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Component Qroum: Fropelan Valves Frapared; P. Lowrimara
CIL ltem: DEpO-08 Approved: T. Nguyen
Compaerent; GOX Controd Valve dpproval Dale: &/0rm0
Part Humber: RSQIMH A Chamge #; 1
Fallure Koda: Fratting of IMemal parts, Clracthea ¥ CCBD ME3G1-5226
FPagme: 1ol 1
Critically
Phase Failure f EMecl Cresorialipn Hazard Referense
SMC Fire [rem ignition of intemal parts., Lass of vehicle, i
4.1 ME-C3S
Redundancy Screens. SIMGLE POINT FAILLERE: hif ME-C 3L
ME-CIa .
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DESIGN
Component Group: Propeflant Valves Frapared: F. Lowrimare
CIL Hem: 050006 Approvad: 1. Mguyen
Compenent: GOX Control Yahe Approval Date: B30Ma
Part Number: RS010141 Changs #; 1
Failure Mode: Fretting of internal parts. Diractiva #: CCBD Me301-5224

Fage: 1of 1

Design f Dasurent Rafsrence

FAILURE CAUSE:  A: Relallve motion of: PoppeliRetainer, $napring!Gulde, PoppebiSteniSpring, GuiderHausing, Check Vaivea: (Poppet/Hetainer!Spring), Check Vake:
|RetalnanHousing'Snapring).

THE GCW {1). HOUSING {2), STEN {31 POPPET RETAINER (4}, AND CHECK VALVE RETAINER (5} ARE HEAT TREATED INCOMEL 718, THE MATERIAL WAS SELEGTED FOR IS
STRENGTH, HARDNESS, DUCTILITY. WELDABILITY, AND WEAR RESISTANCE (8). THE GCY POPPET (7), AND CHECK VALVE POPPET (8] ARE HEAT TREATED 4440, 4406 IS USED FOR
ITS HARDNESS AND WEAR RESISTANGE (8). THE PISTON (STEM) BUIDE (9) IS CU-NE-2N ALLOY. THE GUIDE MATERIAL IS USED FOR TS LOVY FRICTION (5. THE GUIDE IS DAY-FILK
LUBRICATED FOR ADDITIONAL FRICTIOM REDUCTION. THE POPPET SPRING (10). GUIDE RING {$1), AMD CHECK VALVE SPRING (12) ARE 302 CRES. 202 CRES WAS USED BEGAUSE
OF TS COLD WORKED MECHANICAL PROPERTIES. ALL MATERIALS ARE CORRDSION AND STRESS CORROSION RESISTANT. POFPET/RETAINER FRETTING IS PREVENTED DY
SPRING LDADING THE 4400 POPPET AGAINST THE INCONEL 718 RETAINER WHEN THE VALVE IS OFEN WHICH PREVENTS RELATIVE MOTION. THE RELATIVE HARDNESS OF THE
TWO MATERIALS AND THE WEAR RESISTANCE OF THE 4300 PROVIDES ADDITIONAL PROTECTION, THE POPPET/STEM INTERFACE ALLOWS THE POPPET T ROTATE T ENSURE
SEALIMG. THE SURFAGE FINISH OF THE SPHERICAL RADIL AND ON THE TWE PARTS AND THE DIFFERENTIAL HARDNESS OF THE 440C POPPET AND [NCONEL 712 STEM PREVENTS
WEAR AND FRETTING. THE SPRING LOAD OF THE POPPET SPRING (10} AGAINST THE POPPET (7). AND STEM (%) PREVENTS FRETTING BETWEEN THE POPPET/STEMSPRING  [HE
LOW FRICTIDN OF THE GUICE (9}, ITS WEAR PROPERTIES, AND DRY-FILM LUBRIGATION ON THE GUIDE PREVENT SNAPRING (1 1GUIDEHOUSING FRETTING. THE CHECK YALVE
POPPET |5 HELD OFEN AGAINST THE RETAINER OURING ENGINE OPERATION BY THE CHECK VALVE DELTA P. THE PRESSURE LOAD AND THE POPPET [@)/RETAINER 15 MATERIAL
DIFFEREMTIAL HARDNESS PREVENTS RELATIVE MOTION AND FRETTING. ALL OF THE ABOVE PARTS MEET THE STANDARD LOX/GOX COMPATIBILITY REQUIREMENTS 1%, THE
GOX CONTROL VALVE HAS COMPLETED DVS TEST REQUIREMENTS (14), INCLUDING VIBRATION (15), SND ENDURAMCE (18}, THE REDESIGNED GV CHECK VALVE HAS
SUCCESSFULLY COMPLETED VERIFICATION TESTING {17).

