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PART NAME PART NUMBER

VENDOR NAME VENDOR NUMEER
LRU : ' VALVE LATCH ASSY (102) MC284~-0359-0551
LRU : 17" DISC VALVE ASSY, ET 102 MC284-0389-0552

EXTENDED DESCRIPTION GF FART OUNDER ANALYBIE:
OISCONNECT, LO2 FEED {WITH LATCH; 17 INCH, ORBITER § ET HALF,

REFERENCE DEEIGNATORS : FD1

QUANTITY OF LIXE ITEMB: 1
CNE

FUNCTION: - - : ' " ' ;
ET/ORBITER FEED LINE DISCONNECT PROVIDES o3 FPROFELLANT TO THE MPs Anp
% MEANS OF LOADING AND DETANKING THE ET, EACH DISCONNEST EALF CONTAT!
B PNEUMATICALLY ACTUATED FLAPPER CLOSURE DEVICE WHICH REMAINS IN ITsS
. LAST ACTUATED POSITION (BISTAELE). THE VALVES ARE CLOSED AFTEIR MECO To
PREVENT PROPULSTVE VENTING LEADING TG ET/QRBITER RECONTACT, TILE/DOOR
DAMAGE OUE TO EXPOSURE TO PROPELLANTS, LOSS OF HELIUN SUPPLY DURING
MANIFOLD REFRES$URIZATION (RTLS/TAL ABORT CRITICAL), AND SYSTEM
CONTAMINATION DURING ENTRY. DURING UMBILICAL, SEPARATION, THE VALVE
SYSTEM IS DESIGNED TO MECHANICALLY CLOSE BOTH THE ORBITER AND ET
DISCONKECT FLAPPERS IF UNABLE TO CLOSE THEM PNEUMATICALLY (POST MECC).
REDUNDANT OPEN AND CLOSE (TWO EACH) VALVE POSITION SWITCHES ARE LOCATID
ON THE ORBITER HALF OF THE DISCONNECT. THE FLAPPER DRIVE MECHANISM IS

DESIGHNED TC ALLOW RELIEF OF FROFELLANTS TRAPPED BETWEEN THE FLAPPIRS
AFTER DISCONNECT CLOSURE. ' o

A PNEUMATICALLY ACTUATED LATCH MECHANISH IS PROVIDED TO PREVENT THE
VALVE FLAPPERS FROM ¢l1OSTN: DURING FLOW CONDITIONS. THE LATCH IS5
BISTABLE AND IS CONTROLLED EY A SEPARATE PNEUMATIC ACTUATOR ASSEMBLY
WITH REDUNDANT LOCK AND UNLOCK {TWO EACH) POSITION SWITCHES. LATCH
MECHANISM INCORPORATES TOGGLE FIVOT WHICH ALLOWS FLAFPER CLOSURE DURING
BACK UP MECHANTCAL SEPARATION WITH 1ATCH IN LOCKED POSITION. SEE LATCH
FMEA/CIL 0454 FOR ADDITIONAL INFORMATION. '
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Gow’l

3 - _ FRINT DATE; 23,722-°
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REVISIOH: ¢ UﬁIDEEBB 1oy
STRSYETEM: MAIN FEOPULSTIONW S5YSTEM '

LRU ¥ALVE LATCH ASSY (LOZ; : SRITICALITY OF TEIS
ITEM NAME; 17" DISC VALVE ASSY, ET Lo2Z PATLURE MORE:1/1
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FAILURE HODE:
ORBITER FLAPPER FAILS TO CLOSE {POST MECO THROUGH ET SEPARATION)

MIBEION PEASE:
Lo - LIFT-OFF

" YEEICLE/FAYLOAD/KIT EFFECTIVITY: 102 COLUMEIA
. t 103  DISCOVERY
: 104  ATLANTIS

CAUBE"
CONTAMINATION, FIECE PART ETRUCTURAL FAILURE, BIWDING

CEITIB!LITI 1/1 DURIMNG INTACT ABORT ONLY? N

REDUMDANCY BSCREEN A) K/M

B} H/A
€} N/A
PAEE/FAIL RATIONALE:
A)
B}
cy -

- - N - W W S U R - - - - e vl S T o Bk G W W . R N G G - ..

