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REDUNDANCY SCREEN
Companernl Group: Combustion Devlces Prepared: A Hay
Gl rern: ATCO-10 Approeard T. Hguyen
Fart Number: REODOG4 Approval Cate: S:0/9 8
Companenl: Cwidizer Preburner Channe & 1
FMEA ltem: AvOpk Chirective GCED MEI-G1.57358
Failure Moda: Extersa rupiure. R
Fana: 1ol 1
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Companenl Group; Combuslen Devices Frapared: A Koy
CIL I2em: ATOG-10 Appraw e T. Naureen
Fart Numker: RA 00004 Appreval Dale: 979080
Companant: Oz ldtzar Prebrner Chamga #: 1
FMEA e ATO0 Dlccctive A: CCRD NE3Q -5238

Failure Mzde: External ruptura.
Paga! 1of 1
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Pemign ¢ Decoment Refarenos
FAILURE CAUSE:  A: Weld or paremt material faflure.

THE COME |8 CONSTRUCTED OF (NZONEL 718, THE STREMGTH OF [NCONEL 713 AF 1ER HEAT TREATIMENT IS THE PRIMAR'Y REASON FOR ITS SELECTICN. OTICR DESL2AGLE
PROFERTIES OF INCONEL 718 ARE [T CRYQGENIC DUCTILITY AND GXYGEN COMPATIBILITY (1), THE ASI OXIOIZER SUPPLY LINES AND INTERSROPF | FNT I ATE ARE MADE
NEGHNEL 525, INGCMEL 525 15 READILY WELDED TG INCONEL 798 ANY HAS S00D RESISTANCE TU 5TRESS SORROSAN, GOGOD CRYOGENIC DUCTILITY, AND OXYGEH
COMPATEILITY (1. PRIMARY STRESS FACTORS OF SAFETY MEET CEI REQUIREMENTS (21 HICH CrELE FATIGUE AND LOW GYCLE FATIGUE LIFE MEET CEI PECUIREMENTS (3
THE PREBURNER PARENT MATCRIAL WAS CLEARED FOR FRACTURE MECHANICSNTIE FLAVY GROYWTH SINCE IT CONTAINS NO FRACTURE CRITIGAL PARTS ), THE FMEA/CL
WELDS ARE CLEARED FOR FRACTURE MECHANIGSINDE FLAW GROWTH BY THE WELD ASSESSMENT (5). TABLE A700 LISTS ALL FMEACIL WELDS AND IDENTIFIES THESE WELDS 1N
WHICH THE CRITIGAL INITHAL FLAW SiZE |5 NOT DETECTABLE AND THOSE WELDS IN WHIGH THE ROOT SIDE |3 HOT ACOESSIELE FOR INSPECTION. TIIOSE WELDS N WHICH THZ
ERITCAL I AL FLAW SIZE IS NOT DETECTABLE ARE AGGEPTABLE FOR FLIGHT BY RISK ASSESSMENT (5. DURING TEARDOWN OF THE 2010 FUEL PREBUEMER INJSCTOR. 4 YOI
A5 IDENTIFIED IN THE FLECTRON BEAM WELD GETWEEN THE DOME AYD INTERPROPELLANT PLACE. MF & TANALYSIS SHOWED MG FATIGLE GRUV/IM. IN21E TEEFUFI
FREBURNER AR OXIDIZER PREELRNER ARF “HE SAME N THIS AREAT (71 THS FREBURNER WAS DVE TESTED (6],

i1 RASAR71-3 [ ASE a6ds, CFIZR001I8 3] RICKADZ, GPI2CRCI0IE: (4) NASA TASK 11T (3 RES-aTE; (8 TWS-205, (7; MPR-G5-0383
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INSPECTION AND TEST

Proparad:
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Change #:
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Faiure Cauges

Ligniksan: Sharacteristics
DOME
ASI OMIDIZER MLET
L5 DXIDIZER FLANGE
INTEZZRCPELLANT PLATE
OXMIZEIINLET ASEY
INZERT AGSY
FLANGE
LINE

fdaTCRIAL "NTEGRITY

HZAT TREAT
AFIL D INTEGRITY

ASSEMELY INTEGRITY

Inepectionish! Tesiz)

MATERIAL INTEGRITY (5 WERIFIEDG PER SPEGIFICATION RECUIRREMEMTS.

LTRASDOML INSPRGTION IS FERFORMED Ord THE FORGINGS FFR GPRCISICATION
REQNREMENTS.

FEMETRANT INSPECFION OF THE MACHINED OOME WERIFIES N3 CRACKS

TUBIMG |5 EILTRASONIC AND PENETRANT INGFECTED FOAITER OMMKMETER} FGR DEFECTS PER
EPECIFICATION REQUIREMENTS.

HEAT TREAT 1S VERIFIEDR PER SPFCIFICATHIN REQLIIREMENTS

ALl WELDS APE INSPECTED T DRAWHHG AMND SPECIFICATION REQUIREMENTE PER WELD
CLASS. INSFECTIONS IMCLUDE: YISUAL, DIMENSUONGL, FENE MM |, BADIOGHAPHIC,
I TRASOMIZ, AMD FILLER MATERIAL, AS AFFLICABLE.

