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SSNE AICIL

REDUNDAN..Y SCREEN
Companent Group: Combustion Daviees Prepared: ) A. Ray
CIL llem: AEDD-06 Approved: T. Mguycn
Part Humber: FEOTE020 Apprroval Date; gjargn
Compeonent: Fual Preburner Change ¥ 1
FMEA Hem: ABDG Direciive &: CCAD MET.01.5738  »
Faflure Made: Oxidizar pas! cracks, *
Page: 1al 1
Critica'ily
Fliase [ail re | Effact Dascrigtian Harad Refeeono:
= T A ermek allows foel 13 Aow inta lha ovidize- post passage resuling ir 208k indernal ercgicn and posaibls [268 of posk sectlon (1 lursire Foee 1
41 stream and sutsecuen tablne ace failure, Toss af vehicls. ME-BIS,
TR O
Redundancy Soeens SINGLE POINT FAILURE My NE-BIM
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SEME FMEAICIL

DESIGN

Cori panaht Group: Cnmtbuslior Oevices Propared: A Kay
CIL Irei: ABQD-O6 Approved: 7. Mguyen
Part Number: RSO0 20 Approval Data: [l e e
Companant: Fuel Preburrer Zhange & 1
FMEA Hem: BEQD Dirachve #: cCBeO0 ME3-O* 5238
Failura Macka; Cicfizer post sracks.

Fage: 1ol 1

[raziya f Docureent Palaaroe +

FAILURE CAUSE: A:Lass of suppart pin,

THF FLIEL FREBURKER INJECTCR ELEKENT SUFRGQRT IS FAERICATED FRCW 304 CRES MEELLE TUBING {1). THE I'UEBC DESHIN GIVES IHE FING 2 SPRING CHARAZTERISTIC.
THREE PINS ARE INSTALLED 1M THE FUEL aMrUELGS OF THE FUEL PREBLIRKNER INJECTION ELEMENT {2) EQUALLY SPACED * 20 DEGREES AMPART FROM CACIH OTI:ER, TO CaM=Ek
YIBRATION CAUSED BY MECHANCAL MOVYERERT AND FLOW. THE FINS ARE HELD M PLACE BY FRICTION. HIGH CYCLE FATIGUE ARD LOW CYCLE FATISUE LIFE MEET CEI
REMRENENTS (1) THE MIMIMUM FACTORS OF SAFETY MEET CEI REQUIRERENTS (4).  RANDOM LOSS OF PINS GECURS DURIMG MOT FIRE TESTING AND (M THE CASE 'WHERE &
PINIS LOST AN ECODY CURRENT INSPES TION OF THE POST MUST BE PERFORMED (5], IF THE FONY CLIRRENT WA UF |5 GREATER THAM OR EQUAL T2 SPECIFICATION KM RILIM
THE EOST 'S FLUGGED. THE METHOD OF PLUMGGING PREBURMER INJECTION ELEMENTS 1S TO INSERT A 30LIO 31855 ROT INTO THE IC SF THE a04L POST. THE TIP CF THE LOx
POST 15 SUISHTLY SWAGED AND FUSION WELDED T SEAL THE FOST AMD RETAINS THE PLLIGGIMG PIM, THE FLUGGING DPERATION 12 DOMNE BY 'WELLERS TERTIFIEC FOR THE
SPECIFIC ACTIHITY, AMALYSIS INGIGHATES INFINITE LIFE AMO MO HOTED FAILURES D CRACKS 1M THE wiELD IN THE HISTORY OF 55 SUCH CPERATICONS.  IF CHE R TWO 21N
£0E LoST THE REMAIMYG PHS) WILL STILL OAMPEN 2T VIBRATICON SATISFACTORILY  GMLY W THE CARE WHERE ALL THREE FINS ARE LOST FROM THE SAME ELEMFRT IS
DEMPING ELIMINATED AMND THIS HAS NEYER HAFPFEMED MR EOU I THE TEST HISTORY OF THE SSME.

(1) ROQASTEY; 171 RE009020, (3 RLICS3Z, CPIZIRITOIE; t;1] R35-1846 CPIFORMOOIA; (5) ALDOG4T
FAILURE CAUSE: 8! Paront material failure.

