LE-Y

SRAME A e

REDUNDANCY SCREEM

Compaonenl Group: Combaslion Devizes Frepared: A, Koy
CIL Item: ATO5-0G Approven: T. Nguycn
Fart Humber: RO01T440 Approwval Cabe: 31
Coorn podieril Qxldizer Prebuernar (Fhase (1+) Change #: )
FMEA, Hem: ATDS Direcisma £ CCRE MEJ-D1-527R
Failure Mode: Oxldizer pasl cracks, *

Page: 1af 1
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Fai'ra ! Efferl Dazoription

A crack allows fuel to Ao Nl ke cxidlzes post passage resulbng In posl late-nal eroshon and possible oss of post sacton WOba tuhine |law

zbaarm and subsegvenl turbing biade [aifure  Lozz of vehicle.

Redundan-y Scree~s: SINGLE POINT FAILURE: MiA

Flazzard Relzrence
ME T aG35,
ME-FEEM,

ME-FEGA .
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Companant Group; Combuslion Cevices Prepared; A Hay
CIL kam: ATOS-06 Approved: T. Hguyen
Part Humbes: RO 7440 Approval Daee: 90035
Compenent: Oxidizer Preburner [Phace 4] Changa 2: 1
FMEA, ftany: AT Dirzctive #: CCBO ME3-01-5231
Faflure Mode: Dxidfrer post cracks.

Prage 1of 1

Design/ Dosomenl Ralesnss .

FAILLURE GAMSE:  A: Parent materlal falture.

THE OXICIZER PEEGURMER IMJECTION ELEMEHTS ARE FABRICATFD FROM 3041 CRES MATERIAL (1), THIS MATERIAL A5 SELECTED FORITS 5TREMGTH, ERAZEARILITY,
BESIETANCE TO HYORGGEM ERARDKENT ERMBR|ITTLEMENT, AND REZISTAKCE TD OXYGEN FLAMEARILITY (1) ALL MATERIALS ARE PFROCURED PER, SPECIFICATION
REMMEEMENFS (3. THE PHASE I+ 'NJECTION ELEMENTS FEATURE A COAXIAL DESIGH FABRICATED BY BRAZING ANOUTER FULREL SLEEVE TO AN INNER LOX FOST YWHMH
EXTCHDE THROLGH THE CENTER OF THE FUEL SLEEVE. THE FHASE I+ INECTION ELEMENT UTILIZES & REDUCED LENCTH LOX POST DESIGHED TOPRECLUDE THE MEED FOR
ELEMENT SUIPPORT FINS THE DESFSH ALSO FEATURES & FUEL SLEEVE WITH A REDUCED RUMBER GF INLET HOLES 1A5 COMPARED TO THE FHASE || COMFIGURAT ION: TO
INCREAS=E ELEMEMNT FUEL FLOW AMD LOWER ELEMEMT FLUEL RESISTAMCE. THE PHASE 11+ INIECTION ELEMEMT 5 HAVE CONMPLETED COMBUSTION CI0E MCDELING AMALYS|S
AND LARORATORY COLD FLOW CALISRATION TESTS TOVERKI-Y SATIZSFAGCTORY FLAME ZONE CGHARACTERISYIZS ARD ELEMENT FUEL RESISTANCE AT EMGIME OFERATING
COWCITIONS. STRUCTURAL AMALYSS YERINCD THE CAPABILITY OF THE PHASE I+ PREBURMER INJECTION ELEMENT DESIGHN TO MEET Al L STRAUCTURAL DESICH AND LIFE
REOLIFEMEN TS 4] INCLUDHHG  HIGH AND LOA CYCLE FATIGUE LIFE AND MINIMLU FACTORS OF SAFETY. THE FREEURNER ELEMENTS' FARENT MATERIALS WERE CLTARED f-0R
FRACTURE MECHANICSNEE FLAW GROWTH SINCE THEY CONTAIN NI FRACTURE CRTICAL PARTS (51 THE CXIDIZER PREELURMER IMJEC TION ELEMEMN T LOY FOSTS FAOR EHGINS
0310 WEPE EDCY CURRENT [NESPECTED AFTER SUSTAIMING 10 575 1 SECONES AND 23 STARTS. THE INSPECTICN REVEALED NGO EVYIDENCE OF MARTEMSITIC. TRANTFORMATION
[HUE T WORK HARCEMING. THE PREBURNER WAS GWR TESTED (6).
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INSPECTION AND TEST

