SSMEIM CA/CIL

REDUNDAMN.. ¥ SCREEN
Componant Group: Fropellant Yakras Frepared: P. Lerwrmara
CIL Hemn: 0T a0-0% Approwed: T. Hguyen
Component: Fuel Preburner Oxidizer Vabes Approval Date: A0mG
Part Humbar: REAMA25T Channe & 1
Fallurs Maoda: Fratting of Inlermal parls. Diractive #: CCED ME3-D-52 %
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Cri-cality
Fhasa Fakure f Effect Descriplion Hazard Refaranss
SMC Fire From ignition of rnlermal perts. Loss of vehicle, 1
4.1 ME-C3%,
Redundancy Scieens: SINGLE PCINT FARURE: Hip, HE-CIM,
WE-L2AC
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SSME FMEA/CIL

DESIGN
Component Group: Fropellant Walvae Prepared: P. Lowtimore
CH, Item; o7110-08 Approvad: T. Nguyen
Catponant: Fusl Praburner Cxidlrar Valve Approval Data: B/30rag
Part Mumber RSMB2ET Change #: 1
Fallura Mode: Fretting of ntemal parts. Directive & CCED ME301-5224
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Deazign f Document Retarense

FAILURE CALSE:  A:Relallve motlon of: Bellows/Housing, Inlat sleave/BellawsrShim, Cam followe 1/ vide'Housing, Bellows!Gul deiCam fol towar, Shaft beard nas/Ratsinor,
Ratalnar3 hafl, Re@lre \iYavewashersiCap, Outlet §leave/Housing/!Shim.

THE BELLOWS (1) AND HOUSING (2) ARE FABRICATEDR FROM INCONEL F18. THE PILOT SHAMETER O THE BELLOYWYS IS DRY-FILM LUBRICATED 70 FECUCE FRICTKIN ANO THE
POTENTIAL OF FRETTING. THE BELLCAVS I3 INSTALLED WTH & SCREWS INTO LOCKING INSERTS IM THE HOLSING, SCREW BUNMING AHD FINAL TORQUE ARE SFECIFIED (30, TrE
MATING BUCT FLANGE TRAPS THE SCREWS AND PROVIDES ADCHTIONAL FLANGE LOADING TO FREVENT BELLOVWS/HOLSING FRETTING. THE SLEEVE (4] IS INSTALLELD M THE
BELLOWS (1) WITH A SHIM [5) BETWEEN THE TWQ FLANGES. THE PILOT DIAMETER OF THE SLEEVE AND THE SHIN ARE DRY-FILM LUERICATED TO RECAKCE FRICTISN AND THE
FOTENTIAL OF FRETTING. THE INLET SLEEVE |5 INSTALLED WITH 6 SCREWS WHIGH ARE LOCKED WITH DR Y- URED CONKCAL WALHERS {3). THE SLEEYE |5 INCIONEL 715, THE

SCREWS ARE A-266 CRES, THE COMICAL WASHERS ARE 302 CRES, AND THE SHIM 15 INGUMEL 718. THE CAM FOLLOWER 6] GONTAINS & BE-GU GUIDE (7) VeHITH DRERATES DN
THE HOUSING {3}. BE-CU'WAS SELECTED FOR ITS WEAR RESISTANCE AND FRICTION CHARACTERISTICS (8). DRV-FILM LUBRICANT OH THE GUIDE REDUCES FRIGTION. PROVES
WEAR RESISTANGE, AND RECUCES THE POTENTIAL DF FRETTING, THE BELLOWS (1) CONTAINS A BE-GU GUIEIE (9] WHICH OPERATES OM THE CAM EOLLOWER (8. THE GUIDE |3
DRY-FILM LUBRICATED TO REDUCE FRICTION, IMPRCVE WEAR RESISTAMCE, AND TD REDLUCE THE POTENTIAL OF FRETTING. THE INGONEL 718 RETAINER {10015 SPRING-LOADED
AGAINST THE 4400 CRES SHAFT BEARING RACE (11} BY ELGILOY WAVEWASHERS (12}. THE SPRING LDAD AND THE DIFFERENT AL HARDMESS OF THE TWD MATERIALS FREVENTS
WEAR AND FRETTING, THE RETAINER |3 LUBRICATED WITH DRYY-FILM LUBRICANT (91 FOR ADDTIONAL FROTEGTION. THE RETAINER (3] 15 INSTALLED ON THE INCONEL 718 SHAFT
(13). THE DIFFERENT WATERIALS, DIFFERENTIAL HARDMESS, AND DRY-FILM LUBRICANT FROVIDE PROTECTIGN AGAINST FRETTING BETVWEEN THESE PARTS. THE WAVEWASHERS
(12) LOAD AGAINST THE HEAT TREATED INCONEL 718 CAP (14) AND THE HEAT TREATED A-266 WASHER [15). THE SPRING LOAD AND THE DIFFERENTIAL HARDNESS OF THE
MATERIALS PROVIDES PROTECTION AGAIMST FRETTING MOTICH AND FRETTING, THE INCOMEL 718 QUTLET 51 EEVE {15} AND ANKEALED INCONEL 718 SHIM (5] ARE [NSTALLED
WITH & SCREWS WITH CUPWASHERS [3) FOR LOCKING THE SHIM, CUPWASHERS, AND THE SLEEVE FILOT DIAMETER ARE BIRY-FILM LUBRICATED TO PREVEWT FRETTING. DRY-
FILM LUBRICANT, INCOMEL T18, ARMCO 21.5.0 CRES, A-248 CRES, 202 CRES. BE.CU, 440C DRES, AND ELGILOY ALL MEET THE STANDARD 10KG- LOX COMPATIBIL Ty
REQUIREWMENTS (3). THE FUEL FREBURNER QXIDIZER VALVE SUCCESSFULLY COMPLETED DVS TEST REQUIREMENTS (17) INCLUIHNG ENDURAMGE {18) AND VIBRATION (19).

