FAGE: 1 PRINT DATE: 0511/94

FAILURE MODES EFFECTS AMALYSIS (FMEA) — CRITICAL HARDWARE
NUMBER; 03-1-0407-X

SUBSYSTEM NAME: MAIN PRQPULSION

HEVISION: 1 SH1m4
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LAU : DISCONNECT, LH2. 17 INCH MC284-0989-0451 (ORB HALF)
LAY DISCOMNECT, LH2, 17 INCH MC2B4-0380-1451 (OAB HALF)}
LAU . DISCONNECT, LH2, 17 INCH MC284-0389-0452 (ET HALF)
FART DATA

EXTENDED DESCRIPTION QF PART UHDER ANALYSIS:
CISCONMNECT, LH2 FEED, 47 INCH, ORBITER & ET HALF. {PD2)

QUANTITY OF LIKE TEMS: 1
ONE

FUNGCTION:

ET/OABITER FEED LINE DISCONNECT PROVIDES LH2 FROPELLANT TO THE MFS AND A
MEANS OF LOAGIMNG AND DETAMKING THE ET. EACH DISCOMMECT HALF CONTAINS A
PHNEUMATICALLY ACTUATED FLAPPER CLOSURE DEVICE WHICH REMAINS IN TS LAST
ACTUATED POSITION (BISTABLE). THE VALVES ARE CLOSED AFTER MECO TO
FREVENT FRORULSIVE VENTING LEADMNG TO ET/DARITER RECONTACT, TILEDDOR
DAMAGE DUE TO EXPOSURE TO FROPELLANTS, LOSS OF HELIUM SUFPLY DURING
MANIFCLD REPRESSURLZATION {(RTLS/TAL ABOAT CRITICAL), AND SYSTEM
CONTAMINATION DURING ENTRY, DURING UMEILICAL SEPARATION, THE VALVE
SYSTEM |5 DESIGHNED TO MECHANICALLY CLOSE BOTH THE ORBITER AMND ET
DISCONNECT FLAPPERS IF UNABLE TO CLOSE THEM PNELIMATICALLY (POST MECO).

. REDUNDANT QPEN AND CLOSE [TWO EACH) VALVE POSITION SWITCHES ARE
LOCATED ON THE ORBITER HALF OF THE DISCONNECT. THE FLAFPER DRIVE
MECHANISM IS DESIGNED TO ALLOW RELIEF OF PROPELLANTS TRAP PED BE['WEEN
THE FLAFFERS AFTER ﬂISEGNNEGT CLGSURE.

A PNEUMATICALLY ACTUATED LATCH MECHANISM 12 PROVIDED TS PREVENT THE
VYALVE FLAPPERS FROM CLOSING DURING FLOW CONDITIONS, THE LATCH IS
BISTABLE AND IS CONTROLLED BY A SEPARATE PNEUMATIC ACTUATOR ASSEMBLY
WITH REDUNDANT LOCK AND UNLOCK (TWO EACH) POSITION SWITCHES. LATCH
MECHANISM INCORPORATES A TOGGLE PIVOT WHICH ALLOWS FLAPFER CLOSURE
DURING BACK UP MECHANICAL SEPARATION WITH LATCH IN LOCKED POSITION. SEE
LATCH FMEASCIL 0454 FOR ADDITIONAL INFORMATION.
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SHUUTTLE CRTTICAL ITEMS LIST - ORBITER

SUBSYSTEM : MAIN BROPULSION FMEA NO: 03-1 =0407 <10 REV:12/17/¢

LSSEMBLY T CRIT. FTUNT:
B/H RI 1 MCZBE =038 9=xHXX CRIT. HDOW:
DEB HALF 0451 .
ET HALF 0432 o
P/N VENDOR: VEHICLE 102 133 b

QUANTITY 1 . EFFECTIVITY: x X :

r ONE FHASE(Z) : BL Lo X Q0 oo I=
RELDUNDANCY SCRETN: A- B- c-

PREEPARED BY:. "

DES J T QsSLUND

BEEL L H FINERERG

QE E M GUTIERREZ

ITEM:

DISCONWECT, [H2 FEED (WITH LATCH) 17 INCH, ORBITER & ET HALS. (FPC2)

FUHCTION: - .

