HAGE: 1 PHRINT DATE: 051184

FAILURE MODES EFFECTS ANALYSIS (FMEA) = CRITICAL HARDWARE
NUMBER: 03-1-0408.X

SUBSYSTEM NAME: MAIN PROPULSION

REVISION: 1 511754
FART MAME PART NUMEBER
VENDOR RAME VENDOR NUMBER
LAU . DISCONNECT, LC2, 17 INCH MC284-0385-0551 (ORS HALF)

LAY . DISCONNECT, LO2, 17 INCH MC284-0388-0552 {ET HALF)

PART DATA

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
DISCONMECT, LO2 FEED, 17 INCH, ORBITER & ET HALF, [P[H}

QUANTITY OF LIKE ITEMS: 1
ONE

FUNCTION:

ET/OABITER FEED LINE DISCONNECT PAOVIDES LO2 PROPELLANT TC THE MPS AND A
MEANS OF LOADING AND DETANKING THE ET. EACH DISCGNNECT HALF CONTAINS A
PNEUMATICALLY ACTUATED FLAPFER CLOSURE DEVICE WHICH REMAINS IN TS LAST
ACTUATED POSITION (BISTABLE}. THE YALYES ARE CLOSED AFTER MECOQ TO
PREVENT PROPULSIVE VENTING LEADING TO ET/AORBITER REGONTAGT, TILEDOOR
DAMAGE DUE T EXPOSURE TCOH PROPELLANTS, LOSS CF HELIUM SUPPLY DURING
MANIFOLD REPAESSURIZATION (RTLS/TAL ABORAT CAITICAL), AND EYSTEM
CONTAMINATION DURING ENTRY, DURING UMBILICAL SEPARATION, THE VALVE
SYETEM 13 DESIGNED TO MECHANIGALLY CLOSE BOTH THE ORBITER AND ET
DISCONMECT FLAPPERS IF LINARLE TO CL OSE THEM PNEUMATICALLY (FOST MECO).
RECUNDANT OPEN AND CLOSE (TWO EACH) VALVE FOSITION SWITCHES ARE
LOCATED ON THE ORBITER HALF OF THE DISCONNECT. THE FLAPPER DRIVE .
MECHANISM iS DESIGNED T ALLOW RELIEF OF FRGPELLANTS TRAPPED BETWEEN
THE FLAPPERS AFTER DISCONNECT CLOSURE.

A PHEUMATICALLY ACTUATED LATCH MECHANISM IS PROVIDED TG PREVENT THE
VALVE FLAFPPERS FROM CLOSING DURING FLOW CONDITIONS. THE LATCH IS .
BISTABLE AND IS CONTROLLED BY A SEFARATE PWEUMATIC ACTUATOR ASSEMBLY
WITH AEDUNDANT LOCK AND UNLOCK (FWO EACH} POSITION SWITCHES. LATCGH
MECHANISM INCORPORATES A TOCGGLE PIVOT WHICH ALLOWS FLAPPER CLOSURE
DURING BACK UF MECHANICAL SEPAFATION WITH LATCH IN LOCKED POSITION. SEE
LATCH FMEA/CIL 0454 FOR ADDITIONAL INFORMATION.
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SHUTTLE CRITICAL ITEMS LIST - UREITER

SUBSYSTEM :MAIN PROPULSTOM FMEA NO!03=1 -0408 -10 REV:0z 20/
ASSEMDLY CRIT. FUNQ:
P/M RT s MC284-038%-1%X CRIT. HDW:

OREB HALF Q551
ET HALF 90352

F/H VENDOR: VEEICLE laz 1a3 pRs
QUANTITY :1 EFFECTIVITY: X X b
:ONE FHASE (5): PL o X oa jhwj L3

PREPARED EBEY:

DES J E QSLUND
RET, L H FINEBERG
QE E M GUTIERREZ
ITEN:
DISEQHHECT, Ladz FEED (WITH LATCR) 17 INCH, CREITER & ET HALF. fED1}
FUNCTION )

