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SUBEYEBTEM NAME: MATN FPROPULSION
REVISION : 0 02/23/8% W

PART NAME PART WNUMBER
YENDOR NAME VENDUR NUMEER
SRU H DISCONNECT, ET FRESS MC224-02021-0001

SRU : DISCONNECT, CRB PRESS MC284-03%]1-CDzz

QUANTITY OF LIKE ITEMS: 1
ONE GO2

DESCRIPTICON/PUNCTION:

FROVIDES THE FLOW PATH BETWEEN THE ET AND THE OREITER FOR THE G0zZ FESW
TEE MATH ENGINES TO PRESSURIZE THE ET. ALSO USED FOR He ANTI-ICINC
FLOW (PRELAUNCH] AND He PREPRESSURIZATION PRICH TO ENGINE START. TET
DISCONNECT POPPETS ARE OPEN UNTIL ORBITER/ET SEPARATION, AT WHICH TIVE
THE DISCONNECT CLOSES TO PREVENT CONTAMINATION OF TEE MPS DURINS ENTRY
AND LDSS OF REPRESSURIZATION HELIUM,
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ETMMARY
SUBBYSTEM NAME: MAIN DROPULSTON

ITEM NAME: DISCONNECT, ORE PRESS

FMER NUMEER ABEREVIATED FAILDRE CIL|CRIT 'HZID|

MODE DESCRIPTIGN FLG! . FLG
02-102-0513-01 EXTERNAL LEAKAGE [ | 1s1 |
03-1CA-0513-02 FAILS OFEN OR FAILS To CLOSE | X AL
(OR RETRACT) COMPLETELY !
03-1CA-0513-03 ' FAILS CLOSED OR FAILS TO QOPEN X [ 1/5
| (OR EXTEND} COMPLETELY i
03-1CA-0513-05 EXTERNAL LEAKAGE [ X /1 |

Qi-1- 2250
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REVISION: 0 02/23/8% W
EUBSYSTEM: MAIN FPROPULSION
CRITICALITY OF THIS
ITEM NAME: DISCONNECT, ORB PRESS FAILURE MODE:1/]

FAILURE MODE:
EXTERNAL LEAFAGE OF THE ET/ORB INTERFACE DURTNG ENGINE COPERATION,

MISEION FHABE:

FL - PRELAUNCH

Lo ILIFT-GFF

VEHICLE/PAYLOAD/XIT EFFEQPIVITY: 102 COLUMETA
¢ 143 DISCOVERY
i 104 ATLANTIS

CAUSE:
DAMAGED INTERFACE SEAL, INSUFFICIENT PRELOAD, CONTAMINATION.

-
CRITICALITY 1/1 DURING INTACT ABORT AONLY? H"{

. REDUNDANCY SCREEW A} N/a

B) N/A
C) N/2a
PASS/FAIL RATIOMALE:
A}
B)
C)

(h) SUBEYSTEM:

DURIKC ENGINE OPERATION, RESULTS IN GO2 LEAKAGE INTO THE CRB/ET
UMBILICAL CAVITY. OXYGEN ENTERSE THE AFT FUSELAGE ANDY ESCAPES INTD TH
ATMOSPHERE. POSSIBLE FIRE/EXPLOSIVE HAZARD BOTH INTERNAL AND EXNTERN:LT
TQO THE VEHICLE. POSSIBLE AFT COMPARTMENT OVERPRESSURIZATION.

DURING ANTI-ICING OPS AMD ET METIUM PREPERESS, GHe LERKAGE INTD THE
AFT COMPARTMENT MAY BE DETECTAELE USING HGDS (UF TQ T=9 MINUTES).

CN THE GRCUND, NO HATARDOUS GAS DETECTION CaPABILITY CURRENTLY EXISTS
AT THE ET/ORBITER INTERFACE. INTRARED CAMERAS, COLOR TV MONITORS, AND
I FAFER STRIPS MAY DETECT THE PRESENCE OF FIRE.

LOSS CF ET LC2 ULLACE PRESSURE WILL RESULT IN VIOLATICON OF TANKE.
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MINIMUM STRUCTURAL CAPFABILITY REQUIREMENTS AND POSSIBLE UNCONTAINED
SEME SHUTDOWN LATE IN FLIGHT DUE TO LOW NF5P. THE FLOW CONTROL VALVELE
WILL OPEN IN AN ATTEMPT TO MAINTAIN ET ULIAGE FERESSURE.

