Date: 959
Part Humber: Large Thraat Maln Combasiion Chamber Change #: k]
AZIE DArnetive d: CCRBO KME3-01-5271 -
Page; 1of i
Crilicak Lzilial
Rogt  Flaw Size Mol
Sie Mol Cretactabla
Gamponerl Basx Par Mumber Weld Bumber Weld Type Claas Access HOF LCF Cammerts
BATH SOMBLUSTION CHAMBLR RO43100 L] EBWS & X X x
RSN COMBUSTION CHAKMBER Pi45100 87 EBn b X x h
WAl COMBIST IO CHARMBER Pa45100 5A,5% GTAW L] x x X
EAAIM COMBUSTION CHARBER RO4E300 0t GTA 1] X x X
KA COMBUSTION SHAMBER RO453040 1117 GTaW 1] X » i
kI COMABUSTION CHAMOCR PO4E2040 13,14 GTAW 1] x x A
KB COMBUSTHIH CHAMBER RO4E300 15 GTAW ] x X x
AN COMBLUISTHEIN CHAMOGR RCABLDT 16 FBW L] x X X
mAIH SORMEBUSTION CHEMBER ZOL x]e 18 EBAT | X
AN SOMBUSTICH CHAEMBER RI4EI00 22,21 Egws (ME] x
1IN SO BUSTION CHRMNMBER R 4E 300 39,40 ERBW b X
MAIN COMBUSTION CHANEBES P 4E 500 53 GTAW L] X L3 X
MAR CORMBUSTICN CHAMBER P ARSI} 59,70 BTAWS u X x X