(1) RSDIM4Y; (2} RSHH014D, {1) REMOI4S, (d) RSQ1014G; (5) RSOTD155; (6) RES-A562; 7} REMO144; (B) RBOIOTES (1) RSIO14A (10) RSGTDI47, (11] RS010158. (12) REOIATST;
HAL1G04T: (14) OYS-SSME-S17; [15) R35-517.40, RSS-517-80; (1R) RSS-517.50; [17) ¥RS 317 '
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Component Group:
CIL Item:
Componant:

Perl Number:
Fallure Moda:

Proapallant Valves
De0.08

GUX Contral Valve
ASpIO144

Frathng of Internal parts_

SONIE W Wl
INSPECTION ., . JTEST

Fraparad:
Approved:
Approval Dake:
Changs #:
Directive #:

Page:

P. Lewrimono

T. Hguyen

Ri30y00

1

CCBD MEA-0-5224

18f1

Failure Causes

Significant Chasaclerslics

Inspectianis) { Test(s)

HOUISING
POPPET

PISTON (STEM)
RETAINER
SPRING-POFFET
GUIDE

FOPPET - 4V
RETAIMER - G/
SPRING - Giv
RING - GV

MATERIAL INTEGRITY

DRY-FILM LUBRIZATICN
VERIFICATION

ASSEMBLY INTESRITY

HOT-FIRE ACCEFTANCE

Roclment Rele anra

MATERIAL INFEGRITY AND HEAT TREAT ARE VERIFIED FER DRAWING REQUREMENTS.

CIMEHSIONS AND SURFACE FIRIZHES AT INTERFACE AREAS ARE VERIFIED PER A\ MG
REQUIREMERNTS.

DRY-FILM LUBRICATION 15 VERIFIED PER DRAVING RECQUIREMENTS

PROPER ASSEMBLY OF GOX CONTROL WALVE AND INTERRAL CHECK WALVE 15 WERIFIED PER
DRANING AKO ASSEMBLY SPECIFICATHOM.

WALVE CPERATION IS VERIFIED THROUGH HOT-FIRE ACCEMTANCE TESTING.
THE GLYW CHEGK VALYE 13 LEAK TESTED PRIGK TOEACH LAUNCH. (LAST TEST)

Failu-e Hiatory; Comprehe give fai'ure higtzry dale is meintained in [he Problemn Reparing dalabas s (PRAMSFPRACA:
Reference: MASA letber SAI1/ER208 ard Rockelayne [zlter BBRCOEPET.

Oparalional Use;

Mot Applicable.

REC10142
REC10144
RIM D145
RE010146
RE010147
REHO148
R3010153
REO10155
REMO15T
RECID133

RE0M014%
RSN G

RED10141
RLOZ442

ALOG461
OMRE0 VS0 150
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WELD JOINTS
Comparard Gmup!  Fropellanl Valves Prepared: P. Lewpimore
L Item: psna Approved: T. Nouyen
Compaonant: GOX Control Valve Approvat Dake; SIAING S
Part Humbear: REO10141 Change #: 1
Directive £ CCBD NME3-T-5226
Page; 1ol 1
Cnticel Initial
Ronl  Flew Sze Mat
Side Nt Delectabfia
Camponant Basic Part Kumbar Wald Mumber Wiald Typs  Class ficenss  HEF LGF CoaTrmants
GOX CONTROL VALVE REdini4t 1 Ebwr [} X X
GOE CONTROL VALVE RE0T0141 2 EQwy 1l X
EOX CONTROL VALVE RE010141 14 EBw n X X
BELLCWS REQ0143 34 GTAW | x
BELLTHWVE REMC143 5.8 EBW h X b