= TAILURE EFFeCT2 -

{A) BUESYISTEM:

CASE I - OEBITER FIAPPER:

CONTAMINATION OR STRUCTUFAL FAILURE OF THE MECHANICAL LINFKAGE TO
THE CHBITER FLAPPER WOULD HOT ALLOW THE FLAPPFER TO CLOSE EITHER EBY
FHNEUMATIC ACTUATION OR BY MECHANICAL SEPARATION CLOSURE (UMBILYCRL
RETRACT). VEHICLE SGFTWARE WILL INHIBIT ET STRUCTURAL SEPARATION

SINCE BOTH DISCONNECT CLOSED SWITCHES WILL PROPERLY INDICATE DREITER
FLAPPER FAILURE TO CLOSE.

CASE ITI - ET FLAPPER:
CONTAMINATIGN WILL NGT ALLOW ET FLAPPER TC FULLY CLOSE.

CASE IIT - ET AND ORBITER FLAPFERS:

BINDING IN THE DRIYE MECHANISM LINKAGE AT THE INPUT EHD OF THE ET
FLAPPER TORSICOHN BAR OR INPUT END GF THE ORBITER FLAPPER DRIVE SHAFT
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EECITLE CRITICAL ITEMS LIBT ~ ORBITER NUNBER: 02=-1RI-040B-06

WILL RESULT IN POSSIBLE FAILURE TO CLOSE BOTH FLAPPERE EITHER BY
PNEUMATIC ACTUATION OR BY MECHANICAL SEPARATION CLOSURE {UMEILICAL
BETRALT) . THIS 1S DUE TO MECHANICAL INTERFERENCTE BETWEEN FIAPPER FOFX
ARD ROCLLER ARM ASSEMELY.

(B} INTERFACIKG SUEETSTEM(5):
SAME AS A,

{C) MIESION:

CASE I:

TOR NOMINAL, ATO, AND AOA MISSIONS ET SEPARATION IS DETAYED FOR SIX
MINUTES TO VENT RESIDUAL PROPELLANT THROUGH FAILED DISCONNECT.
THIS IS TGO PREVENT ORB/ET RECONTACT DUE TO PROPULSIVE VENTING AT
SEFAFATICN, POSSIBLE TILE AND DOCR DAMAGE AT THE CORB/ET UMBILICAL
ARFA DUE TO CRYO EXPOSURE. FOR RTLS, TAL, AND MISSIONS WHERE OMS
BURN CANNOT BE DELAYED FT STRUCTURAL SEPARATION IS NOT DELAYED AND
ET/ORB RECONTACT IS LIKELY. ALSD RESULTS IN LOSS OF HELIUM SUFPLY
DURTNG MANIFOLD REPRESS CAUSING POSSIBLE LOSS OF AFY COMPARTMENT
PURGE (RTIS AND TAL ABORT CRITICAL).

CASE II: '

RESULTS IN ET FLAFFER FAILING TO FULLY CLQEE WHICH MAY CAUSE POSSIBLE
TILE AND DOCR DAMAGE AT THE ORB/ET UMBILICAL ARFA DUE TO CRYOD EXPOSTRZT

CASE IIT:
MAY RESULT IN FAIILURE TO SEFARATE ET FROM ORBITER

(D) CREW, VERICLE, AND ELEMENT (E}:
POSSIBLE LOSS OF CREW/VEHICLE.

(E) PUNCTIONAL CRITICALITY EFFPRCYS

R - e e e, S e e e oy W W W e e g vy N W NP

= DISFOBITION REATICMALE

T W S S e e e e g Y N A - A Al e e e . e . e e

[A) DESIZN: ) . -
A PNEUMATIC ACTUATCR MOUNTED ON THE ORBITER HALF OF THE DISCONNECT
DRIVES THE ET FLAPPER THROUGE A ROLLER/CLEVIS LINKAGE. THTS ACTION IN

TURN DRIVES A SECOND ROLLER/CLEVIS LINKAGE WHICH OFPERATES THE CORBITER
FLAPPER ARD THE POSITION INDICATOR ASSEMBLY.