ET/CRBITER PEED LINE DISCONNECT PROVIDES Lo2 PROPELLANT TQ THE MPS AND
MEANS OF LOADING AKD DETANKING THE FT. EACH DISCONNECT HALF CONTATNS A&
FNEUMATICALLY ACTUATED FLAFFER CLOSURE DEVICE WHICH REMAING IN ITS tasT
ACTUATED POSITION {BISTABLE). THE VALVES ARF CLCSED AFTER MECO TO
PREVENT FROPULSIVE VENTIMG LEADING TO ET/ORBITER RECONTACT, TILE/DACR
DAMAGE DUE TO EXPOSURE TO PROPELIANTS, LOSS GF HELIUM SUPPLY DURING
MANIFOLD REPRESSURIZATION {RTLS/TAL ABORT CRITICAL), AND SYSTEM
CONTAMINATION DURING ENTRY. DURING UMBILICAL SEPARATION, THE VAIVE
SYSTEM IS DESIGNED To MECHANTICALLY CLOSE BOTH THE ORBITER AND ET

Off THE ORBITER HALF AF THF DISCONNECT. THE FLAPPER CRIVE MECHANISM IS

DESIGNED TO ALLOW RELIEF OF PROPELLANTS TRAPPFED BETWEEN THE FLAPPERS
APTER DISCONNECT CLOSURE.

A PNEUMATICALLY ACTUATED LATCH MECHANISM IS FROVIDED TO PREVENT THE YALY
FLAFPPERS FROM CLOSING CURING FLOW CONOITIONS. THE LATCH IS BISTABLE AN[
IS5 CONTROLLED BY A SEFARATE FNEUMATIC ACTUATOR ASSEMBLY WITH REDUNDANT
LOCK AND UNLOCE ({TWO EACH) POSITION SWITCHES, LATCE MECHANISM
INCORPORATES A TOGECLE PIVOT WHICH ALLOWS FLAFPPER CLOSURE DURING BACE TP
MECTIANICAL SERERATION WITH LATCH IN LOCKED POSITION. SEE LATCH FMEA/CTL

FAILURE WODE

ERRONEQUS INDICATION (VALVE OFEN, CLOSED POSTTIGN INDICATOR ON}
POST MECQ, PRE UMAILICAL RETRACT

GAUSE(S)
PIECE PART STRUCTURAL FAILORE oF VALVE, BINDING.
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SHUTTLE CRITICAL TTEMS LIST = ORBITER .

SURSYSTEM :MATN PROFULSIAON FHMEA HD:03-1 -—-04CE -19 REVIOZ/20,88

EFFECT(S): ON
(A)SUBSYSTEN (B)INTERFACES (C)MISSION (D)CREW/VEMICLE:

{A+8) RESULTS IN EITHER FLAPPER (CRBITER OR ET} FAILING TO CLOSE BUT
30T CLOSED POSITION SWITCHES INRICATING CM. VALVE POSITICN INDICATION
EWITCHES ARE LOCATED ON THE CRBITER HALF CF THE DISCONNECT AND ONLY
INDICATE PQSITICON OF THE INPUT END QF THE ORBITER FLAPPER DRIVE SHAPT.

STRUCTURAL FAILURE OF THE MECHANICAL LINFAGE TO THE FLAPFER WOULD NOT
ALLOW EITHER FLAPPER TO CLOSE BY PNEUMATIC ACTUATION QR BY MECHAMNICAL
SEFARATION (UMBILICAL HRETRACT). BINDING IN THE DRIVE MECHANTSM LINEAGE
(AT THE QUTPUT END QF THE ET FLAPPER TORSICON BAR) WILL NOT ALLOW ET
FLAFFER IU CLOSE.

VEHICLE SOFTWARE WILL FROCEED WITH ET STRUCTURAL SEPARATION IF QONE OF
TWO CLOSE SWITCHES INDICATE “ON.™ RESULTS IN POSSIBLE TILE AND DOQR
CAMAGE AT THE UMBILICAL ARFA DQUE TC CRYC EXPOSURE' AND ORBITER/ET
RECCNTACT DUE TO PROPULSIVE VENTING FOLLOWING ET STEUCIURAL SERPARATICNM.
ALSO MAY RESULT IN ET IMPACT CUTSIDE ALLOWABLE FOOTPRINT.