(B) INTERFACTNG SUBSYSTEM(S):
SAME AS A.

{C) MISETION:
POSSTELE LAUNCH SCRUEB ITF DETECTED.

DY CHEW, VEHICLE, AND ELEMENT (S} :
EQSSTIELE LOSS OF CHEW/VEHICLE.

{E] FUNGCTYONAL CRITICALITY EFFECTS
FUNCTIONAL CRITICALITY EFFECTE:

1R/2, 2 SUCCESS PATHE. TIME FRAME - LOAGING.
1) EXTERNAL LEAKAGE PAST ET/0DRB INTERFACE SEAL.
2) LOSE OF HELIUM ANTI-ICING FURGE.

2LLOWS ©02 FROM THE ET TO LEARK INTD THE ORB/ET UMEBILICAL CAVITY CAUSING
QXYGEN TO ENTER BOTH THE AFT TUSELAGE AND ESCAPE INTO THE ATMCSPEERE.
POSSIELE FIRE/EXPLOSIVE HAZARD BOTH INTERNAL ANMND EXTERNAL TO TIE
VEHICLE. .

ON TEE GROUND, ND HAZARDOUS GAS DETECTICW AT ET/ORBITER INTERFACE, ELT
MY BE DETECTED WITHIN THE AFT COMPARTMENT TO T-38 SICONDS. INFRARECZ
CAMER2ZS AND COLCR TV MONITORS MAY DETECT THE PRESENCE QOF FIRE.

POSSIELE LAUNCH SCRUEB IF DETECTED.

PGSSIBLE LOSs OF CREW/VEHICLE.

(A) DESIGK:

THE DISCONNECT CONSISTS OF A TANK HALF AND AN CREBITEE HALF.- "THE
DISCONNECT IS A MECHANICAL DEVICE, EACH HALF CONTAINING A FOPFEL
ASSEMBLY WHICH IS SPRING LOADED TC THE CLOEED POSITION. EaCH POFFET 7
ACTUATED TC THE OFEN POSITION DURING THE MATING OF THE ET AND CREITLE
UMEILICALS. THE ORBITER HALF IS5 MOUNTED TO & BELLEVILLT WASHER
ARRANGEMENT WHICH PROVIDES THE CILZMPING FORCE TCO MAINTAIN INTERTACT
SEAL REQUIREMENTS TO PREVENT LEAKAGE.

[i1]

THE CLOSURE SEAL (301 CRES, FULL HARD), POPPLT (2.6 CRES INVESTMENT
CaAST), POPPET RETURN SPRING (302 CRES CONDITION B), BUSHINGE (ALIMINIH
BRONZE}, AND BODY (316 CRES INVESTMENT CASTy ARE IDENTICAL FOR EACH
HALF., THZ TWO HALVES DIFFER ONLY IN THEIR CARP SECTIONS. THE ORSITER
CARP SECTION CONTAINS THE WASHER TYPE INTERFACE SEAL (301 CRES, FULL
HARD) RETATNED AGAINST THE CAF SECTICN BY A RETATWCE (304 CREEZ, -

03-1- 22372
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CONDITICON A) WHICH SCREWS ON THE CAP SECTION AND IS TORQUED To 275
FOOT-POUNDS, LEAKAGE PAST THE RETAINER. AND SEAL I5 PREVEKTED BY A So=T
COPPER GASKFET. THE ET CAF SECTIOMN INMCORPORATES A GUIDE SECTION AT THT
INTERFACE, TQO PROPERLY ALIGN AND MAINTAIN THE ORBITER SECTION, AND 2
SEAT SURFACE COATED WITH TEFLON. EACH OF THE CAP SECTIGNS IS MATED =
ITS RESPECTIVE BODY USING A SQFT COPDER GASKET AND 18 INCONEL 718
SCREWS TORQUED TO 30 INCH-POUNDS MAXIMUM. THE COFFER GASKET IS
UTILIZED TO PREVENT EXTERNAL LEAKAGCE AT HIGH TEMPERATURES.