DESIGN FACTORS OF SAFETY FOR INTERNAL PRESSURE ARE 1.3 PROOF, 1.5 BURS]
FOR THE DISCONNECT. THE ORBITER FLAPFERS HAVE A MINIMUM USETUL LIFE O3
3500 CYCLES WHICH IS EQUIVALENI TO 100 ORBITER MISSTONS. THE ET
FLAFPERS HAVE A MINIMUM LIFE OF 150 CYCLES WHICH 1S EQUIVALENT TO CHE
ORBITER MISSION. STRUCTURAL ANALYSIS INDICATES POSITIVE MARGINS QF
SATETY FOR ALL CONDITIONS OF VALVE OPERATION; FRACTURE,/FATICUL AMALYSIS
SHOW THAT ALL CRITICAL PARTS ARE SATISFACTORY FOR FOUR TIMES LAPECTEID
LIFE (ET - ONE MISSION, ORBITER =~ 100 MISSTONS).

THE DISCONNECT VALVE CONSISTS OF COMPONENTS MANUFACTURED FROM 2024-T85.

G3-1- 1480 -
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AL ALLOY (TLAPPEER ASSEMELY), INCONWNEL 718 (ARM FCLLOWER, AND AZse CRES
{(ARM DRIVE ASSEMBLY). THE VALVE BQUSINKG IS MANUFACIURED FROM 2219 AL
ALLOY. THE RCLLER, FORK, TORSION BAR AND DRIVE SHAFT ASSEMBLIES ARD
MANUFACTURED FROM INCOMEL 718 AKD CRES MATERIALS., BINDIHG IS DRECLUOTS
BY USE OF VESPEL ZUSHING/BEARINGS.

THE PHEUMATIC ACT . -TOR (PRIMARY MODE) CPERATES THE DISCONNECT FLAPPIRS
QPEN=TQ=-CLOSE AND CLOSE-TO=-CPEN WITH AN EXTERMNAL HELIUM SOURCE GAS
PRESSURE OF 740 PSIG. THE PHNEUMATIC ACTUATOR FISTON SEALS ARE
REDUNDANT TC MINIMIZE LEAKAGE. DYNRAMIC SEAL IS OF RULGN "A", SPRING IS
CF 310 OR 302 CRE=. ETATIC =SEAL IS QF TFE TEFLOK, SFRING IS OF 301
CRES. DESIGN FACTORS OF SAFETY FOR INTERKAL PRESSURE AFE 1.5 (PROCT ),
AND 2.0 ({BURST) FOR THE ACTUATOR. FROOr.FRESSURE TESTED TD 127E PSIG.
ACTUATOR FISTON (&80e6l1=T&51 AL) SLIDES IN CYLINDER ASSEMBLY (SURTACE
FINISH IS 8 MICRUINCH) ON HWONMETALLIC PISTCN GUIDES (SURFACT FINISH IS
32 MICROINCH), ROD (304 CRES, SURFACE FINISH & MICROINCH) SLIDES ON
NONMETALLIC BEARINGS (SURFACE FINIGH 32 MICROINCH]) .

THE DISCONNECT IS5 ALSO DESIGNELD TO ALLDW MECHANICAL CLOSURE CF FLAPPLGRS
AS A BACKUF MODE UFON DISENGAGEMENT OF THE ORBITER AND EXTERNAL TANK
UMBILICAL ASSEMELIES., THE MATING SURFACES OF THE EXTERNAL DRIVE
MECHANISMS ARE COATED WITH MICROUSEAL TO MINIMIIE BINDING.

{B} TEBT:
ATP [ACTUATUR}I

PROGF: AMBIENT, 1275 PSIC

OPERATIONAL (TWO CYCLES): AMBIENT: 400, 740, 780 PSIG

EESPONSE TIME [OPEMING/CLOSING):

ROOM AMAMETENT /=300 DEG F

RESPCHNSE TIME AT 400, 700 AND 780 PSIG

TEAEMGE: EXTERNAL AND INTERMNAL, AMBIENT AND CRYG

ATP = ET/ORBITER MATED DISCONRECT ASSEMBLY -
FTLAFPPFER ANGLE: ET 4.5 +/= 0.25 DEG, OFE 3.0 +/= 0.25 DEG

TIF L&AD: ET S5 LB MINIMIM, ﬁRB 40 LB MIWNTHUM

POSITION SWITCH VERIPTICATION: LATCH IN LOCKED POSITION. ROTATION TROM
FLAPPTR POSITION OF REST ON DOWNSTRIKE SURFACE TO FLAPEER POSITION
WHERE GPEN INDICATOR LIGHT TURNS ON MUST BE 4 DEG, MINIMUM,

