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REDUNDANCY SCREEN
Gompenent Sroup;  Propellant Valves Preparad: #. Lowrimore
CIL Ham: D004 Appmmu: T. H‘gu]"ﬂn
Compaenant: Chamber Goclant ¥alve Approval Dale: &a0/58
Part Humbar: REMIAZSHR Change & z
Fallura Mode: Fallg by miove ar movae slowty, Directiva #: CCRD ME3-015235
Papge: 1oi 1
Critbcelily
Phage Faiture | Effac| Descriplion Hazard Raferenza
M Canlroltar switchas to channz| B; and valve position reralna aut-ef-imits, centroller commands hydiaulic acuator lockop of 2l eolugtors. 1R
41 RAcelen aborl may rasolt when hydeake fockep occurs deding Was O throttng, ME-E2,
ME-CHM
Radundancy Serasans: VALVE BYSTEM - ACTUATIRS SYSTEM: UNUKEE REDUMOAMCY
A: Pasa - Redundent hardware ibems ara capabhe of checkaut deving mormal groemd tarmangang
B: Pass - Loss of 4 redunciant hardwars items is detectabe dutag flighl,
G Faas - Lo of redundant hrambane [terns cou ld mat resufl from a single credide evant.
Y When nat detectatle by SEIF, CCV failwe mesulls in eapessive prebumar lamparalures  Comroller delecls ascesswe lemperature and 1R B
42 inltizles anging shutdown, Misslon abort. ME-B2IA,
MAE-GE M

Redundancy Scrapns: VALVE SYSTEM - SENSOR SYSTENM: LIMLIKE REDUNDARMNEY

A Pags - Redundanl hardware itarps ore capable of checkewt during i shngl ground lumaroind.
B. Pags - Loek ol 2 eedondart hardwara itema |y detectable duving fight
. Fesa - Loss of redundent hardware iams could nob sesult Irom & dinghe credibiE avent,
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DEw.dN
Componant Group: P rapaliant Valves Prepared: F. Lawrimore
Bl ltom: D4 50-01 Approved: T. Mguyan
Component: Chamber Coalant Walva Approval Data: 813090
Part Humber: RS 00269 Change #: 2
Fallure M=ds: Fails ko mova of movaz alowly, Diractive : CCRO MELO1.5126

Page; 1o 1

Design f Documen! Feaferance

FAILURE CAUSE:  A: Seinure of CLV shalt'bearings.

THE CCV (1], THRUST (2}, AND 51 |4FT DEARINGS (3) ARE ROLLER BEARINGS, THEY ARE LUSED FOR THEIR FRICTION AND LOAD CAPACITY CHARACTERISTICS. THE ROLLERS AMD
RACES ARE 440C (2) (3), WHICH WAS SELECTED FOR ITS HARDNESS, STRENGTH, AND CORROSION RESISTANCE (4). THE ROLLERS ARE SEFERATED BY A BE-GU RETAINER (2) (3)
THE SHAFT BEARING RETAINERS ARE DRY-FILM LUBRICATED (4) TO REDUCE RULLER- TO-RETAIMER FRICTION (3). THE RETAINER PREVENTS ROLLER TO-ROLLER CONTAGT AND
MINMIMIZES THE ROLLER RUBBING VELOCITY. THE RETAINER PREVENTS SEIZURE CAUSED BY RDLLER SKEWING, THE LOYY ROTATIONAL YELOCITY WITH LESS THAN W DEGRESS
TRAVEL FRECLUDES SEIZURE CALSED BY WEAR OR SPALLING, THE WAL VE COMPOMENTS ARE CLEANED PRIOR TO ASEEMELY {S). THE VALVE IS ASSEMBLED [N & )
CONTARINATION CONMTROLLED ENVIRCHKENT {8). THE FUEL SUFPLY TO THE ENGINE |5 FILTERED TO §J0-MICRONS (7). BINDING DR SEIZLIRE OF THE QCV WILL B DETECTED BY
THE ACTUATOR BVDT CONTROLLER MONITOR AND WILL RESULT IN A VEHICLE GOMMANDIED SHUTDOMWWN (8], THE MORITOR 5Y5TEM IS GOMPRISED OF RECUNDANT SENSOR
ELECTROMICS, RECLMOANT HARNESS, AND REOUNDANT CONTROLLER CHANMELS