ET/CRBITER FEED LIMNE DISCONNECT PROVIDES IM2 PROPELIANT T THE MPS AUD
MEANS OF LOADING AND DETANMING THE ET, EMCH DISCONNECT HALF CGONTAINE
PHEUMATICALLY ACTUATED FLAPPER CLOSURE DEVICE WHICH REMATNS IN ITS Lat
ACTUATED POSTTIGN (BISTABEIE]. THE VALVES ARE CLOSED AFTER MECO TO
PREVENT PROPULSIVE VENTING LEADING TQ ET/ORBITER RECCNTACT, TILE/DOCE

. DAMASE DUE TQ EXPOSURE TQ PROPELLANTS, LOSS OF HELIUM SUPPLY DURING
MANTIFOLD REPRESSURIZATIGN (RTLS/TAL AZORT CRITICAL), AND SYSTZH
CONTAMIMNATION DURTIHG ENTRY. DURING UMBILICAL SEPARATION, THE VALV
SYSTEM IS DESIGNED To MECHANICALLY CLOSE BOTH THE ORBITER AND ET
LISCONNEST FLAPPERS ITF UNAELE TO SLOSE THEM PMEUMATTICALLY (PQST MECC) .
REDUNDANT OPEN AND CLOSE (TWO EACH) VALVE POSITION SWITCHES ARE LOCATE
oM THE ORRITER HEALF OF THE DISCONNECT. THE FLAFPER DRIVE MECHANISY Is
DESTONED TO: ALLOW RELTIEF OF PROFELLANTS THRAFPED BETWEEN THE FLAFTERS
ARFTER DISCOMNECT CLOSUPRE. -

A PNEUMATICALLY ACTUATED LATCH MECHANISM IS PROVIDED TO PREVENT THE VA
FLAPPERS FHOM CLOSING DURING FLOW CONDITIONS. THE LATCH IS BISTARLE A
IS CONTROLLED BY A SEPARATE BNEUMATIC ACTUATOR ASSEMBLY WITH RECUMDANT
LOCK AND UNLCCE (TWo EACH) POSITION SWITCHES. LATCH MECHANTSM
"ITHCORPOPATES A TOGGLE PIVOT WHICH ALLOWS FLAPPER CLOSURE DURING BACK U
MECHANTCATL SEPARATION WITH LATCH IN LOCKED POSITION. SEE LATCH FHMEASC
0454 FOR ADDITIONAL INTORMATION.

FAILURE MODE

ERRCNEQUS INDICATION (VALVE QPEM, CLOSED POSITION INDICATOR ON)
POST MECO, PRE-UMBILICAL RETRACT ’

CAUSE(S)
PIECE FART STRUCTLRAL FAILURE CF WALVE



SHUTTLE cRITICAL ITEMS LIST - QREITER

2aJBSYSTEM ¢ MAIN PROPULEIAN FMEAL MO: §3al -g407 =17 REV:13/17/87

EFFERT(S) ON:
(A)SUBSYSTEM {E}IHTERFACES (C)MISSION {D)CREW/VEHICLE

(A,B) RESULTS IN EITHER FLAPPER (ORBITER OR ET) FAILING TO @LOSE BUT

BOTH CLOSED POSITION SWITCHES TNDICATING ON. STRUCTURAL FAILURE QF THLD
MECHANTCAL LIMMAGE TO TEE FLARBER WOULD NOT ALLOW EITHER FLADPER To OLSSE
BY FNEUMATIC ACTUATION OR BY MECHANICAL SEPARATION (UMBILICAL RETRACT) .
VEHICLE SOFTWARE WILL PROCEED WITH ET STRUCTURAL ZFEPARATION IF ONE OF TWO
CLOSED SWITCHES INQICATES "QW". BESULTS IN POSSIBLE TILE AND DOCR DAMAGE
AT THE UMBILICAL AREA OUE TO CRYJ EXPOSURE AND QREITER/ET RECONTACT LUE
TC PROPULSIVE VENTING FALLAWING ET STRUCTURAL SEPARATION. ALSO MAY
REEULT IN ET IMPACT QUTSIDE ALLOWABLE FOQTPRINT.

(C,0) POSSIBLE I0S5 OF CREW/VEHICLE/LIFE/FPROFERTY

DISPOSITION & RATIONALE;
(AJDESIGN (B)YTEST (C)INSPECTION (D)FAILURE HISTORY {E)OPERATIONAL USE

(A) DESIGN

A PNEUMATIC ACTUATOR MOUNTED oW THE ORBITER HALF OF THE DISCONNECT DRIVES
THE ET FLAPPER THROUGH A ROLLER/CLEVIS LINKAGE. THIS ACTION IN TURNM
DRIVES A SECOND ROLLER/CLEVIS LINKAGE WHICH OFEFATES THE ORBITER FrARTIR
AND THE POSITICON INDICATCR ASSEMBLY. THE POSITION INDICATORS ART MOUNTID
ON ONE END OF THE OREITER FLAPPER DRIVE ARM SHAFT. THE SHAFT IS LINKED
TC TEE POITITIOHN INDICATUR CRIVE CAlM. THE INDICATORS ARE MECHANICALLLY
ACTIVATED MICROSWITCHES.