PROQF;

AMBIENT, 1275 PSIC, ACTUATOR
226 PSIG FOR ORBITER CLOSURE DEVICE
58 PSIG FOR ET CLOSURE DEVICE

03-1- 1481
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OFERATIDNAL CYCLE:
CRYC, -3C0. DEG F, ACTUATOR FRESSURE 740 PSIGC FOR B
CYCLES AND 450 PS5IG FOR 5 CYCLES

AMBIENT, He AT 400 PSIG {1 CYCLE) AND 740 PSIG (5
CYCLES}

CLEANLINESS VERITICATION: MOISTURE FREE AND CLTANED TO LEVFEL 400A OF
"MA Qll0-301

LLARAGE:

EXTERNAL :
VALVE: LN2/AMBIENT TEMPS: 50 SCIMS OF GHE AT 10 PSIS, %0
SCIMS OF GHE AT 50 PSIG; LATCH SHAFT SEAL, 80 SCIMS OF
GHE; 150 SCIMS OF GN2 AT L8% P5IG; LATCH SHATT SEAL,

80 SCIMS OF GN2
VALVE ACTUATOR: _
CRYO (BODY TEMP AT .~300 DEG F, ACTUATOR AT -200 TO
' 0 DEG F)/AMBIENT TEMPS; 100 SCIMS OF GHE AT 740 DPSIG

INTERNAL - ,

VALVE: AMBIENT TEMPS: 1000 TO 2000 SCIMS OF GHE AT 1 TO
18 P5IG; 2560 SCIMS OF GN2Z AT 200 PSIG

LN2 TEMPS: 2500 SCIMS OF GHE AT 60 PSIG: 2%00

SCIMS OF GN2 AT 200 FSIG

YALVE ACTTATOR!:

CRYO {BODY TEMP AT =300 DEG F, ACTUATOR AT =200 TO

0 DEG F)/AMBIENT TEMPS: 100 SCIMS OF GHE AT 740 PSIG

RELIEF OPERARTION: =300 DEG F, CRACKING/RESEAT PRESSURE, C©.1-85 PSID
{ET ONLY) '

ELECTRICAL CHARACTERISTICS (INSULATION RESISTAHCE AND VQOLTAGE DROP),
AHD DIELECTRIC STRENGTH

FLﬂH LINFR - ROUNDNESS VERIFICATION (FREE END EIGHT POINTS

MEASUREMENT)

CERTIFICATION

COMPONENT QUALIFICATION (INCLODES TESTING FROM PREVIOUS CONFIGURATIO!
———m—mmsbtbemm——————— e WITHOUT LATCH)

SALT FOG
VIBRATION = THREE AXES:
SINUSOIDAL: 5 TC 235 HZ AT 0.25 G, ZERO TO FEAK

RANDOM: 30 TO 2,000 EZ 5.7 G RMS FOR X-AXIS, 5.2 G RMS FOR Y
AND Z-AXIS, NO FLOW (LN2), FTLAFPERS OFEN, LATCH

02-1- 1482
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ENGAGED

THE DISCONNECT IS CHILLED WITH IN2 AWMD STABILIZED AT -300 LEG F, 10
PSIC DISCONNECT, 740 PSIG ACTUATOR. THESE CONDITICONS ARE MAINTAINED

THROUGHOUT SINUSQIDAL AND RANDOM VIBRATION. ACTUATOR VENTED DURING
LAST TWO MINUTES OF VIBRATION,

THERMAL CYCLE: =400 TQ 150 DEG F, 23 CYCLES

OFERATING LIFE:

AMBITNT, 740 F5IG HE FQR A TOTAL OF 2,400 CYCLES FOR -
DRBITER AMD 100 CYCLES FOR ET.

THE RELIEF MECHANISM WAS CYCLED DURING ET

VALVE CYCLING.

CRYD, 740 PSIG HE, -400 DEG F FOR A TOTAL OF 1000
CYCLES FGR ORBITER AND 50 CYCLES FOR THE ET.

THE RELIEF MECHANISM WAS CYCLED DURING ET
VALVE CYCLING.