(1} A5S00A259; (2} RES1032. [} RES1027. {4) RSS-8562; (5} RL1OMT; &) ROOF1-600; (T3 ICD 130015000, (8) CP40RIM2 PT 132341

FAILURE CAUSE:  B; Braken shaft or coupling. )
THE 2 PIECE COUPLING TRANSFERS TORAUE FROM THE ACTUATOR TO THE CCV SHAFT |1) (2). THE COUPLING PREVENTS $I0E LOADS CAUSED BY ACTUATORAMLVE CENTERLING
MISALIGNIENT. THE SHAFT IS MADE FROM A-286. A-286 WAS SELECTED FOR ITS OUCTILITY. ELASTIC MODULUS, CRYOSENIC PROPERTIES, RESISTANGE TO CORRQSION AND
STRESS GORROSION, AND RESISTANGE TD HEE (3). THE UPPER AND LOWER GOUPLINGS (4) ARE INCOMEL 718 WHICH WAS CHOSEN FOR ITS CRYOGENIC STRENGTH, DUSTILITY
AND CORROSBICN RESISTAMCE (3). THE INTERMECIATE COLPLING (5) IS HEAT TREATED MITRIDING STEEL. THIS PROVIDES CORE STRENGTH AND DUCTILITY TC TRANSMIT '
TORQUE AND SURFACE HARONESS TO RESIST WEAR (3). THE INTERMEDIATE COUPLING 1S DRY-FILM LUBRICATED TO REDUCE FRIGTION AND WEAR {3).

£1) RSOOE2SL; (1) REODGISZ (1) RES-BSE2; (4] RSO0BI1E; {5) RSO03320
FAILURE CAUSE: ALL CAUSES

HIGH CYCLE AND LOW CYCLE FATIGLE AS WELL AS MINIMUM FACTORS QF SAFETY FOR THE CHAMBER CODLANT VALVE MEET CEI HEOUIREMENTS (1. THF CCV WAL CLEARED
FOR FRACTLRE MECHANICS/NDE FLAW GROWTH, SINCE [T CONTAINS MO FRACTURE CRITICAL PARTS (23, THE CCV SBUCSESSFULLY COMPLETED DVS TEST AEQUIRENENTS (3
INCLUDING ENDURANCE (41, AMD WVIBRATION (5). FAILURE CRITHZAUTY WILL BE REDUCED BY TURBINE TEMPERATURE REDLINE C:UT-CFF £, "