EACH POPPET IS GUIDED BY TWO LINEAR BUSHINGS. THESE BUSHINGS ARE
INSTALLED IN AND SUPEORTED BY & PAIR OF RADIAL STRUTS. FEACH RADIAL
STRCT COMEISTE OF TWC SUPPORTING LEGS WHICH ARE 120° APART. TEE
STRUTS ARE AW INTEGRAL PART OF THE BODY AND CAP SECTION AND ARE
2LIGNED DURING ASSEMBLY OF THE CAP SECTION TO THE BoODY TO MINTMIZE
THERMAL STRESSES AND PREVENT COCKING BETWEEN THE PODPPET SIHATT 2HD
BUSHING. INDEX MLTKS ARE LOCATED OM EACH FLANSE TO IMSURE PROECE
CLOCKING OF THE ET AND ORBITER HAIVES.

THE ORBITER HALF CONTAINS THE INTERFACE MATING SERAL MADE ©F 3¢1 CRES
FULL HARD SHEET STOCK WHICH IS TREATED WITH DRY LUBRICANT AND LADPDID To
OBTATN FLATNESS (8 MICRO-INCH SURFACE FINISH). THE INTERFALT S5EAL TS
HELD AGRINST THE ET SEAT (FEFP TEFLON CODATED CRES) BY THE PRELCAD
EXERTED BY TEE ORBITER HALY AND ITS IMSTALLATION IN THE UMBILICAL
PLATE. THE MATING PROCEDURE CAUSES THE COMPRESSICN OF ORBITER HALF
BELLEVILLE SPRINGS WHICH CREATE THE REQRUIRED PRELOAD ON THE INTERFACE
MATING SEAL.

LOSS OF FRELOAD IS POSSIELE DUE TO STRUCTURAL FAILURE oOF THE
BELLEVILLE SPRINGS (INCONEL 71&) USED IN THE OREITER DISCONNECT
INSTALIATICON. EXPOSURE OF THE CRES MATERIAL BELLEVTLLE STRINGS T0 THED
SALT ATR ENVIROCNMENT AT KSC LIMITS THEIR MATERIAL LIFE. THE
ESTARLISHED BELLEVILLE TIME LIMIT CRITERIA FOR MAXIMUM EMPDOSURE I5-

I MATED [(WITHOUT PURGE) - wv v vevivnvanna 4 MONTHS -
Il MATED (WITH PFURGE) .. v cv-ccnrrrrsns -« VARIES, REF OMRESD SOOQCEN.T2C

ALL VEHICLES FLYING WITH THE CRES MATERIAL SPRINGS (BEGIYUNING WITH
OV103, ST5-2&6) IN THE DISCONNECT ASSEMBLIES HAVE BEEN REWOREED WITH NEW
BELLEVILLE SPRINGE USING THE CRES MATERIAL. IN ADDITION, A CONTINUOUS,
CONDITIONED, DRY AIR PURGE WILL BE PROVIDED AT THE DISCQONNECT T¢ REDUCT .
THE BELIEVILLE STRESS CORROSION (BEGIKNING WITH.QV102, STS-28). SINCE
THE OREITER MATED TIME (AND CORRESPONDING BELLEVILLE EXPUSURE DURATION
FOR 5T5-27 E 30 {(OV104) IS MUCH SHORTER THAN THE RECOMMENDED LIMITS, NO
DREY AIR FURGE WAE REQUIRED.

THE SELLEVIILLF SPRING MATERIAL HAS BEEN CHANGED 'O CORROSION RESISTANT
MF35N (NICKEL=COBALT-CHROMITM ALIOY) MUTLIPHASE MATERIAL. THESE NEW
SPRINGS WILL BE INSTALLED ON THE VEHICLE DISCONNECTS AS SOQON AS
FRODUCTION UNITE ARE MADE AVAILABLE. THE COMTINUOUS PQST MATING PUEBGE
Is NCT REQUIRED FOR THIS MATERIEL.
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AFTER MATING OF THE ORBITER,/EXTERNAL TANK UMBILICALS, THE
PRESSURIZATION SYSTEMS ARE LEAK CHECKED. ANY BELLEVILLE EPRING
FATIURE OR DAMAGCE TO THE INTERPACE SEAL WILL EBE DETECTED AT THIE
POIMT.

