SSME ' A/CIL

REDUNDAN . ¥ SCREEN

Companernl Group: Fropellani Walves Preparad: P. Lowr
CIL ltem: D2z0-03 Ape;]rm'ed: T. Mgu-_.rgmnm
Component: Oxidlzar Blaed Vahve ' Approvat Dale: G20/
Part Number: RE0DEISE . Change §: 1
Faitur Mode: Groaz leakags. Diroctiva A; CCRO ME3-0t-57226
Fage: 1el1
Crithzal
Fhasg Faliura i Effect Crescriplon Hazamd Reference
SMC High prassure o vahicls Inlardace; rupture of vehicle cxidizer Meed ducl; evampressurizetion of at comparnent. LOX, fow inle Pogo 1
a1 eccumulater, Loss of vehida, ME-G75

bCL-QA

Redundansy Seteens: SINGLE POINT FAILURE: MM,
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SSME FMEA/CIL

DESIGN
Componant Grovp:  Propellant Yalvas ' Prepared: F. Lovwrimore
CIL Item: Do Approved: T. Nguyen
Lo nant; Orotldlzer Blead Valve Approval Date: GrA0Mae
Farl Humber: REDORDES Changa #; 1
Fallura Mode: Gross leakage. DOlirectiva #: CCAD ME3L1.5208

Pape: 10f 2

Design ¢/ Documant Rederence

FAILURE CAU3E: A: Poppaior sast Fraciurad'damapgetd.

THE OXIDIZER BLEED VALVE (1), POPPET (2). AND BODY (3} (SEAT) ARE HEAT TREATED INCONEL 718, THE MATERIAL WAS SELECTED FOR ITS STRENGTH AND BUETILTY AT
CRYOGENIC TEMPERATURE {NCONEL 7138 15 CORRQS KON RESISTANT AND IS RESISTANT TO STRESS CORROSION GRAGKING (43, THE SEALING FACES DF THE POPPET AND
HOUSMG ARE TUNGSTEN CARBIDE HARDFACE (2){31. HAROFACE BONDING IS ENSURED BY THERMAL SHOCHK TEST AND GRINDING [5),

(1) RSOOBOSE, (2} RED0AZEZ; |3 RE0OU507. {4) RS5-8582; {5) RADB02-0H5

FAILURE CAUSE: B: Weld 4 (retalnerpoppet) fafure.

THE RETAINER {1] AND POPPET (2} ARE HEAT TREATED INCGNEL T1B. THE MATERIAL WAS CHOSEN FOR ITS STRENGTH, DUCTILITY, WELDABILITY, 4ND RESISTANCE TO)
CORROSION ANMD STRESS CORROSION CRACKING ), THEYWELD IS A CLASS ILE.B.WELD (1). THE RETAIMNER BUTTS UP AGAINST & SHOULDER M THE POEFET FOR ADCER
SUPPORT 1),

(1) REOOAZES; (2) RSCORZEZ: (3] RSS-0582
FAILURE CAUSE. C: Cantaminallon.
THE OXIDIZER BLEED VALVE DETAIL PARTS, TEST FIXTURES, AND TEET FLAHDS MEET THE CLEAN PEQUIEEMENTS FOR LOX SERVICE PRICR TO ASSERMBLY AND TEST (142 THE

PISTON ASSEMBLY HAS A TEFLON SLEEVE TO PREVENT METAL-TO-METAL RUBBING AND PARTIGLE GENERATION (3. THE SURFASE FINISH OF THE TEFLO™ SLEEVE AND HGUSING
PREVENT WEAR AND PARTICLE GEMERATION [4). THE LARGE POPPET STROKE {235 INCHES (2)) PREVENTS TRAPPING PARTICLES PETWEEN THE POPPET AND SEAT DURING

FLOAW. .

{1] RSODADSE; (2) RLOOD34; (2) RSOUYS03; (4) RSONSS07

FARLURECAUZE: D: Stop screw lopgena.

THE SCREWS ARE TORCIED INTO SELF-LOCKING HELICOIL INSERTS. THE DRAWING SPECIFIES A MIMIMUAT RUKNING TORGUE AMD THE FINAL TORGLUE {1). THE WALVE |5 QPEN
CHLY OLURING PROPELLANT CONDITIONING WHEN THERE ARE MO VIBRATION LOADS TO LGOSEN THE SCREWS. DURING ENGINE DFERATION, WHEN THE YALVE IS EXPOSED T0)
VIBRATION, THE WALVE IS CLOSED AND THE SCREW LOAD |5 MINMUM AWHICH MINBARZES THE CHAMNCE OF A SCREW LOGESEMING.

i1) RSI0ROSS

FAILURE CAUSE;: E: Pistun selzure or binding.