(1} RLOCS3Z, GPI20RMOME, RSS-B546. (2) NASA TASK 117, (3] DVS-55ME-515; (4] RS5-515-17; (§) RSE-51524 (6) CP40EROO02 PT 4 3.2 353
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INSPECTION AND TEST
Companant Grouwp: Fropelant Valves Freperd: F. Lowtimare
EIL Ik D4ED-01 A pproved: T. Nguyen
Component: Chambar Coolant Valve Approval Crate: Grinmg
Ferl Humber: RE0DE259 Change #: z
Fallure Mode; Falls ta move or moves shewly, Dlrec e §: CCAn MEO1-532
Page:; 10f 2
Failute Causes Shgralicanl Characteristica Inspectionis) ! Tesl(s} Documan! RefErencs
A CHAMEBER COZLANT WA | VE RS0naicy
SEHAFT RS00E132
SHAFT BEARING RESinz7
THRUET EEARING FES1D32
MATERIAL INTEGEITY MATER{AL INTEGRITY 15 VERIFIED FER DRAWING RECLIIREMENTS. RELAZ162
RES103F
REB1032
HEAT TREAT IS YERIFIED PER DRAWING REQUIREMENTS.
LUARKCATHIN DRY-FILM COATING OF SHAFT BEARIMNGS IS VERIFIED PER DRAWING REQUIREMENTS. RES1027
ASSEMBLY INTEGRITY DURIMNG ASSEMBLY ANMD FUNCTIONAL TEST GF THE GH#MEER COCOLANT WALYE. ACTUATION RLOD1SS
TORQUE IS VERIFIED.
VALVE 15 ACTUATED AND RESPONSE TIME |5 VERIFIED TR ING CONTROLLER FLIGHT READINESS  OMASH VA AS3.030
CHECKOWUT AMD OURING ACTUATOR CHECKEOUT. OMRSO W41450010
VALVE 15 ACTUATEQD 14 TIMES QURING HYDRAULIC COMDITIOMNING (EAST TEST) COMHESD SOAFAD 211
a SHAFT RSO0B162
COUPLIMG REQGE21A
SLIDER R3003320
MATERIAL INTEGRITY MATERML INTEGRITY IS YERIFIED PER DRAWIMNG REQUIREMENTS.
HEAT TREAT IS YERIFIED PER DREAWING REQUIREWMENTS
MACHIMED PARTS ARE FENETRANT INSPECTED FER RAVWING REQUIRERENTS. RS0A320
UIBAMCATION DRY-FILM LUBRICANT 15 VERIFIED FER DRAWING REQUIREMENTS.
ALL CALISES GHAMBER COOLANT VALVE ASMa32s0
ASSEMBLY INTEGRITY FIMISHED PARTE ARE WVERIFIED CLEAH PER S‘F"ECIFlD.'“ﬂ'IDﬁ REQLUIREMENTS, RL1CGGIT
WALVYE 15 ASSENMBLED IN A CONTAMINATION CONTROLLED AREA. AOA71-620

VALVE IS ABSEMBLED AND FUNSTHOMALLY TESTED PER SPECIFICATION. RLOG155




CIL ftemm:

—p

4 epLnan ddivES FLEHar 26, ro Ll

Criig-01 Approvad- T. Hguyer
Componcn.. Chamber Coclanl Valve Approval Cata:  BrYS9
Part Numbar: RS00E25 Change d: 2
Failure Mode: Faits by mipwe ar moves shkawly. OirscHva #: CCEDNEY.0M-5228
Fage: 2of 2
Fziline Causes Signifcan | Characterislics Inspectionis) | Tests) Cocirnent Refsience
Failure Histary; Comprahanslve fadure hkstary data s maintained in the Problem Reporing dajabase (PRAMSTFRACA)
Raference: MASA letler SAZ1/88/308 and Rockatdyne e B3RCOSTEE,
Cperalnal Usa:  FAILURE MODE CAN BE DETECTED [N REALTHME BY THE FLIGHT CONTROL TEAM WHO WILL EVALLIATE EFFECTS URON VEMICLE FERFORMAMTE AMND ABDRT
CAPABILITY. BASED O THIS EVALUATION THE ARPROPRIATE ARORT MODE QR SYSTEM CONFISURATION WILL BE SELECTED, FAILURE DETEGTION CLUES aMND
AZSQCIATEDR SEME PERFORMANCE DATA HAYE BEEN COCGRMMNATED EETVWEEN THE ENGINEERING AND FLMGHT OPERATICONS ORGBANIZATIONS WITH THE
RESPONSES DOCUMENTED 1IN MISSION FLIGHT RULES,
o
1
w
i



SBNME} CAIGIL
WELD . /ANTS

Componasnt Group: Propslant Yakwas Prapared; P. Lowrimone
CIL Nem: 5D Approved: T. Nyuyen
Component: Chambar Coolant Valva Approval Date: 11019
Part Murnber: RS0QEZED Change #: 1
D reccthve ¥ CCBD ME3.0%-5208
F #ge: 1of 1
Critical Inilal
Roagl  Flaw Slze Mot
Side Mol Detectabla
C omponent Baek: Part Humbar Weld Humber Weld Typa  Clags Azeesz HCF LGF Coamments
SHAFT RADOH G2 3 QTAN 1 X X
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