EXTERNAL LEAFAGE DUE TO CONTAMINATION IS AVOIDED BY THE FILTRATICE OF
THE FACILITY SUPPLIED GASSES TO 25 MICRONS ABSOLUTE IN THE GROUND
SYSTEM. THAT SAME SYSTEM 15 MAINTAINED TO THE 300a4 CLEAWNLINESS LEVEL
OF K5C SPEC =123, THE CONTAMIFATION WOULD HAVE TO EE PRESENT AT THE
TIME QF MATING AND WOULD BE DETECTED IN THE LEAK CHECK.

DURTHG MATING OF THE ET/ORBITER UMEILICALS A VISUAL INSFECTION (UETIHC &
BORESCOPE} OF THE INTERFACE IS PERFORMED TO INSURE PRCOCFER POFPET STEM
MATING. IMPROPER ALIGCWNMENT WILL CRUSE BENDING COF THE FOFFET STEMS AND
FREVENT POPPETS FRCM FULLY OPENING, FULLY CLOSING ON SEPARATION, AND
MAY CAUSE TNTERFACE LEAKACE.

(R} TEST:
ATE

EXaMINATION QOF PRODUCT

PROGOT PRESSURE
9IQ PSIG MATED
5300 P31 OREITER HALF
56 P31 ET HALF

TNTERNAT. LEAR¥AGE (ACROSS CLOSURE, DEMHTED}, BOTH HAIVES
20 PEIG GHe (12 ECTM MLYX)
40 PSIG GHe {100 SCTIM MAX)

EXTEFMNATL. ILEAFAGE, MATED
600 P5SIE GHe (100 SCIM MAY)

OFEREATIONAL TEST (3 CYCLES)

FRESSURIZE BOTH HAIVES TO & PSIG

MATE

RAISE PEESSURE TQ 37 PSIG

DEMATE

RECORD ENGACGE (120 LB MAX} AND DISENGAGE (50 LB MAX) FORCES

ROERN INSERT TORQUOE VERIFICATION
CEFRTIFICATION
COMPONENT

HIGH TEMPERATURE LEAKAGE (S00°F)
MATED WITH 600 FPSIG GHe (1823 S5CIM MAX AT INTERFACE)
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DEMATED, ACHOSS CLOSURE (EACH HALF)
20 PEIGE GHe (18 SCIM MAX)
40 PSIGE GHe (201 SCIM MAX)

VIEEATION

FANDOM: 42 MINUTES IN EACH OF TWD AXES AT €00 P51, S500°F
FOLLOWED BY ATF OPERATIONAL AND LEAKARGE TESTS AT BOTH
S00°F AND AMBIENT

THERMAL CYCLE (1006 CYCLES)
MATE .
REDUCE BODY TEMPERATURE TO -100'F
FLOW & LB/SEC GG2 AT 600 PSIG AND 500°F (26 PSID MAX PRESSURE DROP)
THROUGH UNIT UNTIL BQODY TEMPERATURE IS STABILIZED (700 SECGNDS MAX)
REDUCE PRESSURE TO 37 PSIG

. DEMATE
AFTER EACH 25 CYCLES TPERFORM HIGH TEMPERATURE LEAKAGE TEST AND
OPERATIONAL, INTERNAL LERKAGE, AND EXTERNWAL LEAKAGT TESTS

LIFE CYCLFE

380 QPERATIONAL TESTES AT AMEIENT

100 QOFEFATICONAL TESTS AT 500°F

AFTER EACH 25 CYCLESE FERFOFRM INTERENAL AND EXTERNAL LEAKACE TESTS

BURST (MATEDM: 1,200 PSIG
SYSTEM

UMBILICAL SEPARATION TEST '

THE DISCONNECT WAS INSTALLED IN THE UMEBILICAL ASSEMELY DURINC THE
SEPRRATION TEST PROGRAM. THE UMBILICAL ASSEMBLY Was SUBJECTED TC
RANDOM VIBRATIOW TESTE (4.4 HOURS PER AXIS). THE DISCONNECT WAS ALSC
SUBJECTED TO UMBILICAL RETRACT TESTS AT BOTH HOMINAL CONDITIONS ANT
SIMULATED HYDRAULIC REETRACT ACTUATOER FAILURES. -

