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A, ¥nZ312 AS0, Fracturs of the pretnmmer hag dus (o viomstion, avar pradaurs, Thermalz, piumbing loads, ot tnalsralimig dofoct.

B. 4n 22 ASD, Fracma of tha mafn pump hep dus 1o vibration, over prasture, themals, plumbing oade, &t matsdaliwetdmig
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0. in 173, 174, 2175 Fracture of Manold pipas e tn viartion, over prssnss, thomalk, scemad loads, or reafafathyldimig

Eallure Efisck:
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n 232
Prebumar hag

in 22
Muln pump heg

FAILURE CAUSE A The Frebumer pumg heg b foged NCO 718 (FWA-SP 1148)pwhich wan sefected for ita Migh crypgenic
sirength, ductfty and axpedance in n LOX snvironment. Thia houstng alto provides the Inlat e ta the Impslies, e
eoflacttr and exk aree to the prebumer pump, support far e various seals, and madntaind the mquired desrencs for the
Impeller.

The cas discharnge voluta inner howsing which s utiized s & Fow guide only e Micro-Cast PWA-EP 148D, and Is auppotierd
bry & holtwd Hght A1l in the rmestn impaller howelng.

Thin aseamtly s made un of ha cuder howalng which has an 2ccess cover plets, and a caal dischargs volute mar housing
which s ufiizod as g fow guida only and is reteined st B 10 by 12 bolts, and al tha OD by & kparnar ml, and %ok, Tha
Inwvar howsdng B PYWA-SF 1486 (micro-cast Ince T18).

T Inrwat o provides the cotfecior yolube, ard leskege ia preventad by gaskata.

The méasion He I3 350 cycles.

This part meel GE requinamsnts.

DVE 4.1.2.8 Binectural design anaiysia canba found in FR-20729-02, & 52, and FR-20T30-18 & 33,

FAILUAE CAUSE B. The main hag s mede ug of & walded asswiddy which inchefos the cemer, kelt, and rigi costings of
PWA-GP 1490 {micre-cast inco Y18}, wnd tha brbine aldn homing which e A28,

Thess meaterials wars sslacied bor thelr cryogank: strenpth and expartencs in o LOX emironment. LOX tasing ol this
matarsl [PWA-SP 1480) appaars in Appendic B2 of the PEW MCL Marual. The A-288 matarie! was anbacied for b High
tamperaturs plrength.

The lour maln purmp el aea Rlly inspectabhe, 68 wall &5 &ty com Buppor repalr weids.

Malerals Condred Pran FR-19673-5 deacribies B ED Weld Devalopmert Program which will domonsiiata tha process W
arsuns the suceesstul fabriowticn/ssssmbly o this housng.

Thie part on tw puwp side 2aas LOX, and eni the hebine dds H2,

Thw heusing providoa the LOX Rowpeih geomatry fer tha intet irnd epemdanty for the Inducen and muk) impeder, and
digcharge wolina.

The laft and righi inducer 3 ficw poths are made up of castings, and retained by Bresdad fastanera. The housing also
provides the beckbone tar the pumy i fransmii Induced loads to the hot g manifold. # also provides suppan for the various
soak, roflr baaring, TEEE pascages for the Inepropelant asalx, snd maintains the required clearancs for the Inducers, rmiain
Impelier, nng thnset balanca aystam fhu suppor of the inner heg. aasemidy,

The pratuenar hag and tha damparPERE suppar are bolted o this hausing, An wolk gs the hirbine dhchame duct

This fran was mamdaciared using 8 prooass which 1x halon meling (PWA 1BL

This part doss net mos! CEVLCF k4, but doss mest Frscture Machanice s, £ no s or ispection Frils have baon
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Fn 77 Typical
Hankeata

fin 173, 174, 4 175
ManifoMd

Impased (DAR 189).
0VE 4.1.2 8 Structuml deslgn enalysis can ba found in FR-20720-01 & 08, and FR-20730-21.
FAILURE CAUSE C. Statlc soa) caviy dafiniion can be foumd on datall drawirngs.