. THE DISCONNECT VALVE CONSISTS OF COMPONENTS MANUFACTURED FROM 2024-TS31
AL ALIOY (FLAFPER ASSEMELY), INCONEL 718 (ARM FOLLOWER) AND A286 CRES
(APM DRIVE ASSEMBLY). THE VALVE HOUSING IS MANUFACTURED FROM 2213 AL
ALLQY.

DESTGN FACTORS OF SAFETY FOR INTERNAL PRESSURE ARE 1.2 PROOF, 1.5 BURST
FOR THE DISCONNECT. THE FLAPPERS ARE OESIGNED TO WITHSTAND X PROOF
ERESSURE IN THE CLOSED POSITION OF 286 PSIGC FOR THE ORBITER SECTION AND
58.% PSIG FOR THE EXTERNAL TANY SECTION. THE DRIVE MECHANISM HAS A
MINIMUM LIFE EQUIVALENT OF 100 OREITER MISSICNS. THE QRBITER FLAPPERS
HAVE A MINIMUM USEFUL LIFE OF 1500 CYCLES WHICH IS EQUIVALENT TO 100
CRBITER MISSIONS. THE ET FLAPPERS HAVE A MINIMUM LIFE QF 150 CYCLES
WEICH IS EQUIVALENT TO ONE ORBITER MISSICON. STRUCTURAL ANALYSIS
INDICATES POSITIVE MARGINS OF SAFETY FOR ALL CONDITIONS OF VALVE
CUPERATION: FRACTURE/FATIGUE ANALYSIS SHOW THAT ALL CRITICAL BRRTS ARE

SATISFACTORY FOR FOUR TIMES EXPECTED LIFE (ET - ONE MISSICN, ORBITER -
100 MISSIONS).

{8) TEST
ATP [ACTUATOR)
FROQT: RMBIENT, 12738 PSIG

OPERATIONAL (TWG CYGCLES): AMBIENT: 400, 740, 780 PSIG-

Lol I | A4 Anm4



SHOTTLE CRITICAL ITEMS LIST = QRBITER

SUBSYSTEM : MAIN PROPULSION FMEA HOC: Q3-1 -0407 -10 REV:L2/17,

RESPONSE TIME {DPENIHG}CIGSING]: ROOM AMBIENT/=300 DEZ F
RESEUN3E TIM= AT 400, 700 AND 7RO PBS:

LEAKAGE: EXTERNAL AND INTSRNAL, AMBIINT AND CRYCQ
ATP - ET/ORBITER MATED DISCONNECT ASSEMELY

TLAPPER ANGLE: ET 0.75 +/~ 0.25 DEG, QR3 2.4 +/- 0.25 DEC
TIP LOAD: ET E5 LB MINIMUM, QRB 40 L3 HIHIHﬁH

PQSITION SUIT-H VERIFICATION: LATCH IN LOCEKED POSITICN. RCTATION FR{
FLAPPER POSITION OF REST CN DOWNSTRIKE SURFACE To FLAPPER POSITICHN
WHERE ©PEN INDICATOR LIGHT TURMS CN MUST BE 4 DEG, MINIMUM.

FRCOP: AMBIENT, 1275 PSTG, ACTUATOR
284 PSIG POR QRBITER CLOSTTRE DREVICE
B3 PSIG FOR ET CLOSURE DEVICE

GPERATIONAL CYCLE: CRYD, =300 0EG F, ACTUATOR PRESSURE 740 PSIG PSR 3
CYCLES AND 450 PSIC FOR 5 CYCLES
AMBIENT, He AT 406 PSIG (L CYCLE) AND 740 PSIG (S
CYCLES)

OPERATING TORQUE: ET LH2 SECTION, =410 DEG F FOR 3.5 HQURS MINIMUM,
' 150 FT=LB5 MaAX

CLEANLINESS VERITICATICON: MOISTURE FREE AND CLEANED TO LEVEL 400& GF
MA QL1l0=-201

LEAKAGE: EXTERNAL
VALVE: LN2/AMBIENT TEMPS: 50 SCIMS QF GHE AT 10 PSIG,
SCIMS OF GHE AT 50 PSIG; LATCH SHAFT SEAL, 30 SCTM:
ZHE —
LHZ TEMPS: 200 SCIMS OF GHZ AT 50 PSIG: LATCH
SHATFT. SEAL 30 SCIMS QOF GH:Z
VALVE ACTURTOUR:
CRYO (RODY TEMP AT -200 DEG F, ACTUATOR AT -—-20¢
Q DEG F)/AMBIENT TEMPS: 100 SCIMS OF GHE AT 740 PSS!

