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Companent Group: Combushicn Cevices Preparngd: A Hay
2L Hom: Ans0T Approved: T. Nguyen
Fart Humber: RS0M122 Appraval Date: 8/0/0g
Component: Bafflelass Main Injaciar {Fhaze ||1+) Change §: 2
FMEA Iterm: A2 Dirgcthie A: CCBO MECY 04 .523E
Failurn Made: External rupturs,
Fage: 121
Design { Docuimant Referanee o

FALURE CAUSE:  A: Wald or parent materia fallure.

THF QXIDIZER INLET HIGH FRESSURE CAVITIES AND INUET QUCT ARE CONSTRUGTED FROM INGONEL T1E. THE WEGHT SAVINGS FRUVIDED BY 14E HIGH STRENGTH 0l
INCONEL 713 15 THE FRIMARY FEASON FOR TS SELECTION. INCONEL 718 12 DUCTILE AT CRYOGENIC TEMPERATURES {1} THE ENTIRE SUBASSEMSLY RECEIVES A | IEAT TREAT
TO GRE IT FULL STREMNGTH 12). A STRMTURAL ANALY 315 WaS PERFCRMED TOD VERIFY THE STRUCTURAL INTEGRITY OF THE BANT LELESS MAIM IKJECTOR DESIGM CHAMGFS
TAE AMALYEIS SUBSTANTIATED THE STRUCTURAL CAFABILITY TO MEET THE STRUZTURAL DESIGH REQUIRELTENTS THIS AMALY SIS WiAS BASED OM AM ASSESSMENT DF TFE
MOST CRITICAL ENGIME GPERATING CONDYT NS TO ESTABLISH THE LIMIT OESIGN PRESSURE AND THE MAXIMUR EXPECGTED DPERATING LOADS, THE AMal VS 8 FOR THE
BAFFLELESS MAIN INJECTOR MEETS CEI REQUIREMENTS FOR HIGH CYCLE 4ND LOW CYCLE FATISUE [3){2). FACTORS OF S4FETY FCOR PRIMARY STRESS SHOW ACCEFTABLE
MATGINS MEETING CEI REQUIREMENTS (4}, INGONEL 718 1S OXYGEN CONPATIBLE UNDER THESE CONDITIONS (5). THE CONFIGURATICN OF THE OXIDIZER CAVITIES WAs
SFLECTED TONOVE “HE LOAD CONCENTRATION AWAY FROM THE WELD JONT AND PARENT MATERIAL  THE OXID'ZER INLET PARENT MATERIAL WAS GLEARED FOR FRAGLRE
MECHANICZINGE FLAW CROWTH SINCE IT CORTAINS MO FRACTURE CRITICAL PARIL S [B). THE FMEACIL WELDS ARE CLEARED FOR FRACTURE MECHANICSHOS F' AW GROWTYHBEY
THE WEILD ARSESSMENT (7). TABLE A205 L*ST3 ALL WELDS AND IDENTIFIZS THOSE WELLS INWHICH THE CRITICAL [H1TaL FLAYY SIZE |S WOT BETECTABLE ANE THIOSE WEL2S I
WHIGH 1HE OG0T SIDE 15 40T AGCESSIBLE FOR INSPEGTION. THUSE YWELDS IN WHIZH THE CRIFICAL IMITIAL FLAW SIZE 1S MOT DETECTABLE ARE ACCEFTARLE FOR F-ICHT BY
RISK ASSESSMENT (71 THE BRAZE JCINTS ARE ACCOMPLISHEY IN & TEMPERATURE COMTRGLLED FURNACE (13, THIS RETNUCES THE POTENTIAL FOR LISUID METAL
EVBRITT_EMENT UK SReSE DEFELTS. I1RAIN GAUGE ANMD ACCELERDMETER DATA HAVE BEEM CBTAINER DURING TFSTING IN THE AREA OF THE OXIDIZER IMLET SHEL LS AMHD
INTLET TEE T DETERRNME THE ENVIRONMENT AND STRAMS W THIS AREA THE FACE ANDVOR ROOTSIDE GECMETRY OF CRITIGAL WELDS 15 LY TROLLED PEP DRAYIMC
RELUISEVERNT Al BFPLICABRLE.
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FAILLUIRE CAUSE: B: Spliler failure.

SPLITTER VANE CRACKIMG QN THE FHASE Il MAIN INJECTOR WAS &Z30CIATEDWITH FLOW INDUICET VIBRATION. THE BAFFLELESS MAIN IMJECTOR UTILIZES A RE-DESIGKEDR
SELITTER VANE WHICH ELIINATES THE FLLID STRUCTURAL COUFUIMG MECF LAMISK RESFONSBLE FOR FLOW INDUCED CRASCKING THE RE-DESIGH WAS YER[FIED BY EXTEHSIVE
AMALYSIS AND SUCCESSFUL HOT-F'RE TRETING (1} OF LATER FHASE Il CONFIGURATION INECTONRE, ANALYSIS FOR THF 29U TTER DESIGM REFLELTS \NFINITE LIFF AN
ADNCCWIATE FACTORS OF SAFETY (2.