THE BLEEQ VALVE PISTON ()15 GUIDED BY A TEFLON SLEEVE. THE SLEEVE PREVENTS METAL-TO-WETAL RUBBING RETWEEN THE PISTON AND THE HOUSING {2) AND METALLIC
FPARTICLE GEMERATION. THE TEFLON ALEQ REDIMES FRICTION. THE TEFLON [S COMPATIBLE WITH ITS EXPOSURE MEDIA, AND CALISES ND PROBLEM YWHEN I {NTIMA TE
COMTACT WITH METALLIC COMPOMENTS (3). IN THE EVENT THAT METAL FARTICLES FROM ANOTHER SOURCES RET INTD THE PISTON-HOUSIKG INTERFACE, THE BARTICLES
BECOME IMBEDCED [ THE TEFLON SLEEVE. THIS ALS0 PREVENTS GALLING BETWEEN THE PISTON AND HOLSING AND PREVENTS BINDING OR SREIFURE  THE SURFACE FINISHES
OF THE HOUSING (2) AND PISTON {1] ASSEMBLY ARE SELECTED TO PREVENT EXCESSIVE WEAR ALL INTERMAL COMPONENTS ARE CLEANED TO FROFELLANT SERVICE
REQUIREMENTS {4). THE VALYE |8 ASSEMBLED IW A CONTAMINATION CONTROLLED EMVIRONIAENT (5).

(1) RSDOS502; (2) RSO0BSA7; (3} RSS-A582; (4} RLICOO1: J5) RQAOT11-800



Compenern”  wij Propaflant Valves Prepared; . Lownim

CIL ftam: Dz2{]-03 App raved: T. Mgl

Compenent. Crtidlzer Blaed Valve Approval Dato; Bi3ved

Part Humber: RS008D5E Chango #: 1

Fallure Moda ; Gross legkage. Clrective #: CCH0 ME301-5225
Pape: 20l 2

Deaszign } Docerment Rakerencs

FAILURE CALSE: ALL CAUSES

HIGH CYCLE AND LOW CYCLE FATIGUE LIFE OF THE BLEED VALVYE MEETS CEl REGUIREMENTS [1). THE MINIMLUIM FACTCGRS OF SAFETY FOR THE BLEED YALVE MEET CE!
REQUIREMENTS (2}, THE OBY COMPOHENTS WERE CLEARED FOR FRACTURE MECHAMICE/NDE FLAW GROWTH, EINGE THEY ARE NOT FRACTURE GHITICAL FARTS (3. TABLE Don
LISTS ALL THE FRAEA/CIL WELDS AND IDEMTIFIES THOSE WELDS IN WHICH THE CRITICAL INITIAL FLAW SiZ7E IS NOT OETECTABLE, AND THIOSE WELDS IM WHICH THE ROOT SI0E 1S
NOT ACCESSIBLE FOR \NSPECTION,. THESE WELDS HAVE BEEM ASSESSED AS ACCEFTABLE FOR FUGHT i4). THE BLEED VALVE MAS COMPLETED DESIGH YERIFISATION TESTING
{5}, INCLUDING VIBRATION (&), AND EMDURANCE TESTING (7).

{1} RLOBS3Z, CPIZ0RO0DAZB; (2} AS5-8548, CRIZOACDAIE; (2) MASA TASK 117, (4) RSS-ATSG, (5] OWVS-3BME-516; 18) RES-516-21; {7 RS5-516-17

£ZlL -4



Component Croup: Fropellent Wahes
CIL Iterm: D220-03
Component: Oxldirar Blasd Valvs
Part Numbaer: . REONBOSE

Failura Mode: Grass leakage.

SSME FMEA/CIL
INSPECTION AND TEST

Preparad:
Approved:
Approval Data:
Change &
Direcve A:

Page:

P. Lenrirmoira
T. Hguyen
B30 g

1

CCAD ME1-11-5225
1af 2

Failym Cavess SignRicant Characiarlehes

Inzpaclionfs) f Tesl[s)

Dozumenl Referance

~ BLEEL VALYE
POPPET
BODY

MATERIAL INTESRITY

MATER 1AL INTEGRITY 153 VERIFIED PER DRAVING REGUIREMENTS.

HARDFACHNG 15 YER IFIED FER DRAWING ARD SPECIFICATION RECUIREMENTS.
- ADHES KON |5 VERIFIED BY THERMAL SHOCK, TEST PER SPECIFICATHOM.
= COATINGINTEBRITY I5 VERIFIED BY OYE PENETRANT INSPECTION FER SPECIFICATICN,

HEAT TREAT IZ VERIFIED PER DRAWIRIG AND SPECIFICATION REGUIREMENTS,

8 POPFET
RETAIMER

MATERIAL INTEGRITY

WELLD INTEGRITY

POPPET
BODY

MATERML NTECRITY

LEAMLIHESS
REQUIREMENT 5

MATERIAL INTEGRITY IS VERIFIED PER DRAWING REQUIREMENTS.

HEAT TREAT IS VERIFIED PER SRAWING AHD SPECIFICATION RECUIREMENTS.

WELD S.P'.MPLES MAQE PRIOR TO PRODUCTION WELD YERIFY E B, WELD PARAMETERS.

ALL WELDE ARE tMSPECTED TO DRAMING AND SFECIFICATION REDUIREWENT S PER WELD
CLASE, INSPECTIONS INGLURE: vISUAL, DIMENSIONAL, PENETRANT. RADICGRAFHIC.
ULTRASCHNNG, ANO FILLER MATERIAL, AS APPLICABLE.

