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REDLUNDANCY SCREEN

Component Graap: Cambntting Devleps Prepared: A, Bay
I Hem: AZDS-0R Approved: T. Ngwyen
Fart Humbser: ASD09122 Appreseal Dale: 479,00
Camponemt; Bafflelegs Maln Injeclor IFhase IH) Change g 2
FMEA llam: A2 Directlve #: CCB0 MEX-D1-52310
Failune Mode: Extarnal rupture.

Fage: 1of1

Critizaily

Feilura [ Effact Deseriplion

Fuel and heol gas eakange iniaIhe a4 cormpan et cavees averpressurizetion and fire. Coss of veh ole.

Sad,niarcy Screens; SINGLE PCINT FAILURE: Rk
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ME-FIBI5,
ME-F24m,
ME-F3an G
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Camponenl Growp Combuston Davicas Frepared, A, Bay
CIL e A0S0 Appraver: T Meuyen
Fart Mumber RS0GE122 Approval Date: LN L]
Companent: Bafeless Main lnjector (Fhase N4] Change &: 2
FMEA |tan: 4205 Directhee #: LCED MEJ-01-5258

Faillure Mode: External numiura.
Fage: 1af1

Design ¢ DocuTet Fefefence
FAILURE CAUSE:  A; Wetd or parent inaterial falure.
THE £51 LINE IS SUPPORTED AT THE FLAMGE TD REDUSE LINE LOADING AMD DAWPEN VIBRATION (1), THE ASI ASSEMELY IS FABRICATED FROM INCONEL 635 IKCOMEL WAS
o OSTH FOR TS BRATAEILITY AND WELDARILITY. THE COMPOMENT OSSI1GMH DFERATES 'WELL, PELOW THE CRITICAL TEMZERATURES FOR HYDROGEN EMBRIVTLENEMT (2]. A
STRUCTURAL ANALYSIS WAS PERFORMED TO VERIFY THE STRUCTURAL INTEGRITY OF THE BAFFLELESS MAININIECTOR DESIGM CF LANGES. THE ANALY RIS SUDSTAMNTIATED TIHE
STRUCTURAL CARABILITY TO MEET THE STRUCTURAL DESIGN RECQUIREMENTS. THIS AMNALYSIS WAK BARED ONAM ASSESSMENT OF THE MCET CRITISAL ENCINE OPERATING
COMOMIONS TO ESTABISH 1HE LT DESIGN FRESSURE AHD THE MakIMAUM EXFECTED OFERATING LOADS, THE AMALYSIS FOR THE BAFFLELESS MAr INJCCTTR MZETS CEI
RECUIREMENTS [0 HIGH GYOLE S4TIGUE AND LOW CYCLE FATISUE o3} 4) THE PRIMARY STRESS FACTOR DF SAFETY MEET CEI RFQINRERMENTS (4) THE ARIFUFL L INF PARFHT
METERINLE WERE CLEARED FOR FRACTURE MECHAMNICS/ YDE FLAW GROWTH SINCE IT CONTAIMS NO FRACTURE GRITICAL PARTS (5). THE PMEA/CILWELDS ARE CLEAREL FOR
FRACTURE MECHARNICSIE FLAYW GREATH =Y THE WELD AZSESSMENT (8). TAELE A0S LISTS ALL FIMEACIL WELDS AND IDENTIFIEE TINOEE WELDE IN WHICH TIHE CRITICA
INITIAL ELAW GIFE |5 NOT DETECTABLE ARD THOSE 'AELDS I WHICH THE ROGT SI0E 15 NOT AGGESSIBLE TORINSPECTION  THIZSE WWELDS [N WHICH THE CRITICAL 1T F_aly
SIZE IS NOT DETECTABLE ARE AGGCPTAELE FOR FLIGHT BY RI5% ASEESSMENT (8). A 5AF BETWEEN THE wAALL AMD THE ASI LINE REDUCES THE CHANCE OF CRAZK INITIATICH
FROK [MPACTING DR RUER[E ON THE DOME.  THE BAFTLELESS WMAIM INJESTOR HAS COMPLETRED DVR TESTING (7).

117 RSC070d; (2)RE5-A57:- 10, 13 BIO2E3E, CP220RM0AR: (4] RSS-ARG0. CPAZIR0MIZE, {51 NASA 1ASK 117, {61 R55-2758, {7 RG5-38 751
FAILURE CAUSE: A Ligedd melsl embrittement at braze areas.