(C,0) POSSIBLE LOSS OF CREW/VERICLE/LIFE/FROPERTY ‘

PISPOSITICN & RATIOMALE:
(A)DESIGN (B)TEST (C}INSPECTION {D)FAILURE HISTORY {E)} OPERATIOMAL USE:

(A} DESIGN :
A PNEUMATIC ACTUATOR MOUNTED ON THE ORBITER HALF OF THE CISCONNECT DRIVES
THE ET FLAPPER THROUGH A ROLLER/CLEVIS LINKAGE. THIS ACTION IN TURK
DRIVES A SECOND ROLLER/CLEVIS LINKAGE WHICH OPERATES THE ORBITER FLAPPER
AND TEE POSITION INDICATOR ASSEMBLY. THE POSITION INDICATORS ARE MOUNTED
of ONE END OF THE QRBITER FLAFPER DRIVE ARM SHAFT. THE SHAFT IS LINKED
TO THE POSITION INDICATOR DRIVE CAM. THE INDICATORS ARE MECHANICALLLY
ACTIVATED MICROSWITCHES.

THE DISCONNECT VALVE CONSISTE QF COMPONENTE MANUFACTURED FROM 2024-TES1
AL ALLOY (FLAPPER ASSEMALY), INCONEL 718 (ARM FOLLOWER) AND AZHEE CRES
(ARM DRIVE ASSEMBLY). THE VALVE HCOOSING IS MANUFACTURED FROM 2215 AL
ALLDY .

—
DESIGN FACTORES COF SAFETY FCR INTERNAL PRESSURE ARE 1.3 PROOQF, 1.5 BURST
FOR THEE DISCONNECT. THE FLADPENS ARE DESIGNED TC WITHSTAND A FRCOF
PRESSURE IN THE CLOSED POSITICN OF 286 PSIG FOR THE ORBITER SECTION AND
58.5 PSIG FOR THE EXTERNAL TANX SECTICN. THE DRIVE MECHANISM HAS A
MINIMUM LIFE EQUIVALENT OF 100 ORBITER MISSIONS. THE QREITER FLAPPIRS
HAVE A MINIMUM USEFUL LIFE ©F 3300 CYCLES WHICH IS EQUIVALENT TQ 100
CRAITER MISSIONS. THE ET FLAPPERS HAVE A MINIMUDM LIFE QF 150 CYCLES
WHICH I3 EQUIVALENT TQ QONE ORBITER MISSION. STRUCTURAL ANALYSIS
INDICATEE POSITIVE MARGINS OF SAFETY FOR ALL CONDITIONS OF VALVE _
OPERATION; FRACTURE/FATIGUE ANALYSTS SHOW THAT ALL CRITICAL PARTS ARE .
SATISFACTCRY FOR FOUR TIMES EXPECTED LIFE (ET - ONE MIS3SION, OQRBITER =
1G0 MISSIONS).
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SHUTTLE CRITICAL ITEMS LIST - QREITER

SUBSYSTEM :MAIN PROPULSION FMEA NO:p3-1 =0408 =10 REV:Q2/20/5

(8) TEST
ATP (ACTUATOR)
PROCF: AMBIENT, 1275 PSTg
OFERATIONAL ("TWC CYCLES) . MAMBIENT : 400, 74a, 780 P3IG
SHUTTLE CRITICAL ITEMS LIST - GRBITER

SUBSYSTEM :MAIN PROPULSION FMEA HO:03-1 =040B =10 REV:12/17/5

RESFONSE TIME {DPEHIHEKCI&SIHGJ: ROCM AMBIENT/=200 DEC F
RESPONSE TIME AT 440, 700 AND 780 PSIG

LEARAGE: EXTERNAL AND INTERNAL, AMBIENT AND CRYC

ATR - ET/ORBITER MATED DISCONNELT ASSEMBLY
FLAPFER ANGLE: ET 4.5 +/- 0.2%5 DEG, ORB 3.0 +/- q.25 DEs
TIP LOAD: ET 55 LR MINIMUM, ORB 40 Lp MINTMUM

POSTTION SWITCH VERIFICATION: TATCoH IN LOCEED POSITIDN. ROTATION FRCM
FLAPPER POSITION oF REST ON DOWNSTRIEE SURFACE TC FLADPER POEITION
WHERE OPEN INDICATOR LIGHT TURNS ON MUIIST BE & DEG, MINIMUM.

