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Componant Groop: Cambustlan Devices Praparad: A Kay
CIL ltem: AGOSQE Approved: T. Houyen
Part Numbar: RAD1T42E Approval Datg: 9/3/aa
Campanant: Fuel Preburner (Fhase 11+ Change #: 1
FMEA l'am: AG0S Drectiva #: CoAD ME3.O1 5238
Fallure Made: Ozidirar npst crack,

Pape: iaf 1

Cesig J Decurent Relerence *

FAILLURE CAUSE: A: Parant maierial Faihure.

THE FLIEL FREEURMER IMJECTION ELEMENTS AHE FABRICATED FROM 104 CRES MATERIAL (1), THIS MATERISL "Wa S SEIFCTEDR FOR TS STRENGTH BERAZEAEIL|TY, RESISTAMCE
T HY LEQGEN EMNVIRONMENT EWMBRITTLEMENT AMD RESISTANIE TD DXYGEM FLAMUBBILITY (2). ALL MATERIALS ARE PROCURED FER SPECIFICATICH REQUIREMENTS (3). THE
FHASE [1+ IHJESTOR ELEMEMTS FEATURE A CCAXIAL DESKIM FABRICATED BY BRAZING AN CUTER FUEL SLEEVE TO AN INHER LOY, POST WHICH EXTENDS THROILGH THE CEHTFR
OF THE FUEL SLEEVE. THE FHASE It INJECTION ELEMENT UTILIZES A REDUCED LENGTH LOX POST DESANED T3 PRECLUDE THE NEED FOR SUPFORT PINS, THE CESIGH ALS0
FEATURES A FUEL SLEEVE w'TH A RECLUCED MHUMBER CF INLET HOLES [AS COMPARED TO THE PHASE Il COMFIGURATION] TOINCREASE ELEMENT FLIEL FLOW AND LOWER
ELEMENT FUEL RESISTANCE THE PHASE {1+ INJECTHIN ELEMENMTS HAVYE COMPLETED COMBUSTION CODE RPIDELING ANALYSIE AND LABRCGRATORY COLO FLOW CALIBRATION
JESTE TOVERIFY SATISFACTONRY FLAME 2GNE CHARACTERISTICS AKND ELEMENT FLUEL RESISTAMCE AT ENGINE QPERATIMNG COMNDITIDNES. STRUCTURAL AHAEYSIS VERIFIED THC
CAPARILITY OF THE PHASE |1+ PREBURNSR INJECTION ELEMENT DESIGN T0 MEE I ALL STRUCTURAL DESIGN ANC LIFE REQUIREMENTS (4] INCLUDING: MIGH AND LOW CYCLE
raTIsUE LIFE AND MINMUM FAGTORS OF SAFETY, THE PREBURNER ELEMENTE' PASENT MATERIALS WERE C1 EARED FOR FRACTURE MECHANNIS/NDE FLAVY (3EC T H 3 MNGE
THEY CONTAIN NO FRACTURF CRITICAL PFARTS /8y THE FUEL FREBLIRKNER WNWIECTIQN ELEMENT LDX PFOGTS FROM ENGINE 0209 WWERE EODY CURRENT INSFFCTFD AFTFR
SUSTAINING 10,575.1 SECONDS AND 23 STARTS. THE INSPECTION REVEALED NG EVIBEHCE OF MARTENSITIC TRANSFORKATION DUE T WORK HARDEMING. [HE: PPEBLRNER
WAL DWR TESTED [8) -

(13 ROD17421; (27 BE5-R571-10; (3] CO-5-763; (0 VASDLET, (5 CRIIORODIAA: A RE5-AA74-1

RE-Gr4C-11
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INSPECTION AND TEST
Component Group: Lombustion Deviees Preparzd: A Kay
CIL Hem: ABDS-08 Approved; T. Hguyen
Part Humbar ROM7z3E Approval [Hake: oo
Companent: Fued Prebumnar {Phasa (1) Change #: 1
FIWEA, [tewmr. A505 Directive #: CTBDO ME2 052318
Faiturs 1fade: Oalldlzar post crack. .
Pape: 1of 1
i Falue '53'13»33 Sign ﬁ:; A Cheracler slics Inspechian(g) f Tesliz) ) Decirment Relerence:
A PREBURMNER IMJECTION WATERIAL ‘NTEGRITY 12 VERIFIED PSR DRAWING REQUIREMENTS R 2421
ELEMENT
LOX =0ST BRAFE THE LOX POST T2 FUEL SLEEVE FURNLCE ERAZING IS NSPECTFR FOR SRAFF FICAN AND A BT -0
INTEGRITY DLrECTs PER SPECIFICATION REQUIREMENTS.
THE LOX POST TQ INTERFROFELLANT PLATE BRAZING |5 INSPECTED PER SPEGIICA TN R cBhs-nG7
RECUIREMEMTS FOR BRAJE FLOW AND OEFECTS.
ALL CAUSES ASEEMELY INTESRITY LiE POST COHZENTRICITY 18 VERIFIEG PER DRAWING REQUIREME-N}S. RCG17221 )
ROAET4IE
THE HOIT FIRE TESTIHG: ARTY PHE E & MINSPECTICNS wERIFY LOX FOST NTEGRITY, RLACG0-04
RLOD0SE-05
Rl QZ0Es07
THE FREBURNER IS BORESCOPF INSPECTED PRIOR TO BACH FLIGHT FOR DAMAGE (LAST TEST].  OMRSD we 1300 (20
Failurz Hislory. Comzrehensiee ba i b sbary dala somantained in the Praklom Reooding dedabase (PREAMETTRATAY