Camponeni Greup: Combustion Cevices Praparad: A Kay
CIL 1bern: AT05-08 Approved: T. Hguven
Part Humber: RRO047440 Approval Dale: 58099
Component: Oyidizer Preburner |[Fhase [+] Changa &: 1
FMEA Mein- ATOE Cirectlve #: CCEBD MEX-D1-E214
Fafure ode: Gzldlzar post cracks. .
Fapa: 1af 1
o Falure Casges Signiican* Characieristizs Inspexchian{st ¢ Taglezd Ozoument S27ereace
A COFRA M JFCTICN FE =MFMT S0 H) B i
Lo POST MATCRIAL S ATCRIAL INTEGRITY |5 VERIFIGD PER SPECSIFICATION FEQUIREMENTS.
IMTESRITY
Lo PORT BRAZE THE LOX FCET TO FLEL SLEEVE FURMACE BERAZING IS INSFECTED FOR RRAZE FLOW AND R, 607 L
INTEGRITY DEFECTI FER SPECIFICATIDN REQUIREMENTS.
THE LOX POST T INTERPROPELLANT FLATE BRAZIMNG 15 INSPECTED PER SPECIFICATION FoR RAASAT -0
BFa7E FLOW AND DEFECTS.
Ml CAISFS ASSFMELY INTZGRTY LEOX FOST CONCENTRIGITY 1S VERIFIED PER DRAVANG REQUIREMENTS. marrize
ROO1 7440
THE HOT FIFE TESTING AND 2D E & W INSPECTIONS WERIFY LOX POST INTFGRITY FLOOORE- 04
RLMKIES-CE
RLC0ES-07

Fa wire HEatary Compratensive faiure history data is maintemned iv1he Foolem Reporting database (PRSAS/PRACE)
Relargnca: NASA later SAZ1/AEMACE and Rac<eidyne ktar SARL0G7ET,

Cperatlonaf Use: Mol Applicabls.

THE FREBLRNER 'S BORESCOPE INSPECTED FRIOR T4 £EACH FLIGHT FOR DAMASGE (LAST TEST).
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WELD JOINTS
Camuanent Group: Comkustion Devices Prepared: &, Kay
CIL leem: Approved: T, Meuyen
Campaneht: Apprvval Daree o0y g0
Part Humbar: Cxicizer Prebumer IFhasa H+) Chearge £ 1 .
Diracthe #: CCROMEYAT 5238 .
Page: taf 4
Critlcal nitizl
Royt  Flas See Mot

Sl Mot Dal=stablo
Ciampone -t Besic Pat Mu=har Yeld Humber Weld Type  Clasa Apcess HOF LCF Coonends
OFE FUEL CHAMSEX E00-T425 1 aTAVY LIl - X X
OF3 FUEL CHAMBER R17425 2 G I ki X »
OPS [HUECTONR Fo017440 1 F.AAf Ih 4 X K
OF8 [HUECTOR, RO0 T 7a40 L EBW [ X X X
OFR IMJECTCOH, R0 1744C h | BTAN ] X X 4
PR IMIFCTCA R0 Fa40 d EBWAY 1 x M Wiy
CFR BLCT TR ROO1744] 28 EBN | X A, Miil
CHF'B INJECTCH M0 vadd | EBW n L3 X L
OF0 INJECTGR ROC17440 51! Gravy I} £
ORA ECOY ROCBOGT 1 GTAWN 1] X X X
A BODY ROC1E0GT 2 EBuY | X
PR aoDY ROC1ROBT L} GTALY 1 X
CPBBODY ROG1BDGT ; Ay It X
CPBFUEL MARIFGID RE009215 wUPT), GlLAW | X x

1P

CPRFUEL MARIGLD RE100013 H3APT} GTAW | o ks
ORE FUEL KA MEE LD REQOIC13 130PT) GTAW | 4
apPz OXIC IMLET R5003C14 58 GTAW | x
aPR3 AGIFUIE LIME RE(0IE24 ! GTAW | * bt ®
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SSME FMEA/CIL

Component Group: Counbustior Dev-ces Prepared. A Kay
K& Hame: Cxidizer Prebumer (Phasa il+) Approvad: T. Nguyen
Hem Number: ATUE Approval Date: G/or9g
Pad Hurmbaer: ALO17440 Charpa #: a
Diractive #: CCEOMEA g1.5738
Pange: 1af |
E=se Line Aationale Veriance Change Ration =ia Wariar| 1ras4 Mrmber,”

1. &F05-0%, -10 -11-

HYRATIONALE EFTECTED.

FOWERHEADS EXIST UTILIZING
THE COMEMNED FOLIK ZONE
FROCF PRESSURE TEST FROM
THE HOT GAS MAaN'FOLD. CEI
REQUIREMENTS aRE
RAINTSIMFED

HOT GAS MAKIFCLR PROOF PRESSINGE TEST ACCUMPLISHED SEFPARATELY

PRIOR TU COOLANT QUG T ANLD MAIN INIECTOR INSTALLATION,

35

RIMBAO1-RYY, - 704,
T31, 29], 128