INTERNAL
VAIVE: AMETENT TEMES: 1000 TQ 2500 SCIMS OF GHE AT 1 °
" Ed P3IC
w2z TEMF3: 2500 SCIMS QF GilE AT &0 PSIG
VALVE ACTUATOR:
CRYS (BODY TEMP AT -31dQ DES F, ACTUATOR AT =20
0 DES F)/AMBIENT TEMPS: 100 SCIMS OF GHE AT 740 P3

RELIFF OPERATICN: =100 DEG F, CRACKING/RESEAT PREZSURE, Q.1-35 FSID [
QNLY]

03-1- 1422



SHUTTLE CRITICAL ITEMS LIST - ORBITER

_ SUBSYSTEM : MAIN PROPULSION FMEA NO: 03-1 -04087 -10 REV;12/.7/87

ELECTRICAI CHARACTERTSTICS {INSULATION RESISTANCE AND VOLTAGE DROEB), AND
LIELECTRIC STRENGTH

FLOW LINER - ROUNDNESS VERIFICATION (FREE END EIGET POINTS MEASUREMENT)
OPERATING TORQUE: ET LHZ SECTION SHALL BE MANUALLY ACTUATED

[OPEN/CLOSED) AFTER BEEING STABILIZED AT =41C DEG F.
TORQUE ESHALL HOT EXCEED 150 FT LBS.

CERTIFICATION

CIMPONENT QUALIFICATION (INCLUDES TESTING FRGM PREVIQUS CONTIGURATIG
----------------------- WITHCUT LATCH)

SALT FOG
VIBEATION = THREE AXES:
SIMUSQIDAL: S TS 35 HZ AT 0.25 G, ZERC TO PEAK

RANDOM: 20 To 2,000 HZ 5.7 & EMS FOR X-AXIS, 5.2 G RMZ FOR ¥
AND Z-=-AXIS, HO FLOW (LM2), FLAPPERES OPEN, LATCH
EMGAGED '

THE DISCONNZCT IS5 CHILLED WITH LH2 AND STABILIZED AT
=30% DEG F. 10 PSIG DISCONNECT, 740 PSIG ACTUATCE.
THESE CONDITIONWS ARE MAINTAINED THROUGHOUT SINUSGIIAl
AND RANDOM VIERATTON. ACTUOATOR WENTED DURING LAST TWO
MINUTES oF VIBRATION.

THEFMAL CYCLE: =400 T2 13S0 DEG F, 3 CYCLES

OPFERATING LIFE: AMBIENT, 740 PSIG HE FOR A TOTAL OF 2,400 CYCLES FOR
CRBITER AND 100 CYULES FOR ET. e
THE RELIEF MECHANISM WAS CYCLED DURING ET
VALVE CYCLING.

CRYO, 7¢0 PSIG HE, =400 DEG F FOR A TOTAL 2F 14000
CYCLES FOR ORBITER AND 30 CYCLES FOR THE ET.
THE RELIEF MECHANISM WAS CYCLED PDURING ET
YALVE CYCLING.
ELECTRICAL CHARACTERISTICS (INSULATION RESISTANCE AND VOLTAGE DROP)
LEAMAGE: EXTERMAL AND IMNTERNAL, AMEIENT AND CRYO

FNGAGE = DISEMGAGE: ENGAGE FORCE = 1040 LBES MAX, DISENGAGE
FORCE = 5000 LES MAX

i=1= 14972



SHUTTLE CRITICAL ITEMS LIST - OREBITER

SUAESYSTEM @ MAIN PREOPULSION FMEA NO: 03-1 -0407 -190 REV:13/177

BEURST TZST: PNEIMATIC ACTUATCR, 1700 PSIS EYDROSTATIC PRESSURE FOR
2 MINUTES

TYPE I AND TYFE II MATED {QPEN DOSITION} 450 BSIG HYDROSTAT
PRESSURE FOR 2 MINUTES

TYFE I AND TYPE II DEMATED (CLOSED FOSITIONMY 334 PELID TG
TYPE I, 68 P5ID TQ TYPE II FOR Z MINUTES

LMAILICAL SEPARATION TEST: (WITEQUT LATCH)

THE DISCONNECT WAS INSTALLED IN THE UMBILICAL ASSEMBLY DURING THE
SEFARATION TEST PROGRAM. THE UMEBILICAL ASSEMBLY WAS SURJECTEL TC
RANDOM VIBRATION TESTS (4.4 HOURS PER AXIS) WHILE FILLED WITH 192, -~
DISCONNECT WAS ALSO SUBRIECTEID TO TMBILICAL RETRACT TESTS AT EBOTH
HOMINAL CONDITIONS AND SIMULATED HYDRAULIC RETRACT ACTUATOR FAILURES.