Fola-aree; MASA I8rer SAZUARA0E and Rackeidyna ndor BARCOTET.

Dparatiz-al Use  Nel Apploasle.
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WELD JOINTS
Compoantent Group: Combustion Devices Prepared: A Fay
CIL Item: ARDG Approved; T. Nouyen
Component: ROD1 7433 Appraval Data: 90 0%
Part Number Fuel Prebumer {(Phaae [+ Change 3 1
LER5 Directive #- ZCBO NE3-0t-5238 -
Page: 11
Critiess” iptlal o
Rant  Flaw Sice Mot
Zida Mg Defectable
Zeorrpsnent Bagiz Farl Murber Wekf Humber Weld Twpe  Closs Moemss HCF o LCF CamNTen-s
PR BQIDY RE017=26 1 ESW | X
FPB 820 RIC17428 2 EBW i E
FPBBODT ROC 174 56 3 ERVY | x
FPBFLUEL CHAWEER RA517435 1 GTAN | X X !
FPB FUEL CHAWEBER RO1° 7435 7 GTAKY 1 X X X
FPSINJESTOR ROD1T4IE 1 EBy! fia X x X
FFE INJFLTOR Firy1rd 28 g EBw [ 1 X x
FRE IMJECTCR ROB17438 E GTAW It X
FFA INJECTOR ROMIT433 < EBW ] X VLY LA
FEE IRIELT SN RCO17433 L} EBW 1l X MR RA
FFR IMJELTOR HCD17434 3 Eanw I X A x
FPAFLEL MARIFOLED FRSocacze TIQPT], STaW 1 X x
gHO0T)
FPg FULl MAMNIFOLD R=009328 113CRT, GTAMN | X
FPB FUEL RHMIEDILD RSmI9023 13007 STAN 1 x
FPE OxiD IKNLET RS20 1 GTAVY ! X
FPB OXID ‘MLET RS00an3a ki GTAW | x X A
FPB OXID INMLET RS 0M0E0 4 GTAW |
FRERJURNER EXPANE OM DINT R5oponz2 1 GTAW |
PREZURNER EXPRAMIIDMN JDIMT R3ICEN32 1A Etalns 1
FER AZIFLEL LINZ RE0OREZE 1 PLC RTAW 3
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FIELD CONFIGURATION YARIANCES FROM CIL RATIONALE

Copmponant Group: SCombustion Devices Prepared: A Kay
them Name: Fuel Preburmer [Fhiese [1+) Approved: T, Ngiren
term Huriiber. BEDS Approval Dale; Q% on
Parl Numbae: ROXMT4A Change #: 2
Diractive #: CCRDMEX-01 5233
Page: 1of 1
BasE Lire Ralionale vanarce Change Rationals vaiant Dazh Hu-iber "
1. AGDA MO BATIOMALE 02 WELD DVERLAY EXISTS O OVERLEY WAS APPLIED TG PROVIDE FYDROSEW ENMEBRITTLEMENT D TR
EFFECTZD OKE PREBUIRMER ASSEMBLY. PRDTECTIDN.

2. AEO5-0-10-11. NO RATISHALE  POWERHEALRS FXIST UTILIZING

EFF2CTED

THE COMBINED FOLIR, JONE
PROOF PRE2SURE TEST FROM
THEHOT GAS MaMIFCLD. CFf
ECQUWREMERTS ARE
MAINTA'KED.

USE 2515 RATIQMALE:
BMALYSIS SITOWED MO HEE FROTECTION REQLIRED.

FHOT GA5 MaM T0LD SREDE PRESSUSE TEST ACCOMPLISHED SERFARATELY -

FRIOR TO COOLAMWT DUCT AMD WMalN MIECTOR INSTALLATION.

RES-A740-11

i

R 32C1-631, -701, -

31 331, 105t