FROOT: AMBIENT, 1278 pSlG, ACTUATOR
286 PSIG FOR OREITER CLOSURE DEVICE
53 PSISZ FOCR ET CLOSURE DEVICE

OPERATIONAL ¢YCLE: CRYO, =300 DEG F, ACTUATOR PRESSURE 740 PEIG FOR B
CYCLES AND 450 FSIc FOR 3 CYCLES
AMBIENT, He AT 400 P5IG (1 CYCLE} AND 740 PSIG (s
CYCLES)

CLEANLTINESS VERIFICATION: MOISTURE FREE AND CLEANED TO LEVEL 400A OF
MA 0114-392

LEAFAGE: EXTERNAL

VALVE: LN2/aMBIENT TEMPS: 50 SCIMS OF cHE AT 16 P3IG, =0
SCIMS OF GHE AT =0 PSIG; LATCH SHAFT SEAL, 80 SCIMS aF
GHE: 150 SCIMS OF gN= AT 185 PSIG; LATCH SHAFT SEAL,
80 SCIMS OF GN2

VALVE ACTUATOR:

CRY0 (BODY TEMP AT =300 DEG F, ACTUATOR AT =200 TQ

0 DEG F}/AMRIENT TEMPS; 10Q SCIMS OF GHE AT 740 PSic



SHUTTLE CRITICAL ITEMS LIST - QRBITER .

SUBSYSTEM :MAIN PROPULEION FMEA NO:023=-1 =0403 -10 REViQZr20/838

INTERMAL
VALVE: AMBIENT TEMPS: 1000 TOC 2000 SCIMS OF GHE AT 1 TO
1®2 P5IG: 2500 SCIMS OF GN2 AT 200 PSIG
LN2 TEMPS: - 2500 SCIMS OF GHE AT 60 P3IG; 2500
SCIMS QF GHZ AT 200 PSIG
VALVE ACTUATOR:
CRYC (RCDY TEMP AT =300 DEG F, ACTUATOR AT -20Q0 TO
0 DEG F)/AMEIENT TEMPS: 100 SCIMS OF GHE AT 740 PSIG

RELTEF OPERATION: =300 DES F, CRACKING/RESEAT FRESSORE, 0.1-5 PSID (ET
ONLY)

ELECTRICAL CHARACTERISTICS (INSULATION REIISTANCE AND VOLTAGE DROP), aANU
DIELECTRIC STRENGTH

FLOW LINER - ROUNDNESS VEFTFICATION (FBREE END EIGHT POINTS MEASUTREMENT)
CERTIFICATION

COMPONENT QUALYFICATION (INCIODES TESETING FRCOM PREVIOUS CONFIGURATTOW
e WITHOUT LATCH) . .

SALT FOG
VIBRATICN = THREE AXES:
SINOSCIDAL: 5 TO 35 HT AT Q.25 G, IERD TO PERX

RANDOM: 20 TG 2,000 HZ 5.7 G RM5 FOR X-AXIS, 5.2 G BMS FOR ¥
AND Z-AXIS, NO FLOW {1LN2), FLAPPERS OPEN, LATCH
ENGAGED .

THE DISCONNECT IS CHILLED WITH LNI AND STABILIZED AT
=300 DESG F. 10 PEIG DISCONNECT, 740 PSIG ACTUATOR.
THESE CONDITICHS ARE MAINTAINED THROUGHOUT SINUSQOIDAL
AND RANDCM VIBRATICN. ACTUATOR VENTED DURING LAST TWO
MINUTES COF VIDRATICN.