RSNELss
R300A282
RED03E0T

RSO0azE2
RE003507

RSODAZEZ
RE00E50T
RAAB09-040
RAM115-116

RSO0A282
R30ME507

REDOR2E2
RS0032E6

RE0a3282
RE0G3286

RE003252
R5003286
RADE11-020

RAOG07- 08

RL1G011

RADGDT- 0
RAOVIE-116
RAQT 15-005
RADF1S-127
RAL 115001

MATERIAL INTEGRITY |5 VERIFIED PER ORAWING REQUIREMENTSA.

COMPOMENTS ARE INSPECTEDR TO BE CLEAMED TO OXYGEENFUEL SERWVICE PER SPECIFICATION
RECAIIREMENTS.

RE03282
RE0Q2EDT

RE005282
RE009s07
R0




Componar wup: Fropellant Yalves P rapared: F. Lawrim
ZIL ltem: D220-03 & pprovad: T. Mguyer.
CSomponant: Dxldizer Bleed Vahea Approval Dale; 630199
Part Humber: REOORDSR Chanpa A: 1
Fai|ury Mode: Gross laakaga. Diractive #: CCBD MEL11-5225
Frge: 2g9f 2
Failure Causes Sgnificanl Charactaristics Ingpedion{z) f Tasli=) Document Pelarenca
o STOF SCREW RUNNING RUNHING TCROUE OF THE STOP SCREW IS VERIFIED DURMG ASSENBLY. R 5 DORG 5
TORCUE
ALL CAUSES ASEENMBLY INTEGRITY SURFACE FIMIZH OF THE POFFPET 0D aME THE BODY BORE ARE IMSFECTED PEFR THE DR MG RECOA2AF o
REQUREMENTS RECOA5DT
ASSEMBLY AND FUNMCTIOMAL TEST VERIFY WALVE OFERATION AND COMPOMENT INTEGRITY R LG4
OBV SEAT LEAKAGE TEST FRIOR TO EACH FLIGHT VERIFIES POPPET AMD SEAT INTEGRITY, {LAST CWRSD W4180M 144
TEST]

Falira Hizlary: Comprehen spe Failine history data s maintained inihe Problsm Repeting 4atabas s (PRAMSPRACA}
Refasrence: NASA ketler SAZIRRA0E and Rockatdyne latter BARCOOTAL
Opwratienal Ues Not Applicable,

§ZL-Q



G6EL-0d

SSMEF “A/CH

WELD . JINTS
Componetl Groop: Propellant Yalvas Frapared: P. Lowrfinicre
CIL Hem: DIzl _&Pprw'd: T. NE“‘H BT
Comporenkt Oxld]zer Bieed Vahre Approval Dads: [ [ 11
Part Number: RSO0 EDSH Chenga A: 1
Direclve #: CCBD MEJ-D1-5225
Parp: 1ot 1
Critlzal Initigl
Root FRaw Sizm Nat
Side jot  Peteclabla
Companent Bamsic Part buenbier Wald Number Weld Type  Class Acocess  HOGF  LCF Commarits
CGXIDIZER BLEED VALVE RSOME0SE 1 Egn It X X X
QX I0IZER BLEED WALWVE REQOBOSE 2 EBW i A
OXIQIZER BLEED WALVE RSNOBOSE 4 EBNY 1A A
BELLOWS RSDDAZHS 34 aOTAW | X X



SSME FMEAICIL

FIELD CONFIGURATION VARIANCES FROM CIL RATIONALE

Camponent Group: Propgallant Valves Praparmd: F.Lowrimare
tarm Hame: Oxidizer Blesd Valve Appirgwed: T. Mauyen
kam Mumbar: D220 Approval Date: B 30Ma
Part Number: REQOE056 Change ¥ 1
Diracdwe & CCBD MEAN1.5225
Page: +al 1
fase Line Rationale Warlance Change Ratinnale Wariant Dazh Humber
1. D220-04 ARMATURE SOME ARMATURE EXTENSIONS INCOMEL 718 CAN BECOME FERROMAGHNETIC AT LIQUID HYDROGEN -02F, -1, LA, -
EXTENSION MATERIAL ARE FAERICATED FROM TEMPERATURES RESLUILTING IN ERRONEQUS POSITION FEEDBATK SEHAL, 08t, 074, -101
INTEGRITY 1S VERIFIED PER INCONEL 718 INCOMEL 525 DOES NOT EXHIBIT THIS TENDENCY.
DRAWANG REQUIREMENTS
(tNCONEL 625, ECR 1044} USE AS I3 RATIONALE:
1. ENGIMNEERIMNG AMALYBIS HAS CETERMINED THAT ALL ARMATURE
EXTEMSKINSG FABRICATED FROM INCO T12WILL NGT EXPERIENCE LON
ENQUGH TEMPERATURES ON DXIDIZER BLEED VALVES TO INDUCE
FERROMASHETMTY AND ARE THEREFCGRE AZCEFTABLE FOR USE. (ECP 1088)
o
|
—
B
L
. F