OMRSD

V41BUQ0.330 MPS DISCCONNECT (PD4,5) CAVITY INSPECTION (EVERY FLIGHT)
V41BV0.020 FD4,5 GO2/GH2 PRESS DISCOWNECT CLEANING (EVERY FLIGHT)
V4lBV0.030 ORB/ET UMBILICAL DISCONKNECT AND SEAL INSPECTION (EVERY FLT)
T410AL. 060 INSPECT ET/CRE SEALING SURFACES (EVERY FLIGHT)

T410AL. 100 GR2/GH2 PREPRESS DISCONHECT CLEANING (EVERY FLIGHT)
SOOGEN. 720 MPS 2" /4" DISCONNECT TRICEKLE PURGE (EVERY FTLIGHT - ONLY
AFPLICABLE TO THE CRES MARTERIAL BELLEVILLE SPRINGS)

SOOHCQ. 400 VERIFY ET/ORDE DISCONNECT MATIWNG AND ALIGHNMENT (ZIVERY
TLIGHT} '

S00000.081 VERIFY QRE/ET DISC (PD4) INTERFACE SEAL LEAK TESTS (EVERY
FLT}

¢C) INEPECSTION:
COMPONENT
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RECEIVING INSPECTION .
INCOMIHG COMPONENTS ARE YWERITIED BY INSPECTICHN FOR MATERTALS AND
PROCESSES CERTIFICATION.

CONTAMINATION CONTROL

THE DISCONNECT INTERNAL SURFACES ARE MAINTATINED TC LEVEL 4002 PER
EEQUIREMENT,. CORROSTON PROTECTIGN IS IMPLEMENTED AND VERIFIED.
FPROTECTIVE CAPS ARE FROVIDED TD PREVENT CONTAMINATION AND FROTECT
EEALTNG SURFACES.

ASSEMBELY,/INSTALILATION

CRITICAL DIMENSIONS AND SURFACE FINISHES ARE VERIFIED BY INSPECTION.
MAMNUFLCOTURING PROCESSES AND TINSTAITATION AND ASSEMEILY OPZRATIONE,
INCLUDING PARTS PROTECTION, ARE VERIFIET BY INSPFECTICH. TCROUE FORCES
APPLIED TO PARTS ARE VERIFIED BY INSPECTIOKN.

CRITICAL PROCESSES )
HEAT TREATMENT ANWND PART PBASSTVATION AREE VERITIED BY INSPECTTOH.
APPLICATICHN OF DEY FILM LUBEICRHNT IS VERIFIED BY INSFECTICH.

NONDESTRUCTIVE EVALLUATION
THE BODY CASTING IS X-RAYED AND PRESSURE TESTED. THE BODY CASTING =5
PENETRANT INSPECTED AFTER PRELIMINARY MACHINING. - iw

TESTING .
ATP IS€ VERIFIED RY INSPECTIOHN.

HAMNDLING/PACEAGING
PLCEAGCING FOR SHIFPMENT IS VERIFIED BY INSPECTICN.

TMEILICAL ASSEMELY

HEAT TEEATED AND DRY FILM LUBE COATED BELLEVILLE SPEINZS ARE VISUALLY
INSPFECTED AND LOAD TESTED PRIOR TO ASSEMELY. CORRECT INSTALIATION OF
THE BELLEVILLE WASHERES IS A MANDATORY INSFECTION BOINT. -THE SHIMS,
WHICH ARFE REQUIRED TO SET THE HEIGHT OF THE 2 INCH DISCONNELT MATING
EURFACE ABOVE THE 17 INCH DISCONNECT MATING SURFACE AS EXTEEMAL FCECE
IS APPLIED TO THE 2 INCH DISCONNECT, ARE DIMENSIONALLY INSPECTED. THE
£HIME, WHICKE ARE REQUIRED TO SET THE FPEELOAD IN THE UHMATED CONDIT_ON,
ARE DIMENSIOWALLY INSFETTED.