T RLHIGE-0E . (3 ECP 952, ROO1 7827
FAILURE SAUSE:  ALLCALISES
THF RAFFLELESS MAIM INJECTOR HAS COMP_ETES DV TESTING (1.
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INSPECTION AND TEST

Pragarsa:

Approyved!
Approval Dale:

Change #:
Directlve #:

Papga:

A, Koy

T. Mguyan
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CCHD ME201-5238
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Fallure Causes

Saonificant Characherigtics
IMLEY FLAMGE
IMLET ELB O
IHLET CAF
INLET CAP
ASIEMELY BODY
DHXIMZER SHELLS
TORLUE STRUCTURE
DASE
TEE
ASILINE
'GHITFR ASREMBLY

MATERLAL [NTEGRITY

HEAT TREAT

WELD IMTEGRITY

MATERIAL INTEGRITY 15 VERIFIED PER SPECIFICATION REQUIREMENTE.

Imzpactianiz) f Tachi=)

ASI TUBING (3 INSFECTEDLALTRASTHICALLY AND THE O D [S PENETRANT INSPECTED FER

SFECIFICATION RECHIREMENTS,

IMLET TEE, FLANGE TORUS, BASE AMD 5HELLS ARE PCHETRANT INSPECTED FER SPECIFCATION

RECQWNAREMENTS.

HEAT TREAT IS WERIFIED PER SFECIFICATICH RECQLHREMENTS,

ALL WELDS ARE INGPECTED T DRAWING AND SPFECIFICATION REQUIREMENTS PER WELD
GLASS. INSPECTICHS INCLUDE WSUAL. DIMENSIONSL, PENETRANT, RADICGRAPHIC
ULTRASCHNIC ANMD FILLER MATERIAL A% APPLICADTE.

IHE DXRIDIZER TORUS WELDS ARE INSPFECTED PRIOR TO AND AFTER EB. WELDING TD ASSURE

CORRECT E. B.WWELD TRACKING AMIO SENETRATHZM (IHCLIDING BORING, ETGH, FEMETRARNT &N

FLUG WELDIMG).

Diorcitresnt Prafe-cop oo
R500% 48
ROg1rasd
R5208472
RG000 54
RSCo917hR
RSCI0I345
REDIE1AS
RSLIS2
RaaivE2a
RONTEQTS
FRENDANE

REM FO-152
REQ1TFD-174
REQ17C-154
RRBO1 M58
REOT0.213

REM70-223

Radl15- 3

REGOOETAR
RAOITE21
RE0CA423
REOMO154
RACCH12G
RELIIZIS
R3ICIE 125
RECAS1Z4
ROIJ17622
AL D20

RL*COT1

RAAGIT-CT1
RaD1T5-116
Bani | &-00e
RADY15-127
RA1115 401
KIazM-120

RENMAFE
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Sign Foarl Characterishcs

ViELDINTEGRITY

TEE

ARMEMRE Y INTEGRIT

Inspactian{z) { Tesks)

THZ WELLD 535 AND 75 GRAZE MINTS ARE IMSPECTED VISUALLY, RAD'OERAPHICALLY, AND
BARESCOREDR PER DRAMWING REQUIREMENTS. PAQIOGRAPHIC INSPECTION FROMIDES 80%
COVERAGE. LME DEFEC 13 ARE DETECTABLE WITH 20% COVERAGE DUE TO FLAW SI7E BEING

CREATER THAM 10%,

RELLA0ET WELDS VISUALLY INGPECTED FOR BRAYE FLOW AND LEMK CHECKELD AFTER, FLIRMACE

BRAFIMG.

WELD 13 GEOMETRY [RACIUS EETWEEM WELD EFAD AND INLET TEE) I3 YERIFIED PER DRAVYHIG

REQLUIREMENTS.

QX |CAZER IMLET SHELLS AND THE TORUS AREAS ARE INSPECTED FOR CORRECT COMTOUR

AFTER "WELDIMG.

MATERIAL INTEGRITY |5 VERIFIED PER SPECIFICATION RECUIRMERTS.

ALL TEST SAMPLES MROM EACH FORSING ARE SUBMITTED FOR MEZHAMICAL FROFERTES AMD
GRAIN SIZE INSPECTION FER DRAVING AND SFECIFICATON RESUIREMENTS,

TEE 15 PENETRANT INSPECTED FER SPECIFICATIGN REQUIREMEMNTS,
TEE 15 HEAT TREATED AS A OETAIL AND AT INJECTOR ASSEMBELY LEYEL.

GIBAL ACCELERCMETERS AMI STRAIN GAUGES DETECT HIGH WERATHSMAL LADING DURING
HOT-FIRE ACCEFTANCE TESTIMNG, AMD SZ2REEN UHNACCERTABLE LMNTS DUIT.

