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Comgorent Gronp: Fuel Twbapumps P rerp ared - F. Cromwall
LI Mtem: B&pa.1D Approved: T. Hguyen
Fard Number: RS00rsa1 Approval Date: 11/49%
Comporiant: Low Pressure Fuel Turbopump GChange #: a
FMEA Mem: Bfnn Qlrectiva #: CeBh mEd-a1 5248 ¢
Failure Morle: Logs of insulating capakiliy. '
Page: 1ar 1
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DESIGN
Componanl Sroup: Fual Turbspumps Preparad: F. Croapyw|l
CIL ltam: BECT-10 Approves: T Nguyen
Parl Nuribssr- REPETEDT Approval Dale: 11199
Compananl Low Preseune Fuel Turhepump Change #: 3 .
FMEA kem: aln) Dimctlve & CoBD MEZ-01-524%
Failure Mode- Lewxs of imaulating capabelity
Panpa: Tal1
iesign ¢ Decumen; Rzlerence a

FAILURE CALSE: A: Insulation damags:
Debonding.
Cracks in Hovlar-rexin
cour pons e allavdng
EIYCPUmping.
THE LEFTT HOUSING ASSEMBLY [1] 15 INSULATED WITH CO2- BLOWN MILYIARETHAME FOAM INSHLATICH (21, WWHICH 1S REINFORCCD, PROTECTED, AND FUL Y ERCAFRLUI ATED BY
TR KEYLAR (3] - B YLIRFTHANE RESIM (4) COMPOSITE JACKETS ;5) AND COVERED WITH FIRE RETARDANT ALUMMLUM T4A2E (8). INITLALLY, THE HOLISING 18 GRIT REASTED (1)
AND COATED WITH CORRDSIOH-INHIBITING MOLYECATE PAINT (8], POLYURETHANE RESIN IS TIHEM USED T BEOMD TIE KEVLAR INMER JACKET MRECTLY TG "HE HOLSING. THF
IMMER KEVLAR JATKET IS5 APPLIED FIRST 1'3INZ A VACLILW BAG EMCAPSULATION PROCESS TOASSURE THE JACKET COMNFORME TO ALL THE HOUSIMG SUPFACE COMTO.IRS
LURIMG THE BONOING FROCESS. THE FOAM 13 SELF EXTINGLISH|MG AND HAS THE REQUIREDR MECHAMICAL AND THERMAL PRCPERTIES. IT IS APFLIEG USING A FOLEABLE
FIBERGLASS MOLD OWER THE IMMWER JACKET. THE QUTER JACKET IS THEM ARELIED AN BOMOED TO THE FOAM. LOCALZED BOMOING OF THE IMNER AMD QLTER JACKET
QLOURS AT DESIGHATED TIE-IM AREAS TC ACHIEVE COMPLETE FOAM ENCAPSULATION. THE PRCCESS OF JACKET, RESIN, AND FOAMINSTALLATIONS 15 GOVERMED BT &
STANDARD AFPLICATICN SPECIFICATION (3). ALURRINUM TAPE IS THEMW APPLIED EWER THE OUTER. JACKET AS 4 FIRE AETARDAMT, THE MIMIMIMW FACTORS OF SAFETY FOR
NS ATED FOUS'NG MEET GEI REQUIAREMENTS (1. THE L1QUID AIR INSULATION PARENT MATERIALS WERE LLEARED FOR FEASTURE MESHANKZSMNOE FLAVY GROMTH SINGL
THEY CONTAIN MO FRAC TURE CRITICAL FARTS. ANWY TAPE, KEVLAR, OF INSULATION DAMAGE NMOTED IN THE FILED OR AT TURBOPULSE DWVERHALIL 1S RERAIRED PER STANUARD
REFAIR SFECITICATICN (1!, THE CCNTROLLER SOFTWARE IS CONFIGURED TD CETECT AND RESPOND PROPERLY TO THE FAILURES IDENTIFIED AND COMEAARD A SAF £ EMGINE
ETATE (121,