{0} FAILTRE HIBTORY: _

THREE CRSZS DURING ATP WHERE THE MATED DISCONNECT WAS PRESSURIZED TU
£00 PETC AND HAD AW EXTERNAL LEAKAGE OF 200 SCIM (REFERENCE CAR's
Ad715, R4716). A BUILDUF OF THE EVERLUERE LUBRICANT BETWEEN THE SEAT
AND SEAL INTERFACE CAUSED THE FATIURE. DRAWING IS5 CHANGED TO REQUIRE
THE LAFPINCG OF ONE SIDE OF THE INTERFACE SEAL AFTER EVEELUBE IS
APPLIED. '

AT THE SURPLIEER, EXTERNAL LEAFKAGE WAE 180 SCTIM DUE T2 A ROUGH CDATING
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OF TEFLON ON THE CAP SEALING SURFACE {REFERENCE CAR ACBS544). THE
SURFACE WAS RECOATED! FAILURE IS ATPF SCREENAERELE. .

SURTNG QUALIFICATION TESTING AFTER THE SAND AND DUST EXPOSURE TEZT,
THE MATED DISCONNECT EXHIBITED EXTERNAL LEAKRGE QF 270 SCIM (REFERENCT
CAR AS202). TFAILURE RESULTED FROM A REDUCTION IN COMPRESSIVE FORCE AN
THE COFFER GASFET STATIC SEAL AT THE CAP TCO BODY INTERFACE. DRAWINGS
AND ASSEMBLY PROCEDURES HAVE BEEN CHANGED TD REQUIRE A DIFFERENT
MATERIAL FOR THE CAP~TO-BODY INTERFACE SCREWS, A HIGHER SCEEW
INSTALLATTION TORQUE, AND A TORQUE WRENCE THAT ALLOWS PROFER ALTGMKELY .

S5IY¥ CASES DURING QUALIFICATION TESTING WHERE THE EXTERNAL LEAKACE
CCCURRED AT THE INTERFACE OR DYNAMIC SERL BETWEEW THE' ORBITER AND TRNY
SECTICNS (REFERENCE CAR AS5378, 26138). A SIMILAR FAJLURE OCCUREED
DURTHG THE THERMAL CYCLIMG (REFEREKCE CAR AB€9%44). BOTH SEALING
SCRTACES SHCOY SIGHNS CF WEAR. THE LERKAGE WAS ATTRIBUTEDR TO THE TANK
DISCONNECT F~i.F WHICH I3 A LIMITED LIFE ITEM. TANK SECTION MATING SZil
WAS REWORKELD AND QUALIFICATION TESTING WAS COMPLETED. ADDTTIONALLY,
THE CLAMPING FORCE ON THE DISCONNECTS WAS INCREASED FOR TESTING
FURPOSES. THE COPPER GASKET SEAL DRAWING WAS REIVISED TG LAT ZOTH
SURFACES TO ENSURE PROPER FLATNESS.

DURING QUALIFICATION THERMAL CYCLING TESTING, THE LEAKAGE RATEZ WAS 2&0
SCIM AT THE INTERFACE SEARL (REFERENCE CAR AB9®144). THE DRY LUBEICANT
COATING HAD WORN THROUGH DUE TO REPEATED MATING AND DEMATING OF THE

ISCONNECT. A DESIGN CHANGE HAS BEEN INITIATED TO APFLY A TEFLON
COATING TO THE SEALING SURTACE OF THE TANK HALF..

TWO CASES AT KSC OCCURRED WHERE THE COMBINED EXTERNAL LEAKAGE COF THE
GH2 ¢ INCH AND TEE GH: VENT WAS 50 SCIM (RETERENCE CAR's ABS3I9S,
AB5471). OMRED WAS REVISED TO ALIOW 100 SCIM LEAK2GE,

AT ESC, LEAKAGE BETWEEN THEE 102 2 INCH LINE AND THE LGz 2 INCH
DISCCNNECT LEAKED 7.5 SCCM (REFERENCE CAR AB6442). THE SEALING
SURFACE OF THE FLANGE WAS SCRATCHED DUE TO HANDLING, THE LEAKAGCT WAS
DETECTED DURING OMI MAIN PROPULSION SYSTEM LEAK AND FUHCTIENAL CHECK.

AT KSC, THE MATED DISCONNECT LEAKED 32 SCIM AT & | N ll,'R."’“F'.E‘EHEI‘*J CE CAR
ACQBES] MAXIMUM ALLOWED 15 30 S5CTIM. 300 CRES COHTAMINATION WAS FOUND
ON THE MATING SEALING SURFACES. CONTAMINATION WAS REMOVED AND THE
LEAFAGE RATE WAS 11.8 ECIM.