EMGIMNE QIMBAL ACCELEROJMETER DATA MROM T IE PRKIR, FLIGHT 5 REVIEVWED TO DETEST HIGH

WIBRATIORAL LOWDNE.

THE GXIDIZER, MANIFOLD 1S PROCF PRESSLRE TESTED, LEAK CHECHKED, AND PENETRAN-
INSPECTED PRIOR TO THRUST GOMNS INSTALLATION PER DRAWING AMD SPECIFICATICN

REQUIREMENT 5.

THE HCT FIRE TESTING AND 2NC E & MINSPECTIONS YERFY IMNJESTOR (NTESRITY

THE INJECTOR 15 VISULLEY INSPECTED EXTERNALLY PUOR TO EACH LALIMICH,

THE FELIUM SIGHATURE LEAK TESTING YERIFIES ND EXTERMAL LENKAGE INTD AFT

COMEARTMENT (LAST TESTI.
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WELD uuINTS
Compahrenl Gracp:  Combustion Devices Prepared: A, Fany
CIL lem: Alas Approvad: T. Maiiyen
Companent: RSE00ET112 Approval Date: 9/9r59
Part Hember: Bafflaless Main Injoctor (Fhase 1+ Change #: 2
A0S [CH rectiver B: CCRD ME3-O 5238,
Fage: 1ol 1
Critical inkja
Root  Flaw Size hat
Slcks Wt Detectabla

Campanenl Aagi. Bat Humto Wheld Humber Weld Type  Tiass Aocess HOF LCF Comryerts
piAINAHIECTOR A5 LINE T3 2 GTal | X ¥
#AIY IMJES TOR ASI LINE RS eIE £ ETAW | X ¥
WA INJESTOR A 25 1 EBW 1
M IMJECTOR REDOD| 25 5-7,52-00 CTAW | * x =
WAL IMJES TOE REO00T | 2G a EBW |
MAIN IMJECTOR, RE00D | 265 E| Cay B X
KIAIN INJECTOR: R300H 26 ‘o EBW i x X x
AN INJECTOS RE0091 25 213 Grawv | L3
MAIN INJECTOR BOOY RSD0E1 25 14.15 ) FALY | x X x
MAIN INJECTOR B0 R3ICE12G 15 Graw | X Pt L}
AN INIECTOR PODY RSICE12G 17 GTAW | b4 bt W
k4N MJECTOR R&C051 26 20 GTAW | ¥
k5N [NJECTOR RSO0S126 » CTAW 1 X
MAIk [NJECTOR RSMISFE b GTAW | ®
Mk INJECTOR RGOS o B Y CTAW | x
MAIN INJECTCR RSCIC1EE 44.-45 EEW | X " X
Ma ik IMJECTCR R&CO512E 5051 CBw E * " X
rasch INJECTCR RE009126 3 EEW (] *
AN INJRCTOR 5009725 604 GTAMY i x
el INSECTAR 200Y R5a03237 B0 FLCS FRWS 1 X x

W IRJESTOR L0 SUPFLY LIKE  RGO12C15 1 STAMY | ks o
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FIELD CONFIGURATION VARIANCES FROM CIL RATIONALE

Coampanan! Graup: Combuslian Devites

I Marrie: Raffleiess Main Injecter (Phase (|+)
ftem Mumber: A208
Part Mumaer: R3O0
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Approved:
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Change ¥,
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Baze Line Ratigaie Warlance

Changa Patonale

Variang Tazh Mumber -
+

FEWORKED BAFFLE POSTS
CXIST OM 7 DASH HUMBLRS.

1. HC RATIGNALE EFFECTED

2. NIYRAT|DHALE EFFECTED. RLOCK Y 150 IMPROVERMENTS D0

H2T EX 5T DM 2 PIWWERHECALS

3 AFCE1Z AMD AZDS-13
BLOTZHK A bsp [MPRCYENMERNTE.

THE BLOGE | FLIGHT ENGINES
0 NOT HAYE THE MOCIFIED
MAIN [NJEZTOR PRMARY aiD
SECONDOAZY FACEPLATES, ROWS
13, FUEL SLEEWES AMD MEWY V-
EEAL

INLINE REVIORE OF COMPLETED BAFFLE MAIMINIECTOR, |5 AN ALLOWWARLE

ALTERNATE TD THE BAFFLELESS B1AM INJECTOR

BLOCK I FLIZHT EMNGINES MCLT CE' REQUIRMENTS FOR [3p. HOWIVEDR,
CERTAIN FLIGHT MAMNIFES TS RECILIRE AN INCREASE [N 'sp FriOM THE BLCCK |

FLIGHT SMGINES  THE MAIN INJECTOR FRIMARY AMD SECOMNDARY
FACEFLATEE WERE MZDIFIER TO ENHANCE THE CORMEUETICH PROGESS.

BLCCHK t FLIGHT ENGIHES MEET CEl REQUIRFEMENTS FOR [zp
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[RZ0021 27-1R7 |

REDN3122-157],
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