Specific seal vemndor recommendaton for seal cavity dafinfion wore usod ' obiain opEmum sesfing capabity for
asslst C san or Baflovitie spedng sesls. ? by for spiing:

A prasaure asslsted saal {fn 125 I provided betwann tha prebumar and main purng hega. o prever averboard leskage.
Thin iz a C-hyps soal of AMS 5598 W Alloy (Inco 718) and coated with Telon AMS 2515, Thinmatsrol wee saloctsd lor b
atrangth ard demonsirated auccess in e LOX & ndrorment,

Whara mquined some psals have AMS 2424 nickel plating, and the sas! deslgns rangs om 'C' iype 1o OMEGA type .
Btntiz mact leakags has Baan delarmined to o within scospisbin fmile per FR-18487-1 4-D compreasitle #ow analysks,

TVE 492121 Loakape enalyshs of hramdad connockers or Range’ bolts, hen besn compleied, and can be found
documented In FR 207 20-22.

DVS 4.1.4.2.8.1 Loskege las] of axtarmal hauaings has beon ro-pasignod w0 BSC t0sing, ard I dooumenied Im BB
proceafures C5-0-B1-Y14-A8, wd -711-A3.

OVE 4.1.4.3.2.1 Logkegn jasi of satenal housings b tha meme a abowe.,

FAILURE CAUSE D. The piping canneciiona on the flange 0.0, have been lacated In approsimataly e same rdisl position
& ik Ty Aockeddyrs part. Flengod connscllons hvs boan providsd for all piping connecion 15 the housing.  As roquined,
snfaty wired bolis mrd enaty have been provided al e cormections,

Material vaid ln AMS 5731, and 5671 which ane A288, Thin maturial was saiacisd for fis high temparatues siangth.
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CL Kevie: 04
Meapeciion and Test
Poscbfs Causes Significent Charsclertstics Tmpection sod Tesd Dercomert Raf
Falure Canss A Mulerial brtagriy Mulerint iriegrity tu verified per speciication nequiremsrts, PNASP 1148
232 Candamination oonbrol verified par speciication PWA-SP 331504
P Houming
INSFECTION
Riirar Wuberis) Sonkc per GAD
Finkshed Mntarial FP1 per QAD SP-FPM Manier
ECI par pAD HP.-ECM Mater
Assembly iningrity Torces ore verified pat sssembiy drawing. REI]{3
Lesk check b varfied whh GHe,
Clesnliness o components wi be verified paf spaoificstion. rwmpuu
In-Process Titing Proct precsny wod ekl eat pat specifiestion, REI 005
Falure Cavee B Lixtarial Integrity Materlot imtugrity ln wertlied per speciicalion requinements for 22.26-02, 03, and 04 PWASP 1400
tn 022 Malwiinl friagrity bn wediled par apaciiesion reguinements for 222-2%-05. PYWA-SF {052
Mnin kag and votuhs Malerial inteyrity ks verifed per s pecifcaifan requierments For 22-26+19, 20,11 AMS 5BO5 )
Cordamination contrel s veriied par s pecificaton for Rem 222812, 18, & -2, and 22- PUVA-SP M180-4
211,
EDMR varifiad par Sritwivyg niquinsmants. for tin 222308 and -21 PYYA-BP 97-5
Mt Treat Hecet Sreat of parte 22.28-02, 03, snd 04 Fs verified par mpecifleation. FWA -EF 113
Hut it for kemm 232 i vevified por specifeoion snd drawing requiraments. PWA-SP 11, and noles
Weld integrty mmmuwmmmmmm,mwm. PWA-SP 18-22 PYWA-SP 1533,
PWA-SP 18-2231, MiYA-SP 38158
- INSPECTION
(r:n Ry Matertal Sonic - housing - 721008 par QAD
E Xy - housing - Z2-28-02 03, erd 04 per QAD SP-YRM Mawier
Firdshwd Matarial Xrmy Aam 22 per QAD BP.XAM Maxiar
ECH tarw 22-2802 03, 0d par 2AAD SP-ECM Mamher
EC1 - Mem Z2-25-{ff after pronf jes! per QAD BP-ECM Maniet
FPI-CHMMIMmm.m,ﬁprﬂAD SF-FPH Masisr
FPI - Wioughi material flem no 22.09-09 p OAD ER-FP Masier
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Bubaystem: HFOTP B5OD - 47S0000-700 Praparad by H.T._E_p-amar N : 53 1993
Fenctionsl Amy: Stuclonnl Enction B50004 Approved bz R.L Pugh
- Rew. Oste: Decambar 03, 1985
CIL Hwm: O304
FP - Unmachined witds Rom no 22 par GAD SP-FFM Magtar
FPI - Mectined welde kem no. 22 por QAD SP-FPM Mastar
Caciank pessage min wail fricknass is varfled par draning requiremenis.
Anpambly imtegrity Ctsanliness of componants |3 verifiad par specication REID13
FWA-BEP A0
in-Precess Tesdng Preol prmssure font to reffect the proct faciomn ard concitions specified In the REl 005
rafarance documsnts,
HIP HIF s vartiad par apmctifcatizn for Reme 22-28-02, 03, ard 04, PWA-GP 4, PWA-SP 1480
Fefluro Cauee © Matarkl irbegrity Mriarind irtegrity la varillied pae spacticaton requiremens. 1. MSD 1048 Type IMBD 1000
tn 31, 77, 108, 125, 147, 1. Find ras, 91, 170, 1690, t53 conting
178, 1BC, 182 A Fndnma. IT A PWA-SP 1143
Grskoats A FAndno. 108 4. FPWA-BF SS9E/MANS 2515 coal
4. Find ra. 125 5. AMS 5682M30 1000 cosling,
& FAndna 147
Heat Tran] Hei troat i 147 In vartlad pat Apacification PWA-SP 11-17
Hiat tramt U 125 ks vortlad per specitcation PWA.SE 11-32
Hind broml Un 108 15 virtled par apociication, PWA-SF 11-3
Piafrig Integrity Pialing integrity witl be vortfled par epacthcafion for I 108 AMS 2424
m
1 INSPECTION
a
d Finlshed Mwigrial FPI-U'na 108, 125 par QA0 SP-FF Maxiar
Aanamity ntagmy Enafing eerface condition by variad par the Intorfass drvwing requirments. REI 013
Leak chisck raquitemants fer tn 125 e vardfisd par 2pacification AEI 013
Majartal Controls Conamination control lor n 147, and 170 ia varfisd per apecticstion, PWA-SP 31604
High preasure LOX campatabiiity Tor fna 125, 179, and 147 |8 varified i PWA-SP 0. 72 BOCX
spoctication. .
Fafure Causa [ Meterial intagiky Maierial Iningrity bn variflad pur epaclication requiraments. AME G731, & 55717
kn 173, 174, 5. 172
Man|fokd
Meal Tront Haat iraal by varifiad par drawing and spocifization, 1 -fna 173 4 174, 2 - ¥n {75, 1. PWA-GF 11-32