THERMAL CYCLE: "wOCc TU 180 DEG T, 3 CYCLES

OPERATING LIFE: AMBIENT, 740 PESIG HE FOR A TOTAL OF 2,400 CYCLES FOR
ORBITER AND 109 CYCLES FOR ET.
THE RELIEF MECHANISM WAS CYCLED DURING ET
VALVE CYCLING,

CRY¥Q, 744 PSIG HE, -440 DEG P FOR A TOTAL OQOF 10490
CYCLES FQR OREBITER AND 54 CYCLEZ TOR TIHE ET.
THE RELIEF MECHANISM WAS CYCLED DURING ET
VALVE CYCLING.
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SHUTTLE CRITICAL ITEMS LIST - ORBITER

SUBSYSTEM :MAIN FRAPULSION IMEA HO:Q3-1 =0308 =10 REV;0Z/22/4

ELECTRICAL CHARACTERISTICS (INSULATION RESISTANCE AND VOLTAGE DROF)
LEAKAGE: EXTERNAL AND INTERNAL, AMBIENT AMD CRYO

FNGAGE = DISENGAGE: ENGAGE FORCE = 1000 LBS MAX, DISENGAGE
FORCE = 6009 LBS MaX

BURST TEST: FNEUMATIC ACTUATOR, 170C P3IG HYDROSTATIC FRESSURE FOR
2 MINMUTES

TYPE I AND TYFE IXI MATED (QOPEN POSITION} 450 P5IG HYDROSTATI
FREZSURE FOR I MINUTES

TYPE I AND TYPE II CEMATED (CLGSED POSITION) 330 PSID TO
TIPE I, &2 PSID PO TYPE IT FOR 2 MTNUTES

UMBILICAL SEPARATION TEST: (WITHOUT LATCH)

THE DISCONNECT WAS INSTALLED IN THE UMBILICAL ASSEMBLY DURINC THE
SEFARATION TEST PROGRAM. THE UMBILICAL ASSEMBLY WAS SUBJZCTED TO
RANDUM VIBRATION TESTS (4.4 HOURS FER AXIS) WHILE FILLED WITH LN2, Td
DISCONNECT' WAS ALSO SUBJECTED T UMPILICAL RETRACT TESTS AT BOTH
NOMINAL CONDITIONS AND SIMULATED HYCRAULIC RETRACT ACIUATOR FATLURES,

UMBILICAL SEPARATION TEST: (WITE LATCH)

FLAFPER PNEUMATICS/LATCH FNEUMATICS/PYROS/RETRACTOR HYDRAULICS

(1) PNEUMATIC CLOSURE {NORMAL) - 4 cYCLES
(2) MECHANICAL CLOSURE (BACKOP} - 5 CYCLES

~ BOTH PERFORMED AT AMBIENT, LN2 AND LH> CONDITIONS.

FLOW LINFR WATER PLOW TESTS:

- -

DESIGN FLOW TO 19,800 GPM
ALLOWABLE DELTA P I5 10 BSID AT THE LINER

TO DETERMINE THE STAPILITY OF THE FLOW LINER., THE FLOW TUSBE HAD NO
PERMANENT DAMAGE AFTER BETNG SUBTECTED TO WATER FLOWS UP To 20,000 GPM
(TEST TIME OF 2 MINUTES / & RUNS MINIMUM). AFTER VERIFYING
PERFORMANCE AT 20,000 GPM, THE UNIT WAS SUBRJECTED TR 22,700 &PM To
VERIFY DESIGN MARGIN (NO PERMANENT DAMAGE) .



SEUTTLE CRITICAL ITEMZ LIST - OREITER .

SUBSYSTEM :MaIN PROPULSION FMEA HO:Q3=1 =0408 =10 REV:02/20/32

FLAPPER ANGCLE STAEBILITY MARGIN WATER FLOW TESTS:

FOURTEEN (14) EXPLOBATCRY TEST SERIES (FLOW 4,000 TO 20,300 GPM)
E.T. TLAPPER SETTING VARYING FROM 1.6 TO 5.8 DEG.
ORB. FLAFFPER SETTING VARYING FROM 0.9 TO 5.4 DEG.