(1) REIOFEY2; RODIOAEL; RS00TE02 2] RRO130-128: (31 AMS 2304; (4 RBO1Z0.061 ($) RE23ID 6) L.T-2] {7y RAM 10-014 [B] RBO12E-009, RA1E03 010 () Rk {108-CA8, (10) I5S-B546
CGHAZOROMIZE. (11y RFOICA-078. (12) CPAMSRMMOZFT 1 32,36, 3323614
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Zomponent Grotp; Fuel Turbopurnps Prepated: F, Crormpeedl
ZIL Mam: BB00-10 Approved: T. Mguyen
Part Number: RSOOTEOT Approval Dale 1101199
Codnp shant: Lew Preasure Fust Turbopump Change . i
FMEA ltern; BECO Olrac e ¥ GCHEC ME3-0-5240
Fallure Mada: Losa of Insulaling capak Hity. r
Page; tof i
f silute Caysas Signil cart Charsclenss oz Ingpecilens) ! Tectis] DozumeT Relsrercs
A HOUS'HNG ASSEMDOLY R3007532
KANIFOLD R5o0rscs
YWILUTE RO013854
EEVLAR JACKETS FEE353
MATERIAL INTESRITY MATERIAL INTEGRITY S VERIFIED PER SPECIFICATION REQUEREMENTS. RBC125.002
AR5 1004
REC12) 061
RECA4-123
- T-%1x
ASSEMBLY INTEGRITY GRIT BLASTING, FAINTIRG AND IMELLATION SYSTEM ARE MADE FER SFECIFICATION. ATt Q-0
REMHREMENTS, BACECE.DI0
PASCG-015
LPFTP ' FEOCTERX
ATSEWBLY INTEGRITY THE #UMF SUBASSEMBLIES ARE INSPEGTED GURING DVERHAUL FEH SFECIFICATION Rl nagar
REQUIREMENTS. INSPECTIONS INCLUDE  WISUAL DIMEMSIOMAL, FPEWE TRAMT, AHD REms <5116
REFLACEMENT OF USAGE ITEMS AS APPLICABLE, PER CWERHAUL CLASSIFICATION.
OPEMATIONFERFORMANCE 1S YERIFIED BY ENGIME HOT-FIRE TESTING AND 2NDE & M TESTS O RLOSCED-O2
INEPESTICNS, [L05066-0G
HLOCERE-07
FLOGAS |
AFT CLOSEQUT INGPEGTION |15 PERFORMED PHIOR TO EACH FLIGHT. OMRE0 YIEUD.D? D
AM EXTFRMAL VISLIAL INSRECTION IS PERFORMED EACH FLIGHT Q'R0 wa 100,028
DATA FROM PFREMIOUS FLIGHT ORF HOT-FIRE 15 REVIEVWED FQR PRCOFER TURBOP NP MIFC PLK 1235

DPERATIOMPERFCRMANCE. (LAST TEST)

Faikure Fis{ary. Comprehensive faiure Fslary data 13 malmal~ed In the Probler Reporing catabase iIFRAMSFRACA|
Referenes: KASS [etbar 582887908 and Rockeltdyne leller SBRCOSTE!

Cperalional Lee:  FAILLIRE MODE CAN BE DETECTED IN REALTIME BY THE FLIGHT GONTROL TEAM WHG WILL EvALUATE EFFECTS UPON YEHICLE PER: USAANCE AKD ABORT
CAPABILITY. BASED ON THIS EVALUATION THE AFRROPRIATE ARCRT MODE OR SYSTEM CONFIGURATION WILL PE SELECTED. FAILURE DITESTION CLIS3 AMD
AZEOCIATED SSME PERFCAMANGE CATA HAVE BEEN COORDINATED BETWEEN THE ENGINEERING ARD FLIGHT O2ERATIONS QRFAMZATIONS Y TH TIE
FEEPOMSES DOCUKMENTED W MISSION FLIGHT RULES.
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Fooacn .
CMponent Sroug Fuel Turbepa:mpe Prepared: F Cromwell
CIL Mam: Ba0) Approved: T. Nguyen
Part Humber: RS 0W7 B Approval Dan: 111194
Campanent: Low Pressure Fuel Turbepump Change & 2
FMEA Itom: BEM CHresctive #: COBD WE3-01-5244
Page:’ UL
Crileal Inilial
fioot  Flaw Size Naol
Sida Mot Deleclable
Cempsrant Basic Part honle: Meld Humbar wWeld Type  Class Arcast HCF  LOF Comneris
MAMNIFCLE R3007E03 1 EBw) la b1
MARIFOLD RSCITENS z CTaw !
SMANIFOLD RSO0MEDZ £41d GTAW Il x X
MAKITOLD R5407803 g.10 GTAW 1l x
RAHLIFOLD REOMGCA 13 GTAM I
MAMNIFOLD REMIFEN] 17 EBIN Il b Y
RAMNIFILTY RA0OTE] 18 TSTAa b X X X

RE5-g140-11
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Compoedt G oup:

e Narne:
Hem Number: i [0
Farl Minrhar RSaoTEDd

SSME FMEA/CIL

FIELD CONFIGURATION VARIANCES FROM CIL RATIONALE

Fuel Turbopumps
Law Pressure Fusd Tirbopump

Prapared: F. Crammel|
Appresed: T. Hguyen

Approval Date: 11108

Change ¥: 3

Di rective COED ME1O1.5248 .
Fape: {ef1

Enze Lina Rationale

Var-ance

Cranps Rativnale Wariar! Cash Menber )

1. E620-0%: REMITEDS, REOATEDS,
CALUSE A, THE INNER aND
CLTER EEARING RINGS ARE
EDOY CURRENT INSPECTFD PFR
FA NG E- D3,

2 BE800-10. THE HOUSING
INSULATION IS FROTECTED BY A
KEYLAR COMPOSITE SURFACE
WITH L.T-40 FIRE RETAROANT
ALUMINUM TAPE APPLIED TCr
THE KEYI AR SLIRTACE

3 BEQQ-0F THE BALLS ARE
FOSITIQONED BY AM FEP COATED
ARMALCN CAGE, FEF GOATING
OM CAGES USED TO RETOLIZE
FAOCKET ARG BALL WEAR THUS
IMCREASING BEARIMG LIFE.