THE PRERLIRKNER IHJECTION ELEMENT IS FARRIZATFD FROM 204 CRFS MATERIAL (1] THISE WATERIAL WAS SELECTEFDFCR ITS ARAZEABRIUTY RESISTAMCE TO HYCROSEN
EMBRITTLEMENT, DXYSEN FLAMEABRILITY, AND STRENGETH {21 ALL MATERIALS ARE PROCURRED PER SPECIFICATION 73}, THE ELEMENTS ARE FORMED B BRAZING A FUEL
ZLEEVE T4 THE LO¥ POST WITH & PFCETION QF THE LOX POST EXTFNNING THRGUGH THE CEMTER OF THE SLEFVF t1]. THIS FORMS THE COANXIAL IFLIECTION ELEMEN - LOX
POST SUPFIRT PINS ARE INSTALLED BETWEEN THE FUEL SLEEYE AND LOX FOZET (4} TO DARMPEN JUT VIBRATION OF THE LOX POST. THESE FINS ARE BELD IN FLACE BY
FRIGTICOHN AND REQUWRE PERICONS IRSPECTION IF PINS HAVE RFFH [DST, AN FOIOY CURRENT INMSFECTION MLUST BE PERFORMED (5], IF THE READIMS 1S ©OIAL TC OR SREL™ER
THAM SPECIFICATICH MMM THEN THE FOST 15 DEACTAVATED. HISH CyCLE FATRGUE AND LOW CYCLE FRTESUE LIFE MEET CE| REQUIAEMENTS 6). THE MNP FACTORE OF
SAFETY MEET CE' REOUIREMENTS (71 THE PRESURNER ELEMEMNTSE PARENT MATERIALS WERE CLEARCD FOR FRACTURE MECHAMICS/NDE FLAN GROWATH SINCE THEY COHTAIM
MO FRACTURE CRITICAL PARTS {31, FRESURNER \WJECSTIOM ELEMENTS FROM SMEIMNE 20103 “LUEL PREGURMER WERE DESTRUCTIVELY EVALUATED 8Y ME & T AND TEEY FOUNLG
WO ANOMALES CONDITICN, THOUGH THE AMOUNT OF haBTEHEITIE TRANSERMATION OB SERYVED ALONG THE LEMGTH OF THE LOX POST Was NMOT PRECICTED 131 THE
FREBURMNER waAS W3S TESTED {101, )

(1) FS003ces; 1 RI5-9871-5; (1) OO0-5-F65. «4) RS000O0ZC; {9) RLODG43 @) ALDMOSIZ, CPIZORCCOSE,; (F) RSS-5546, CPIZOMOCIAGE: By NASA —ASK 17 '3 1L COEB-10'T: -y DYS.
i)
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SSME Fmt AL
INSPECTION A..J TEST

Camponen] Group: Cambugton Devices Prepored: A Kay
CiL Iterh: AQ00-CB A pprovad: T. Mouyen
Part Humber: RE023030 Apnproval Dale: by B 1|
Campanant: Fuel Preburner Change ¥ 1
FMER Marn; Agdl Diractive #: COHD MEDXA=-5238
Fallure Mode: Onidicer post eracks.
Fage: 1afl
Friluz Causes Sign-fzart Characlarstiza Irspaetiands) / Teels) Dacemear! Frderence
A FIM 0 BT
ELEMEMNT PSOCEC25
MeTERIAL INTECRITY MATER'AL INTEGRITY IS VERIFFED PER DRt HG REJQUIREMENT S, ROJIE¥ET
PRIEER PIM [WSTALLATON  PIMANSTAL ! ATION DEZTH ANO RADMIAL LOCATICH IS VERIFIED PER DRAWING REQUIREM=NTS. Lo Ly
B Lok POSTMATERIAL AATERISL INTEGRITY IS YERIFIED PER DRAWING REQLISEMENTS raonaczs
IMTEGRITY
ALL PARTS aRE PROCURRED QLY FROM APRPROVED SOINRCES WHICH HAVE EROVEN
CAFARILITY TO MARURACTURE ACCEPTABLE PARTS.
LXK POST BRAZE THE | ¥ FeST 70 FUIF E1 EEVE FLRHACF BRASIMNG 15 INSPFITFN FOR ARAFF FI OV ARE PA1G07-004
IMTESRITY CEFECTS FER SPECIFICATION REQUIREMENTS.
ITHE LOX PRSI 10 INTERFEDFELLANT FLATE BRAZING |15 INSFECIED FER SPECIFICATION RARGOT OCT
REZNREMEMTS FOR ERAFE FLOW AND DEFECTS
SLL CAUSES ASSEMBLY INTEZRITY THZ FOT FIRE 1ES VNG AND 2HD E & M INSFECTIONS VERIF Y L% POST INTEGRITTY. RLGG IS 04
ELDCI5B-05
ELMA%5-07
SIPPCAT FING ARE INSFECTED EACH TIME THE HPFTR IS REMOVED OR PER TIME C¥CLE MBS0 WA IBRLID JALE
REZLMREENTE. ORMRED COO8AD 515
THF PREJURNER 15 INSPECTEDR PRIQR TO EALGH FLIGHT FOR DANAGE. (LAST TEST) DOASD Y1HU D40
AST ELEMFNT FOLIME WITH MIRSING [ 074 POST PING IS5 EDODY CLIRRENT INSPECTED TC RS0 w1B Il DCBa
CETERKINE |F PORT SHOWS EXCFESIYE WORK HARDEMING.
Failara Hiziory Corprel ontiva [ailu-a higlery daia iz mainsgiree in he Probleam Bepo g databacs (PRAMSPRACA)