CERTIFICATICON TEST RUN AT WORST CASE PROOUCTION SETTING (ILOW RANGE
™ 1l05% POWER LEVEL).

FROOF TEST SERIES = MAXIMUM FLOW 22,700 GPM, AT ANGLES BELOW MINIMUM
FLIGHT SETTINGS

PROQUCTICN ANGLE SETTINGS
EITI 4.5 +;"" ﬂ-zs DE-G’
ORB. 3.0 +/= Q.25 DEG

FLAPPER TIP LOAD MARGIN WATER FLOW TEST:

EIGHT (3) EXPFLORATORY TEST SERIES (FLOW RANGE TO 109% POWER LEVZL) .

FLOW 4,000 To 20,400 GFM
ORBITER: 3.0 +/~ 0.1 DEG FOR SEVEN SERIES, 4.1 +/— 0.1 FOR ONE SERIES
TIP LOAD RANGE: 20 TO 62 LBS

ET: 3.9% 4+/= 0.1 DEG
TIP LOAD RANGE: 23 TC S1 LBS

RECOMMENDED TIF LOAD:

CREITER: 40 LBS HINIMUM
ET: 55 LBS MINTMOM

LATCH WATER FLOW TESTS:

TWENTY-FOUR (24) EXPLORATORY TEST SERIES (FLOW 4,000 TO 22,100 GPFM)
A

CERTIFICATION TEST RUN AT MINIMUM PRODUCTION SETTING (FLOW RANGE
TC 109% POWER LEVEL).

TWOQ TEST SERIES IN FILL DIRECTION (FLOW 4,200 TO &,400 GEM), LATCH
PNEUMATIC PRESSURE VENTED (BISTABILITY)

PROOQF TEST - 23,200 GFPH
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' SHUTTLE CRITICAL ITEMS LIST = CREITER

SUBSYSTEM :MAIN PROFULSION FMEA HO:03-1 -0408 =10 REV:02/20/5

LATCH CRYO FLOW TESTS:

-y ——— — - -

SIXTEEN (16) TESTS WITH LN2/TO2 (FLOWS VARY FRONM CHE ENGINE AT s5% To
THREEE AT 109%):

DISCONNECT FLAPPER STABILITY/LOADS
CAVITATION

FRICTION PRESSURE LOSS

ENGINE CUTOFF SENSOR RESPONSE

STEADY STATE TEST: LN2 (65% AND 105% OF RATED POWER LEVEL), LATC
ENGAGZD. LO2 (100%, 104% AMD 109% OF RATED DOWER LEVEL), LATCH
ENGAGED AND NOT ENGAGED.

TERMINAL DRAIN:
NOT ENGAGED.

[SATURATED LQ2) ([55% AND 1093} LATCH ENGAGED AMND

. OMRSD
V41A¥0, 010

V41AY0 . 120
V41AY0, 221
V41AYD. 260
V41ERBO.NEBQ
Y41BIOD.Z240
V41lBUO. 230
V41BU0G,. 320
V41BU0.330
T41BUG,. 370
T41QAL. 4990
TA1FUN.040
T41F1IIN. 051
T41FUN. 070
S500400,4930
S00HCD. 400

(C) INSPECTION

102 EXTERNAL LEAR TEST (IS)

LO2 DECAY TEST (EVERY FLT)

HELIUM SIGNATURE TEST (EVERY FLT)

LO2 SHAFT SEAL LEAK CHECK (I5)

LO2 SEAT LEARAGE TEST (EVERY FLT)

ORB/ET DISC RESPONSE TIME (POST FLT DATA ANALYSIS)
DISCONNECT FLAPPER ANGLE VERIFICATION [EVERY FLT)
DISCONNECT INSPECTION AND TIP LOAD VERLF (EVERY FLT)
MPS COMPONENT CAVITY IYNSPECTION (EVERY FLT)