BROKIN BELLEVILLE WASHERS WERE FOUND ON THE GOz 2" PRESSURIZATION
DISCONNECT (PD4) UMBILICAL ASSEMELY ON MPTA AND OV10z (REFERFNCE Caz
AD3502 AND AD3464}. INVESTIGATION HAS DETERMINED THAT THE FATLURES
WERE DUE TOQ STRESS CORROSION OF THE WASHERS. CORRECTIVE ACTIGN I5 To
CHANGE THE BELLEVILLE WASHER MATERIAL TO CORROSION RESISTANT MP3EN
(NICKEL-COBALT-CHROMIUM ALLOY¥} MULTIPHASE MATERIAL. TEESE NEW WASHIRS
WILL BE INSTALLED ON THE VEHICLE DISCONNECTS AS SCON AS PRODUCT*GE
UNITS ARE MADE AVAILAELE, OV103 (S5TS-26 & 29} AND OVi04 (ST5-27)
UMBILTCAL ASSEMBLIES HAVE ALREADY BEEN REWORKED WITH NEW ELLLEnlL’E
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WASHERE USING THE CURRENT MATERIAL (CRES). THIS FROCEDURE WILIL
CONTINUE UNTIL THE MP35N WASHERS ARE AVAILABIE. IN ADDITION, &
CONTINUQUS, CONDITIONED, DRY AIR PURGE WILL BE TROVIDED AT THE
DISCONNECT TQ REDUCE THE BELLEVILLE STRESS CORROEION ON ALL VEHICLES
THAT ARE TO FLY WITH THE CRES MATERIAL. AFPROVED EXPOSURE DURATION oF
THE MATED UNPURGED CRES BELLEVILLE WASHERS IS5 DETERMINED TO BE 4
MONTHS. SINCE THE CRBITER MATED TIME (AND CORRESPONDING BELLEVILLE
EXFOEURE DURATION) FOR STE-27 (O0VW104}) IS MUCH SHORTER THAMN THE
RECOMMENDED LIMITS, HO DRY AIR PURGE WAS REQUTRED.

GENERAL SYSTEM CONTAMINATION

THIS FAILURE MODE HAS WOT OCCURRED ON THIS COMPONENT DUE To
CONTAMINATION. HOWEVER, GENERAL MPS SYSTEM COMTAMTMNATION HAS CCCUERED
WHICH MAY LODZE ANYWHERE IN THE SYSTEM CAUSING THIS FAILURE MOLE
(REFERENCT THE FOLLOWING FARACRAPHE) . '

CONTAMINATION FAILURES HAVE OCCURRED AT ALL PHRSES OF MANUFACTURIKG
AND PARTE REPLACEMENT. IH ALL CASES, ETRICT ADHERENCE TO CLZANLINESS
CONTROL PRCCEDURES IS THE PRIMARY METHOR OF CONTAMINATION PREVINTION.

NUMEROUS LARGE PARTICLES OF ELACK RUBEBER MATERIAL WERE FOUND DURING 2
FOET FLIGHT EXAMINATION OF THE 1H2 1V INCH DISCONNECT OF OVOS9 (FLIGHT
¥, REFERENCE CAR ACY800). THE LO2 AND LH2 S¥STEMS DOF ALL VEHICLES WERE
IXAMINED. HNO RUBBER WAS FOUND IN ANY OTHER VEHICLES. AFTER EXTENSIVE
INVEETIGATION THE ORIGIN WAS NHOT DETERMINED.

METAL SHAVINGE HAVE EEEN DISCOVERED IN LINES AND COMPONENTS, WHICE WAS
MOST LIEELY CGEWNERATED WHEN THEY WERE CUT OUT AND/QR REPLACED
{REFERENCE CARs ACO9E8&B, R9654, AC2210, AEBL70E: DR AD2226). METHODS
ARE BEING REVISED TQ MINIMIZE PARTICLE GENERATION WHEN
INSTALLING/REPLACING COMPONENTS, LINES, AND FITTINGS REQUIRING WELLDED
OR ERAZED JOINTS (PRODUCT QUALITY IMPROVEMENT CCUNCIL,) . PERSONNEL HAVE
SEEN CAUTICNED. ROCKWELL PROBLEM ACTION CENTER WILL CONTINUE 7O
MONITOR BRAZING/WELDING REWORK CONTAMINATION. FPROCEDURES ARE BETKS
REEVISED TO IMPROVE CLEANLINESS MAINTENARNCE DURING COMPONENT BUILD TP
AND REWCOREK {REFERENCE MCR 12512). SUPPLIER DOCUMENTS/PROCEDURES LAVE
BEEN REVIEWED AND CLEANLIWNESS MAINTENANCE PROCEDURES HAVE BEEN
IMEROVED.