%0
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Supporting hardware
401d
4n 1

AN Caugm

Braze Intepriy
INSFECTION

Fuw Watorial

Firtshad Majerial

Laak Tes

Reaterial fitagrity

INSPECTION
Finlatwd Maeeinl
Ginnsral Quality Faguiraments:

Cleanfineas

Braze Intagrity by varfiod per mpaciication

Sunic- Mns 173, 174, & 175 per GAD
PRI - maynombly laved s 172, 174, & 178 par GAD

K-ray - aaagmbly levl tne 173 & 174 par QAD
X-ray - atiembly level bh 176 par ZAD

Leak toet s apocifiad on dmwing
Mutarinl intany Js vorifiad par spacificaton.

FPt par QA

&mmmmmmmﬂuﬂuthWM&am [T
such recuiramane Bs firt plocs fyoise, This requires the documertation of
dimensions on efl cleunacterkaica represantad on the defvarsd artiche.

Inspaction Methods Shaats Tor uze n the nap sction of purchesad parks and
rosambilan contaln the necoasary Information 4o Insune hat he fafjuiraman® of i
QADs, snginecring drawings, and rofarenced doswrasnts are & stsfod, For ehop
MMM.MNQWMWWmm.

The purchaas crem for vantor supiag pomis mus COmpy wth PWA-SP 300,
"Cormirol of Matorfals Processos and Parts’, which requires the vandor to provide
material, procats, s dmamsional information 5o tha Cluallty Deparbment.

Acceptance tyt wil be conchriod as regquired By condracd, fo demonstrats spacifed
perfomance.

Claantinass of conponents wil ba sxscrad by campifancs to Contamination Gontr
Spacticalion

2.8

2. PAASP 11194 17

PWA-I7 19

SP-FPM Maxiar

BP-XPRM Mastar
3P-XPM Mantar

AAES 5731 - par M5 @585

&P-FPM Masiar

PWA-BP A0

DR BE-13

PWA-EP BD
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