THE BRAZE JOINTS ARE ACCOYE ISHFDNY A TEMPERATURE CONTROLLED FURRACE (1). THIS HEUDLN:ES THE EDMVEM H&L FOE LICILUIT METAL EMERI ILEMERT 149 Bl AR
CEFECTS. FREVIOUS PROBLER AREAS AT THE THRUST CONE WITH LIQUID METAL EMERITTLEMENT HAVE BEEN RE-DESIGNED O ELIMINATE THE BRAZING AND SLESVE (2). THE
CTHER ARAZE JOINTS ARE KOV BEING WFL DFDNWITH THE EXCEPTICH OF THE FUEL INLET T BGDY, WWHMCH REMAINS A BRASE JOIMT |23, THIS JOINT IS BRAZED TOGFTHFR W TH
RO IMOCED LGRS

(4 RAIS0T UCE; (2) RE009ZE, (D REI0GHT

RSE-8740-71
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INSPECTION AND TEST
Comparenl Sroup: Coambursion Devices Prepared: A, Kay
CIL Fem: A205.0B Approvad: T. Hopiyem
Part Nurrber: RSa0A132 Approval Date: =TT
Componenl: Balfleless Main Papectar {Fhase [I+) Change 2: ?
FREA Nem: Alns Drirecllve 8. CCBD MEY-91-5234
Fallrs Made: External rupture.
Fage: 1aof ?
Failu~e Causes Jig T ca-t Characierizlics Inspechons; f Test(s) Docur-or| Refereacie
A INJECTO= RCOY A&
4351 TUEBF REOUY F2E
AR ASSEMB._v HE0CSCE
MATERAL INTEGHRI T MATERIAL (NTEGRITY 12 VERIFIED PER SFECIFIZATION AND CRAVHRG FEQUIREMENT 3 R3o7Z-210
TUBRING WaL: THICKHNESS IS INSPECTED WHEN RAW STOCK |5 RECFIVED
ASILIME |15 ULTRASOMICALLY AND PEHETRMANT INSPECTED PER SNECIFICATICN REGMARCMENTS.,  FRBO'73-713
Ran! 5 1?2
13M0° 15-- 15
TLHE CLEARMNCE MIBE-TO-THRWST COME CLEARANCE 15 VERIFTED 8FTER WELDIMNG PER DRAVING HEQLUIHEMERT. RSO3 25
WELD INTEGRITY ALLWWELDS ARE IMSPECTED TO ORAWIMNG AND SPECIFICATION REQUIREMENTS PER WELD RPL10314
CLASS. INSFECTIONS INCLUDE: YWISUAL, CEACNSIOMNAL PEMETRANT, RACIIGRAPI IIC, BAMARST-071
ULTRAEDMIT, AMC FILLER MATERIAL, A5 APFLICABLE. [0 R R R
1ADT 150038
RADIAS 27
Fasvl 115.00°
RIFACCE-1740
Fe BRAZE WELD INTECRITY ALL BRAFEWIELDE ARE WISHALLY INSEECTED T WERIFY E!R-ﬂ.éE INT-E_E_HI:I":_‘_- - B --_".__FES”EEIQHEH
RATRO7 Q1%
ASIWEI N5 ARE PEMETRAMT {NSPECTED AFTER FROOF TEST PER SOEC FICATICHK ZT Rl LS REH
AEALIREMERNTS.
MLL LALSLS ASSEMELY INTEGRITY ASIAZEEMELY I3 FROOFED &NE LLAK TESTED FER DHﬁ-'u'J'lNl.-?- ;"-_NISSPECEF_C;;DN . "“___QHSUCEIIEE.
REQUIREMENTE RLICIZT
1T FIRE TESTING AND ZMD € & M INSPECTIONS VERIFY ASSEMSLY INTESRII Y. 2LCE050-04
RLC SO0
FLCCOREA T
TUBETO-THRLUST COME CLZARAMCE IS INSFECTED PRIOR TO EVERY FLIGHT. OMPSD WA Al s
EXTCRIODR OF A% L'NES ARE VISUALLY INSPECTED PRIGR T LAUNSH. MRS a5 g

THE HELIL'M EIGHATURE | Eak TEST YERIFIES WO EXTERMNAL LFAKASE MRIOR T EACH LAaUrCH SIS 3OS SR
(LAST TEST)
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Componen
CIL ferm
Fart Number:
Campanend:
FMESA ltem:
Failure Mode:

ap

Combustlon Bavices

AJ0E.0R
RI009122

BatAelaze Main Injector (Phags 14}

A0S
Exlernal rupbare.

Failure Calses

Faikara H stamy:

Ceerslona ks

Signtfizat Charaglzristica
Caomprehens ve filere higlary eata is maimalned in the Prablem Reportic 3 dalabsss (FRAMS TRACA)
Faferenss: RASA [stler SAF1MA208 2rd Reckeldy-g eiter BERCOI7E]
Not Apoicabls.

RS5-874C-11
-5

Fildpdidag,

A pproved:
Approval Oale:
Change #;
Dlrective €

Paga:

Teny

T. Wguye

3farag

)

CCHD MEZ-01-5218

2of 2

Inzpaclonis) ¢ Tashs!

Comuren: Ralz-dnea



SEL-Y

SEME| AICIL

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

Prepared:
Approved:

Apprpval Dale:

Change ¥,
Birective #-

Fape:

A Hny

T. Nguywn

pasi

]

CCED ME3-01 5238

1af1

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

RSS- 4

[RZ0021 27-1R7 |

REDN3122-157],
RED0TF22-8a1

[EaCJ=13z-- eg |