ELECTRICAL CHAHACTERISTILS {;HSUIATIDH RESISTANCE AND VOLTRGE DROF) -
ILEAFAGE: EXTERNAL AHD'iHTERHlL, AMBIENT AND CRYO

ENGAGE = DISENGAGE: ENGAGE FORCE = 1000 LBS MAX, DISENGAGE
FORCE = 6000 LBS MAX

BURST TEST: PNEUMATIC ACTUATOR, 1700 PSIG HYDROSTATIC FRESSURE FOR
2 MINUTES

TYFE I AND TYPE II MATED {OPEN POSITICON) 450 P5IG HYDROSTATIC
PRESSURE FOR 2 MINUTES

TYFE I AND 17PF II DEMATED (CIASED POSITION) 320 PSID TO
TYFE I, 6B F5ID TO TYPE II FOR 2 MIKUTES =

UMBILICAL SEPARATION TE3T: (WITHOUT LATCH)

-

THE DISCONNECT WAS INSTALLED IN THE UMBILICAL ASSEMELY DURING THE
SEPARATION TEST PROGRAM. THE UMBILICAL ASSEMELY WAS SUBJECTED TO
RANDOM VIBRATION TESTS (4.4 HOURS PER AXIS) WHILE FILLED WITH LN2.
THE DISCONNECT WAS ALSO SURTECTED TO UMBILICAL RETRACT TESTS AT BOTH
NOMINAL CONDITIONS AND SIMULATED HYDRAULIC RETRACT ACTUATOR FAILURES.

UMBILICAL SEPARATION TEST: (WITH LATCH)

FILAPPER PNEUMATICS/LATCH PHEUMATICS/PYROS/RETRACTOR HYDRAULICS

{1} PNEUMATIC CLOSURE (NORMAL) = 4 CYCLES

) el 1 A Afn
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EEUTTLE CRITICAL ITEMS LIBT - CRBITER NUMDER: 03-1A3-0408-~0&
(2) MECHAKICAL CLOSURE (BACKUP] - 5 CYCLES
BOTH PERFORMED AT AMEBIENT, LNZ AND LHZ CONDITIONS.

FLOW LINER WATER FLOW TESTS:

DESIGN FLOW TO 19,600 GEM
ALLOWABLE DELTA F I5 10 PSTID AT THE LINER

T0 DETERMINE THE STABILITY OF THE FLOW LINER. THE FLOW TUBE HAD KO

. PERMANENT DAMAGE APTER BEING SURJECTED TC WATER FLOWS UP TO 20,000 oo
(TEST TIME OF 2 MINUTES / 6 RUNS MINTMUM). AFTER VERIFYING
PERFORMANCE AT 20,000 GFM, THE UNIT WAS SURTECTED TO 22,700 GFM TO
VERIFY DESIGN MARGIN (NO PERMANENT DAMAGE) , .

FLAPFER ANGLE STABILITY MARGIN WATER PLOW TESTS:

-'-"-'-‘---------——-------ﬁ-----———-F----------u-—.—..—......_._

FOURTEEN (14) EXPLORATORY TEST SFRIES (FLOW 4,000 TO 20,800 GPFM)
"E.T. FLAPPER SETTING VARYINZ FROK 1.5 TC 5.8 DEGC. -
URB. FLAFPER SETTING VARYING FROK 0.9 TO %.4 DEGC.

CERTIFIC&TIDH TEST RUN AT WORST CASE PRODUCTION SETTING (FLOW RANGE
TO 1l09% POWER LEVEL). :

FRUOF TEST SERIES - MAXIMUM FLOW 22,700 GPM, AT ANGLES BELOW MINIMUM
TLIGHT SETTINGS

PRODUCTION ANGLE SETTINGS
E.T. 4.5 +/= 0.25 DEG
ORB. 3.0 +/- 0.35 DEG

FLAFPER TIF LOAD MARGIN WATER FLOW TEST:

EIGHT (8} EXPLORATORY TEST SERIES (FLOW RANGE TO 1093 POWER LEVEL)

FLOW 4,000 TO 20,500 GBM

ORBITER: 3.0 +/- 0.1 DEG POR SEVEN SERIES, 4.1 +/- 0.1 FOR ONE SERIES
TIP LOAD RANGE: 20 TO 62 LBS

)

rT: 3.95 4/— 0.1 DEC
TIP LOAD RANGE: 23 TO 61 LAS

RECOMMENDED TIP LOAD:

ORBITER: 40 LRS MINIMUM
ET: 5% LBS MINIMUM

TATCH WATER FLOW TESTS:

- . §3-1- 1484
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TWENTY-FCOUR (d4) EXPLORATORY TEST SERIES (FLOW 4,000 TO 22,100 GBEM)

CERTIFICATION TEST RUN AT MINIMUM PRODUCTION SETTING (FLOW RANGT
TO 1lCcS% POWER LEVEL].