A PIECE OF A BRAZING PREFORM LODGED IN & 2=WAY SOLENOCID VALVE ON OV-09@
AT FALMDALE CAUSTNG A LEAKAGE FAILURE (REFERENCE CARES ACZ111, AB2E3E).
STEEL AND ALUMINUM PARTICLES CAUSED EXCESSIVE LEAKAGE CN THE 850 PSIcC
HELTUM RELIEF VALVE (REF CAR AC2229)., FOR BNTH FAILURES CORRECTIVE '
ACTION WAZS TO ADD SPECIAL PURGE PORTS TO THE MPS HELIUM DANIL
ASSEMBLIES TQ IMPROVE THE QUALITY OF FINAL CLOSECUT ERLZES.

SEVERAL FOREIGN MATERIALS WERE INTRODUCED INTO THE MPS SYSTEM DURING
MARTFACTURE AND PARTS REFPLACEMENT. EMARMPIFS ARE: GLASS CLOTH IN LINZ
T2 PREVENT TRAVEL OF CHIPS DOWN LINE: POLY¥STYRENE COBJECT TC HOLD WALVE

L=

=

H
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BPOPFET OPEN WHILE PURGING; COTTON SWAE MATERIAL AND GLASS BEADS FROM
CLEANING OPERATION; MISCELLANECUS PLASTIC; FQAM: AND TAPE (REFERENCE
CARS AD47S1, AC2217, ACE768, ACTI86B, MPS3IAL00S, ACT9Ll2, ABROS30).
MATERIALS WERE REMOVED AND PERSOWNEL WERE CAUTIONED. A HIGH FLOW DELTA
P TEST AT FALMDALE WAS ADDED TO VERIFY THAT LINES WERE NOT FLUGGED.
GRIT BLASTING (GLASS EEADRS AND SAND TUSED TO CLEAN A LINE) IS NO LONGER
PERFORMED. FPROCEDUREE ARE EEING REVISED TC IMPROVE CLEANLINESS
MAINTENANCE DURING COMPOHENT BUILD UP AND REWORK (REFTERENCE MCR 12312).
SUPPLIER DOCUMENTS/PRCCEDURES HAVE EEEN REVIEWED AND CLEANLINEZSS
MATHTENANCE PROCEDURES HAVE BEEN IMPROVED,

ONE PIECE OF WIRE WAS FOUND IN THE INTERNAL RELIEF VALVE OF THE LoO2
PEEVALVE ON OV103 (REFERENCE CAR ACS101). THE SCURCE OF THE
CONTAMINATION WAS HEVER FOUNWD, BUT IT WAE BELIEVED T0 BE FROM THE ET.
OTHER CONTAMINATION HAS BEEN FOUND CH THE FIEDLINE ESCEEENS, SUCH AS RN
UNIDENTIFIED ROUND OQEJECT AND VARIOUS METALLIC FARTICLES (REFZRENCE
CARE ABOS29 AND APBUOS20). SCOURCE OF CONTAMINATION WAS UNDETERMINED.
BOREECOPE EMAMUNATICNS ARE CONDUCTED OW ALI, FEEDLINE SCREEMS EVEEY
FIFTH FLIGHT TO VERIFY CLEANLINESS. CONTAMINATION WAS REMOVED WHEM
DPOSSIELE. :

{£) OFERATIONRL UEE:
HO CEREW ACTION CAN BE TLFEEN.
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RELIABILITY EMGINEERING: L. H. FINEEERG : ~
DESICN ENGINEERTING + J. E. OSLIND :
QUALLITY ENGINEERING 1 R. WILLIAMS : 13 Eﬂﬁﬁﬁhzf}H
NASA RELIABILITY : 1. - -
NASA SUBSYSTEM MANAGER : $CE o it bt ,Q;f¢¢g T-21E 5
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