4. BEOO-0I. BLOCH | HOZZLE
ACSEMBLY ALLOWS A MIMIRALIRA
QOF 12 QF THE 4A NQZZLE
PASSAGES TO BE BLOCKED.

5 Beac.t2 CAUSEBRC

THE SECOMD STAGE RQTOS
ERAZE JOINT INTEGRITY IS
LLTRASOMIC INSFECTED PER
DRAWING REQLUFREMENTS.

E. BRIC-0Z. CAUSE D

NQZILE COFFER PLATIMNG
A0HESION IS5 VERIFIED FER
ORAWING AEQUIREMENTS.

PASSAGES TOBE BLOCKED
CERTAIN SECOND STAGE-

BEAR™MT RINCGS RECENELD
FROM SUFFLIER SPLIT BALL
BEARING INCORFORATED -
RFCFMED MO GFMFRAL ENOY
CURRENT IMNSPECTICN.

CERTAIN FLEZHT HGUSINGS
HAYE NICKEL PLATED
INGLALATICN WITH COPPER
PLATED TIE-IM AREAS.

BLOCK LAMND FHASE || FUMPS
DO NOT HAVE FEP COATED
CRAGES.

BLOCK PHASE NI NOZZLE
AGEEMBLY ALLCWES A MINIRTURM
OF 16 OF THE 43 NOZZLE

ROTORE RECEIVED NO
LILTRASOMIC IMSPECTION OF
THE BRAZE JOMkT.

CERTAIM MOZZLES IO MOT
RECEIYE A BAKE TEST,

THE BLCOCK [ ANO PHASE I HAVE NICKEL FLATING T FRCI‘TE_E‘.'i' THE

THE BRAZE JQINTS O ALL SECOMD STAGE ROTORS HAYVE RECEIVED A

ADHES D BAKE TEET 15 MOT REQLIRED FOR NO22LES WHICH HA"."E- BEEH

SEE DAR 2745 FOIL
VARIANT DART
SERIAL HUMEFRS

GENERL EODY CURRENT IMSPECTION OF RIMGS REPLAGES TYFE IVC IN
PEMETRAMT INSFFCTION I DETECTTNG SURFACE FLENTS,

LISE AZ 15 RATIOHALE.

1 RINGE ARE SUPFLIED BY SPLIT BALL BEARING INCGRPOALTED RECEIVED
FROVISUAL AND TYPE IVE PERETRANT INGPECTION INSTEAD OF GEMERAL
EDDY CURRENT INGPECTION. FLAW DETECTABRILITY RELIABILITY LEVELS
BETWEEN PENETRANT AND GENERAL EDDY CURRENT INSFEGTICNS ARE
0 060 AML OOEF AESPECTIVEL Y

RISCOTEIT 174, 131,
<21, .0

INSULATION FROM MECHANICAL DAMAGE AND PROVIDE A MOISTURE
BARFIER. THE HOUSING 18 COFPER PLATED AT THE INSULATON SLOSE-CUT
AREAS TO WIPROVE THE MICKEL BOND. THE MINIMUN FACTORS OF SAFETY
FDR THFE INSUILATED HOUSING MEET C.E.|. REQUIREMENTE. DAR 2059
ADDREFFED THE TIME CONSTRAIMTS FOR MICKEL PLATED INSULATION WATH
COPPER Pl ATED TIE-IN CONFIGURATIONS.

BLOCHE L AND PHASE Nl CAGES HAVE TEFLOY CONTAINED IN THE FIRERGLASS - lIQS-'_‘IE-'."BD"S-UE? “
CAGE THAT PROVIDES BEARING L LIBRICATIOH. RSAC-FEME T, 025

THE Bl OCH | FHASE || NOZZLE ASSEMBLY DOES MOT WMILATE Tilé
REQUIREMENTS OF THE BLOCK | HOZZLE ASSEMBLY. BLOCHK | PHASE 11
WA MEETS CE MOZALE WANE REQUIREMENTS.

RUG157a1-031

RS0 F5ES-031
VISUAL AND PFEMNETRAMNT IMSPECTION, ALL PARTS SUSPECTED TO HAVE i
BRAZE JOrNT AMNOMALIES HAVYE BEEN ADDREZSED,

RS007622-025
FREVIOUSLY HOT FIRE TESTED. THE HOT FIRE ENVIRDNMEMT ADECLUATELY  ROD 9707 [0

YERIFIES THE CQOFPER PLAT ING ADHESIOHN IMTEGRITY.

7. 60002, CAUSEE.
THE STATOR COPPER FLATING

ADHESICH 15 YERIFIED FER

ORAWING REQLIREMENTS

GERTAIN STATORS DID NOT
RECENE A BAKE TEET.

ADHESION BAKE TEST |S NOT REQUIRED FOR STATORS 'WP'IICFi HA'U-'E- BEEM REIJT6230
FREVICLSLY HOT FIRE TEETED. THE HOT FIRE ENVIROMMENT ADECUATEL Y

YERIFIES THE COPPER, FLATING ADHESICH INTEGRITY