TWO TEST SERIES IN FILL DIRECTION (FLOW 4,000 TO 6,400 GPM), LATCH
PNEUMATIC FRESSURE VEMTED (BISTARILITY)

PROOF TEST -~ 23,200 GPM

LATCH CRYOD FLOW TESTS:

— P L A i ——————— ————— —

SIXTEEN (16) TESTS WITH LN2/102 (FLOWS VARY FROM ONE ENGINE AT &%5% =0
THREE AT 109%): .

DISCONNECT FLAFPER STABILITY/LOADS
CAVITATION | S -
- FRICTICN PRESSURE 1ass

ENGINE CUTOFF SENSOR EESPUHEE

STEADY STATE TEST: LN2 (£5% AKD 109% COF RATED POWER LEVEL), LATCH
ENGRGEP. LO2 (100%, 1D4% AND 109% OF RATE POWER LEVEL}, LATCH
ENGAGED AND NOT ENGAGED.

TERMINAL DRAIN: (SATURATED IO2) (€%% AND 1093%) LATCH ENGAGED AND
NOT ENGAGED.

QOMRSD

V41AYC.010 LO2 EXTERNAL LEAK TEST (I5)

V41AYD.130 LG2 DECAY TEST (EVERY FLT)

V41AY0.221 HELIUM SIGNATURE TEST (EVERY FLT)

V41AY0.260 102 SHAFT SEAL LFEAR CHECK (I5)

V4-AZ0.130 ACTUATOR INTERNAL LEAK TEST (IS)

V4.3B0.080 LO2 SEAT LEARAGE TEST (FVERY FLT)

V41BI0.240 ORB/ET DISC RESPONSE TIME (POST FLT DATA ANALYSIS)
V41BUC.280 DISCONNECT FLAPPER ANGLE VERIPICATION (EVERY FLT)
V41BUU.220 DISCONNECT INSPECTION AND TIF 1oOAD VERIF (EVERY FLT)
V41BUC.130 MPS COMPONENT CAVITY INSPECTION (EVERY FLY)
V41BUC.370 LO2/LHZ 17" DISC ACTUATOR CPERATIONAL VERIF (EVERY FLT)
T41QAL.050 LO2/LH2 17" DISCONNECT INSPESTION {EVERY FLT)
T41FUN, 040 QPENING TORQUE HEFORE MATING (EVERY FLT)

T41FUN.0EL ET 17" TIP LOAD/FLAPPER ANGLE INSPECTIOCN (EVERY FLT)
TALFUN.070 ROLLER ARM INSPECTION {EVERY FLT)
S00000C.050 FO] RESPONSE TIME (MATED) (EVERY FLT)

SOOHCQ.400 VERIFY ET/ORE DISC POSITIONS (PRIOR TO MATING) (EVERY FLT}

03-1- 1485
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BHUTTLE CRITICAL ITEMS LI&T -~ ORBITER NUMBER: 03=1A3-0408-06

{C' INBFECTION:

RECETIVING INSPECTION .

RAW MATERIALS ARE VERIFIED BY INSPECTION FOR MATERIRL AND PROCESS
CERTIFICATION. ALL MACHINED ITEME ARE DIMENSIORALLY INSPECTED AND
VERITIED (MIL-STD-105). CHEMICAL/MECHRNICAL PROPERTIES AND RECORDS OF
EECEIVED MATERIALS ARE RETAINED FOR VERIFICATION. BODY FORGING IS
UDLTRASONICALLY AND DYE PENETRANT INSPECTED. -

CONTAMINATION CONTROL

CLEANLINESS LEVEL TO 400A VIA FRECON FLUSH AND SAMPLE VERIFIED. ALL
SEAL GROCVES ARE INSPECTED FOR CLEANLINESS AND EVIDENCE OF DaMaGE

ASSEMELY/INSTAILTATICN

THREADED INSERTS AND CRITICAL DIMENSIOKS VERIFIED BY INSPECTION.
SEALING SURFACES ARE VISUALLY INSPEICTED FOR DETECTS. FREPALIRED AND
REWORKED ITEMS ARE DIMEKSIONALLY CHECKED. LOG OF CLEAN ROOM VERIFIED.
ALL ENGINEERING- DEFINED FEATURES AND SURFACE FINISHES AND TORQUE
REQUIREMENTS ARE COMPLETELY INSFECIED AND VERITIZD.