{1] RSODBZZ0; {2] REO0A236, (3] RSODAIET, {4) RSO0E3I11; (5] RSCA0XE4: (&) RG0S0 (7} REOOH23Z; (1) RAS-ASEY; 18} RS002231, (10) REDMAZ6H; {113 RES102T (121 R3OCAITZ:
{12 RS00E262; (14) RE00AEG; {15) RBUOBITE, (16) REMO353; 117) DVS-SSME-515, (18) RE5-515.17; {16) 5551524



SSMEFMI  ZIL

INSPECTION A TEST
Camponant Group: Propailant Vzhres Prepared:; P. Lwmimora
CIL ltem; 01 20-0G Approved: T. Hguyan
Compenent: Fusl Preburmear Dxidizer Valva Approvat Cate: 813
Fart Number. RSDOBZST Change ¥: 1
Fallure Muda: Fretting of Internal parts. Diractve 2 CCHU MEZ-D1.5228
Fapea: 1of 2
Failure Couses S gnilicant Characler|sics Ingpaction{s} # Test(s} Dvicumepl Reference
BELLIOWS RSEEZ3
HOLUSING R30008235
FPLv RZ0DB257
SLEEWVE, IMLET RA006311
SHIM, INLET SLEEVE RE10A54
CAM FOLLIWWER, R3O0
GUIDE, CAM FOLLOWER R&Q0E232
GUKE, BELLOWS R5008221
RETAINER, EEARIMG RECOG 68
BEARING ASSEMBLY RES #1027
YwAYEWASHER REONIT72
SHAFT R50092E2
CAP RSU0EIE6
RETAINER RE00ETF 3
SLEEVE RA010053
MATERLAL INTEGRITY MATERIAL INTEGRITY 1S WERIFIED PER DRAWING REQUIREWMENTS, RS008230
QO 5008238
' FSo0as1
on RS0102%4
©o RE00AA1D
R5006232
R5003211
RE00AEE
RES 1027
RSMA172
R500A262
RSM 8266
R5OCA1T3
RE010333
HEAT TREAT HEAT TREAT IS YERIFIED PER DRANIMNG REQUIREMEMNTS. REQOB230
RS00B235
REQNB30
RES10ZF
REQIE1 T2
RECre2E2
PARTS ARE PEMETRANT INSPECTED PER DRAWING REQUIREMENTS. RS0D822E
RSobRIT

R30O03256



Gomponent Group: Propeliant Yalves Prepared: P Low]
: . maora

CIL Rem: Ort 30-06
. Appraved: T. Nguye
Component: Fuel Prabursar Oxid zer Valve rava . mgmj* n
Part Humber: RS0 ET : gmngu ;_Data. :l'
Fallura Wode: Fratting of nternal parts. Dirackivm 2 CCED MEX- 045204
Page; 2of 2
Faitre Cauzes Significan] Cheracterisiics nepactiandsg) / Teslls) Documert Referan o
A HEAT TREAT DRYFILE LLBRICAMNT 15 INSPECTED PER DRAVANS REGILIREMENTS. RE500A231
RE00E2 32
RS010253
RE00AA1D
RS008311
RS0i0e268
R5010354
ASSEMBLY NTEGRITY FASTENER RUNNING AND FINAL TORGUES ARE VERIFIED PER DRAMWANG REQLUIREMENTS, RSQ0e2sT
HOT-FIRE ACCEPTANCE VALVE CPERATICN IS YERIFIEL THROUGH HOT-FIRE ACCEPTANCE TESTING iLAST TEST) RLODaGt

TESTING [(GREEN RLN)

3 Failure Higlony: Comprrahanghea faillte history data is malnlained in tha Problem Reparting dalabase (PRAMSTFPRACA)
1 Referpace: NASA lelter S0,21/B0M308 and Rockakdyne lettet BBRECDS761.
g Operstinnal Use:  Not Applicable



Caompothent Group:

SSME F

SAICIL

WELD . JINTS

Propellant Walves Prapared: P. Lewrlmare
CIL llem: D1 Approved: T. Nguyen
Compenent: Fuel Praburner Oxldizer Yalva Approval Dale: B30/
Port Number: RESQ0E25T Change #: 1
Hrectiva ¥: CCHD MES-)-5226
Papgs: 1of 1
Sriliezal Irilig]
Root  Flaw Siza Mot
Slde Hat  Detectank
Compa nemt Basic Part Mumber Weld Numbar Wexf Type  Clags Access HCF LCF Commants
BELLOWS RECD230 34 GTAM 1l X .'-'C
BELLOWIS REQ22D T GTAVY |
SHAFT R3008252 1.2 ERY 1l X X
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