Deperalicnal Lisa:

Reterarce: MASH [ SA21/58205 and Rockeldwns stter BRRCOSTET.
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SSMEF  AICIL
WELD . INTS

Componeni Group:  Cembustlon Devices Propansd: A Kaw
CIL fem: ABOD Aoproved T. Nguyen
Campaneni: RSO 03000 Approval Daka: 009
2art Humber: Fuel Praburnee Change #: 1
ABDD Dhirective #: CoBD MEL.DM.E235
Paga: 1of 4
Critiea! inltial
ool  Flaw Sice Mol
Side Mzt DElectanla
Comporen Bzgic Pad biumbser Wie'd Humbe- Weld Type  Class Access HCF o LOF Comimens
FFRR CHAL'AFR RENRN9 1.2 GRS | x x X
FFE iHJECTOR R30Ca0ER 1 EBN 19 X X x
FPBE IHJECTOR RENCSO0 = E@A il X
FFB IMJECTOR RS D Eancd 2 57040 ! X x X
FFE INJECTOR RS DO L =2 0) 1l X
FPBE 'MJECTOR RS DOREAD 2B EBN {] e
FPB INJECTOR RS DD 4 EBW IF b
FFB BODY RS ICEH:S 1 4GPT] GTALW | x [C11%- 1]
FPa BOEVY RSILER23 5 B | = [AL S0
FPR FLIFL. MANIFILD R30%e0M ?r'*li:aj: 11, 8 G AN | A X [ACHN
12PTy
reo FUEL MANIFILD ASHcensa 11 (GPT; GTALY I X AL
rea FUEL MAK'FOLD AGSCOEDZE 13 [P T} GTAV | £ [ACEOY
Fr& XD INLET RECOED30 1 GTAV I X
FEE CEIDIHLET RECDE030 2 GTAVY | X ¥ X
FFR QI IMLET RECOED30 L GTAVW I
PREBURNER EXPANIIDH J2INT RE0I8322 1 GTAW 1
PREBEURKNER EAPANSION JOINT R&ti9h32 P GTAW ] »
FPBE aSIFUEL LINE RECI0525 1PLG TN | *
FP5 CHARMBER RE008018 A 0PTY. 4 GTAW | X b [AL500
R

FPE CHAMBFR RS00801E 5 I0FT) GTAW I X [#OH0

FOB CHAMBER R3008078 S0Py GTAVY | x (AR,
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SSME FMEA/CIL

FIELD CONFIGURATION VARIANCES FROM CIL RATIONALE

Compohent Group: Cambusticn Devees Pregared: A Koy
Ikewn Warme; Fuel Pribumar Apprayed: T. Mgy en
[kem Mumbet: ABN1 Approval Data: 4r, 88
Part Mumbwer: RIMad20 Lhanges & i
Dlroctive #: CCAC ME3-01-5215
Pagpa: 1ef 1
Rase Lire Palicnals \ariange Chang= Zat.onzls warant Jash Number -
', AGE]- WO RAT ONALE MTLY LIMER IS INSTALLED 1M LINER MAY IECONE DAMAGED. R0 7051-1441
EFFECTED. WARIOUS PREBURNER UEE AE IS FATIOMAIE: RS T -145%
AGSENE. [T, DEBONDED L'NER FAS SEEN UETERMIMED T BE A CRITICALITY T?IREE.