THE PRIMARY INTERFACE SEAL IS CHECIEﬁ FOR ID, OO AND ROUNDNWNESES. ALL
DIMENSIONS DEFINED IN DRAWING ARE VERITIED BY INESPECTICN, .

CRITICAL PROCESSES ' '
HEAT TREATMEMNT AND PART PASSIVATION ARE VERIFIED BY INSPECTION.

NON-DESTRUCTIVE EVALUATION

PARTS ARE RADIOGRAPHICALLY AND DYE PENETRANT INSFECTED AS IMPOSED BY
ENGINEERING IN THE DEAWING REQUIREMENTS .

TESTING
ATF AND TEST MEASUREMENT EQUIPMENT CALIBRATION VERIFIED BY INSPECTION.

HANDLING/PACYAGING
PACKAGING FOR SHYIPMENT VERIFIED BY INSPECTION.

(D} FAILURE HISTORY: -
ATP

A TAILURE TO CLDSE WAS EXPERTENCED DURING ATP (REFERERCE CAR A7622).
THE ACTUATOR PISTON ROD WAS EBENT, REVISION "Df WAS MADE TO THE
CRAWING AMD THIS INCREASED THE REQUIREMENT OF MINIMUM YIELD STRERGTH

' FROM 36,000 TO 67,000 PSI.

HIGH CLOSING TORQUE OM THREE OCCASIONS DURING ATP HAS DETERMINED THAT
A REDESIGN WAS NECESSARY ON DRIVE SHAFT BEARINGS (REFEREKCE CAR'S
ABASES, ABASl4, ABE728). TOLERANCES CN THE BEARING WERE REVISED AND
THE lLlDHlBLE TORQUE AT CRYDGENWNIC TEHPERATURE WAS TINCREASED FROM 100
FT-LBS TC 140 FT-LBS.

THE VALVE FATLED TO CLOSE DURING ATF CR q;zsk?a {REFERERCE CAR ABl172]

03-1- 1436 _ -
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THE FAILURE WAS DUE TO EXCESSIVE CONTRACTION OF THE ACTUATOR'S PISTON
5EALS (AT LHZ TEMPERATURES) SQUEEZIKG DOWK OH THE PISTON WITH
SEUFFICIENT FORCE TO RESTRAIN FISTON MOVEMENT. CORRECTIVE AOTION WAS TO
SELECT LARGER PISTONH SEAL DIAMETERS FOR ALL ACTUATORS AND REMOVE FOAM
INSUILATION FROM THE ACTUATOR END CAP (RAISES ACTUATCR OPERATING
TEMPERATUEE) .

QUALIFICATION

THE 17 INCH DISCONNWNECT TAILED TG FULLY CLOSE DURING UMEILICAL
QUALIFICATION SEPARATION TESTIHG (REFERENCE CAR ABG240). A REDESIGH
OF THE CLEVIS WAS INCORPORATED TO INCREASE THE DRIVESHAFT ROTATION
FOR CLOSING THE FLAPPERS. N0 FURTHER INCIDENTS HAVE OCCURRED.

AN LD2 DISCONNECT FAILED Te CLOSE DURIKG QUALYFTCATION TESTING AT
CYROGENIC TEMFPERATURES {(REFERENCE CAR AB4717}. FAILORE TO CLOSE WAS
CAUSED BY SOME INSULATING FOAM ON THE ROLLER BLOCK BEARINGS AND
INADEQUATE SIDE CLEARANCES IN THE BEARING ASSEMELY. TEYLON TAPE WILL
BE FROVIDED DURING FOAMING OPERATIONS TC EXCLUDE FOAM FROM BEARRING
AREAS, ALY, VEHICIFS WERE RETROFITED WITE REDEEIGH’ED LC'I'UJ'&T'DRE HHICH -
FRUVIDE ADEQU&TE MCES-

THE LO2 UNIT LLED FAILED TO CLOSE DURING QUALIFICATION TESTING
{REFERENCE CAR AR4077). BEARTNG MATERIATS WERE CHANGED TO VESFEL SP2-1
TROM VESPEL £P-21 WHICH REDUCES THE COEFFICIENT OF FRICTION AND
IMPROVEE THE BEARING STRENGTH AT CRYOGENIC TEMPERATURES.