L02/1H2 17° DISC ACTUATOR CPERATIGNAL VERIF (EVERY FLT)
LO2/LHZ 17" DISCONNECT INSPECTION {EVERY FLT)

OPENING TORQUE BEFORE MATING (EVERY FLT)

ET 17" TIP LOAD/FLAPPER ANGLE TNSPECTION {EVERY FLT)
ROLLER ARM INSFECTION (EVERY FLT)

PD1 RESPONSE TIME (MATED) (EVERY FLT)

VERIFY LT/ORB DISC POSITIONS (FRIOR TO MATING) (EVERY FLT)

RECEIVING INSPECTION
RAW MATERTALS ARE VERIFITD BY INSFECTION FOR MATERIAL AND PRUCESS

CERTIFICATION.
VERIFIED (MIL-STD~105).

ALL MACHINED ITEMS ARE DIMENSTONALLY INSPECTED AND
CERMICAL/MECHANICAL PROPERTIES AND RECORDS OF

RECEIVED MATERIALS ARE RETAINED FOR VERIFICATION. BODY FORGING iz
ULTRASCNICALLY AND DYE PENETRANT INSPECTED. '
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SHUTTLE CRITICAL ITEMS LIST - OREITER .

SUBSYSTEM :MAIN PFROPULSION FMEA NQ:03-1 =-0408 =10 REV:0Z/20/28

CONTANINATION CONTROL
CLEANLINESS LEVEL TU 400A YIA FREON FLUSH AND SAMFLE VERIFIED. ALL SEA-
GROQVES ARE INSPECTED POR CLEANLINESS AND EVIDENCE OF DAMAGE.

ASSEMBLY /INSTALLATION

THREADED INSERTS AND CRITICAL DIMENSICNS VERIFIED BY INSPECTION. SEALTNG
SURFACES ARE VISUALLY INSPECTEL FOR DEFECTS. REPAIRED AND REWORKED ITEMS
ARE DIMENSIONALLY CHECKED. LOG OF CLEAN ROOM VERIFIED. ALL ENGINEERING-
CEFINED FEATURES AND SURFACE FINISHES AND TORQUE REQUIREMENTS ARE
COMELETELY INSFECTED AND VERIFIED.

THE PRIMARY INTERFACE SEAL IS CHECKED FOR ID, OD AND ROUNDNESS. ALL
DIMENSIONS DEFINED IN DRAWING ARE VERIFIED BY INSFECTIDN.

CRITICAL PROCESSES
HEAT TREATMENT AND FART PASSIVATION ARE VERIFIED BY INSFECTION.

NOH-DESTRUCTIVE EVALUATION
PARTS ARE RADICGRAPHICALLY AND DYE PENETRANT INSPECTED AS IMPOSED BY
ENGINEERING IN THE DRAWING REQUIREMENTS.

TESTING ' .

ATF AND TEST MEASUREMENT EQUIPMENT CALIBRATION VERIFIED BY INSPECTICH.

HANDLING /PACXAG]TNG i
PACRAGING FOR SHIFPMENT VERIFIED BY INSPECTION.

(D) FAILURE HISTORY

THERE HAVE BEEN NO ACCEPTANCE TEST, QUALTFICATION TEST, PIELD OR FLIGHT
FAILURES OF THIS YAILITIRE MODE ASSOCIATED WITH PIECE DPART STROCTURAL
FAIILURE.

HIGH CLOSING TORQUE ON THREE OCCASTONS DURING ATP EAS DETERMINED THAT A
REDESIGN WAS NECESSARY ON DRIVE SHAFT BEARINGS (REFERNCE CAR'S AR8548,
AB3%14, ABB726). TOQLERANCES ON THE BEARING WERE REVISED AND THE
ALIOWARLE TORQUE AT CRYOGENIC TEMFERATURE WAS INCREASED FROK 100 PT=LBS
TO 1440 PT-LBS.
—

(E) OPERATTOMAL USE

HNO CREW ACTION CAN BE TAKEN.
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