A SPECIAL IMSPECTIZN DF THE INNER AMD EXTERIOR CIRCUMFEREMTIAL DOME WELDZ 5
FERFORMED (INCLUDING: BORIWG, ETCH, PENETRANT, AND FLUG WELDIMG)

FPROOCF PRESSURE TEST |5 PERFORMED OM THE AS| ASSEMBLY.

A PENETRANT INSFECTICOM AFTCR PREEELRE TEST WERIFIES HO CRACHES,
THE BOT FIRE 1EST1MG AMD 2MD E & K INSPECTIONS WERIFY FREBURNER INTEGKI Y.

THE HELIUM SIGHATURE LEAK TEST PERFORMED PRICR TO EACH LAUINCH WERIFIES DOME
INTEGRITY. {LAST TEST)

Ms 2 amer b Ref=renor
=11l E b s
REU0S I35
R3003529
RLO0I0TR
RE003014
RE00301E
RSO 2E
RO1153

REQITC-152
RBOITC-213

RAQI1S-312

RAO1* 5-11E

REQ170-213
RAQUIS 124
RAD11Z 1165

RADG11-C20

FEL13211

FADEDY-034
RAOI S-11E
RACIH5-076
RADYis {27
RA11: 5030t

RL4 56
ELIZER
RLOJT?F
RL0Z41
RIDS2RT
FAOT 5-116
RLDICED-04
RLAICEG-OG
FIMIrER.07

OIRED SI0000 457
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Cantporenl a Combustion Davitaes P e, o fang
CIL Mamn: ATOO-TD Apprewed: T. Mivyen
Parl Minnb e PS009004 Approval Data: alyyon
Compuarenl: Oxidizer Preburner Change d: i
FMEAM Hem: AT Directlee #: CLED NEX-D1-5234
Fallure Mode- Exiernal ruplura.
Page: 2af 2
Failura CAuzez Signicant Charazlerdsics Inspection(sh f Tocslis) Dasure sl Referenes:

Faitue Histary Comrprehensing failore history data i nainlaiced inlhe Frobker Repoding catebase (FRAMS/FRACA)

Agferance; MASA Igtie- 342 83303 and Rocketdyna leler 39RC0EMG6.

Op2ratonal Usa: Kol Appl-zanis.

RES-E740.11
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WELD JOINTS
Companeat Group: Combuston Devieas Prepared: A Kay
CIL Itam: &I00 Approvad: T. Nguwen
Component: REIAAD04 Approval Date: Gra)9q
Fart Humber Cidizer Prebumrr Change #: 1
ATH BDirecirva &: CCEBDMEA-O1-5238
Paae: 1of 1
Critiza Inifial
Rost  Flaw Sizs Hot
Cide Mot DElectable
Cemparerd Basic Part Hurrser Wcld Number Weld Type  Clzcs fizzess  HOE LCF Cammen's
PB CHAMAFR RECIEO0G 12 GTAW ) X X X A5 - o
ora CHAMBER R5CIE00 1{EGDEG) GTAW Il X ® x (A0S0
OPRIMJECTOR R5CIEI04 1 EEBW/! th e e X
QPR IMJECTOR ARCISICA < EEW ! X
CPB INJCCTOR RECOZICA 3 Gravwy | X
CPBRINJECTOR AGCAEIGA 2] EBW ] x
CrRINJECTOR RSLAEICS 28 FR f A
OPA INJIZCTOR RECISOCS ) EBW f =
Oppao0y RRLISILT T 3TANY ] X [A0.50)
OPR EODOY RE0Q3ICF 2 EEWS H X [AOAG
aOpp Doy RSIIICET a EBW I ARy
OPE BOOY RECaA0C? 4 [FT) GTAWY ! X HAL IR
OFA BOOY RSC0O90CT o 11 G [aw ! X x A [A055]
OFa RoOY R50080CF 12 GTAWY ' X X [AQS0)
QFQBOOYT RECI9007 13 GTAW F X X x [0S0
QPR BOOY RSCI5007 1= GTAWY 1 X X X [A050]
PR BOOY RAC1R0GT 1 GTAW ] X X X
GPRB BOOY ROC1BOGT Z EEW I X
ObB BOODY QOCLAORT E GTAW | X
nPe gooDv AGCTADET T GTAW | 4
OPB FUSL MaNIFILD R5030413 SOPTID GTAW 1 X X ALK
1OFT)
PR FLUEL MANIFILD RS0aH213 11 (DFT) aTAW 1 X X [ACS0)
OPE FUEL MANIFOLD RS003G 13 13(0PT) GTAW I * [ACST]
DFE OKID INLET 5003014 E-§ GTAW ! x
DPE LINER RS0080°35 2-17 GTAVY [ X [ACE]
OFB ASIFUEL LIME RSO02324 1 GTAW | X X X [AGST]
CHPE CHAMBFR F5003003 J[OFT1 4 GTAVY | X x [&CHD)
(R T)

OFE SAAMEBER R5a0a033 E(OPT) GTALY | X bt [ACED)
CPB CHLMEER RS003C-23 E[DPTY GTAMW 1 X