A ONE-TIME OCCURRENCE DURING LOZ EEFARATION TESTING INDICATED THAT
MANUAITLY MOVING THE VALVE ACTUATCOR ROLIER BLOCK ASSEMBLY COULD CAUSE
THE LINKAGE TO TRAVEL OVERCENTER AND LOCK UP. TRIMMING/MACHINING OF
THE ACTUATOR PISTON BUMPER SEALS PER NEW DESIGN 5751009=101 PREVENTS
THAT FROBLEM FROM RECURRING (REFERENCE CAR AC4101).

ACTUATOR BEARINGS FAILED DURING THE AMBIENT LIFE CYCLES OF THE
QUALIFICATION TEST (REFERENCE CAR AE3744). A REDESIGN WAS IMPLEMENTED

WITH VESPEL S5P-1 FOR IMPROVED STRENGTH AND REDUCTION OF COEFFICIENT OF
FRICTICN, .

FIELD

THE FLOW LINER WAS FOURD DISTORTED UPON REMCVAL FROM THE MPTA ON 3/5/8l
(REFERENCE <CAR APRBS41). THE CAUSE OF THE FAILURE WAS INCORRECT
- INSTALLATION OF THE FLOW LINER FOLLOWING STATIC FIRING #5. SUBSEQUENT
PROFPELLANT FLDWS SEVERELY DISTORTED THE LINER UNTIL IT CAME IN CONTACT
WITH THE ORBITER FLAPPER. IT WAS FOUND THAT THE IMESTALIATION
PRGCEDURES USED OH THE MPTA AS A RESULT OF DISCOHNECT REMOVAL/REWORY
ARE NOQOT REPRESENTATIVE OF THE PROCEDURES USED ON FLIGHT HARDWARE.

CORRECTIVE ACTION WAS TC CIANGE THE INSTALLATION FRCCEDURES TO THAT OF
KEC OM] EOD04.
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EHUTTLE CRITICAL ITEMES LIEST — ORBITER NOMBEER: 03-1hl=0408=06

THE LO2 FLOW LINER ON OV102 (FLT STS=-4) WAS FOUND TO BE DISTORIED
DURING POST=FLIGHT CHECKOUT (REFERENCE CAR 04F001). DAMAGE WAS
" ATTRIBUTED TD AN INCORRECT MATING PROCEDURE OR INTERFERENCE WITH FERRY
PLATES. CORRECTIVE ACTION WAS TO FABRICATE AN INSPECTION TOOL (SAR K-
2312) TO MEASURE THE FLOW LINER ROUNDNESS IN THE VAB BETORE MATING.
\ THIS WILL INSURE THAT NQ OUT OF ROUNDNESS CONDITION HAS OCCURRED FROM
THE TERRY CLOSESUT PLATE. THIS TOOL IS NOT CURRENTLY TN USE.

AN INCIDENT OCCURRED AT KSC WHEN TIP LOAD/ANGLE MEASUREMENT/SETTING
PESTS WERE BEING COMIUCTED., ONE OF FOUR FLAPPER OPEN STOP ASSEMBLY
SCREWS WAS FOUND TO BE LOOSE. THE PROPER METHOD OF RETATING RUNNING
TORQUE T¢ LOCKING TGRQUE WAS KOT PERFORMED. PARFER HANNIFIN DOCUMENT

ZEPS5790015 HAS BEEN REVISED TO CORRECT THIS SITUATION (REFERENCE CAK
ACTET2) . ) '

{E] OPERATIONAL UEE:1

FOR NOMINAL, ATO AND ACA MISSIOKS, ET SEFARATION WILL BE MANUALLY
PERFORMED & MTNUTES AFTER MECO. THE MPS DUMF IS PERFORMED DURING THIS
WATT PERTOD. DUE TO THE TIME CRITICAL NATURE QF RTLS AND TaL,
SEPARATICN IS PERFORMED IMMEDIATELY. '
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