UMBILICAL SEPARATION TEST: (WITH LATCH)

v —— — N A o A o e

FLAFPEE PHEUMATICS/LATCH PNEUMATICS/PYROS/RETRACTOR HYDRAULICS

(1) PNETMATIC CLISURE (NORMAL) - 4 CYCLES
{2) MECHANIGCAL CLOSURE (BACKUF) - 5 CYGCLES

EQOTH PERFORMED AT AMBIENT, L¥2 AND LH2 CONDITIONS.
FLOW LINER WATER FLOW TESTS: (LH2 VALVE QUALIFIED BY SIMILARITY TO La:

- ——— -

DESIGN FLOW TC 13,100 opPM
ALLOWABLE DELTA P IS 10 PSID AT THE LINER B

TO DETERMINE THE STABILITY OF THE FLOW LIMER. THE FLOW TUBE HAD No
PERPMANENT DAMAGE AFTER BEING SUBJECTED TO WATER FLOWS UPR TO 20,000 o
(TEST TIME QF 2 MINUTES / & RUNS MINTMIIM) . AFTER VERIFYING
PERFORMANGE AT 20,000 GFM, THE UNIT WAS SUBJECTED TO 22,70C GBFM TO
VERIFY DESIGN MARGIN (NQO PERMANENT DAMAGE).

FLAPPER AMGLE STARILITY MARGIN WATER FLOW TESTS

-——------l-l-i'--- —— —— ———— . - = W . i —

ELEVEW (ll) EXPLORATORY TEST SERIES (FLOW 4,000 TO 14,200 SEM)
E.T. FLAPPER SETTING VARYING FROM =3.9 TQ 2.5 DEG.
QRB. FLAPPER SETTING VARYING FROM ~0.9 TO 4.6 DEG.

CERTIFICATION TEST RUN AT WGRET CASEZ PRODUCTION SETTING (FLOW RANGE
TO 10%% POWER LEVEL}.

Fila 1 1 A4A™A



SHUTTLE CRITICAL ITEME LIST - QRBITER

SUBSYSTEM : MAIN PROPULSION FTMEA NO: D3I-1 =0407 =10 REV:X2/17,87

PROQUCTION ANGLE SETTINGS
E.T. 0.75 +/~ 0.2% DEG
GRE, 2.4 +/= 0.25 DBEC

FLAPFER TIP LOAD MRARGIN WATER FLOW TEST:

SEVEN (7) EXPLGRATORY TEST SERIES (FLOW RANGE TD 10%% POWER LEVEL)
FLOW 4,000 TO 13,100 GEM
ORBITER: 2.4 #+#/- 0.1 DEG

TIF LOAD RANGE: 22 TO &0 L3S

ET: 0.75 +/= 0.1 DEG
TIP LOAD RANGE: 20 TO 61 LEBS

RECOMMENDED TIP LOAD:

GRBITER: 40 LBS MINIMUM
ET: 5X LBS MINIMOM

LATCH WATER FLOW TESTS:

ELEVEN ([(1ll) EXPLORATCRY TEST SZRIES {Ftﬂw 4,000 TO 14,B00 GFM)

CERTIFICATION TEST RUN AT HOQMINAL EBRRQODUCTION EETTIHG.{FIEW RANGE
TO 109% POWER LEVEL].

TWO PROCF TESTS: 15,650 GFM AND 15,350 GBM
FILL FLOW DIRECTION: SIMILARITY TC LO2 PILL FLOW TEST

LATCH CRYJ FLOW TESTS: (LH2Z VALVE QUALIFIED BY SIMILARITY TO Laz)

SIXTEEN (16} TESTS WITH LN2Z/L02 (FLOWS VARY FROM ONE ENGINE AT &5% TOD
THREE AT 1091%1).

HRS0
V41AYO . 020 LHZ EXTERNMAL LEARK TEST (IS)
V41AYQ. 140 LHZ DECAY TEST (EVERY FLT)

" W41lRY¥0.221 EELIUM SIGNATURE TEST (EVERY FLT)
VLIAYD. 250 LH2 SHAFT SEAL LEAK CHECK (IS)
V41BB0O. 090 LHZ SEAT LEARAGE TEST (EVERY FLT)
V41BIQ.240 ORB/ET DISC RESPUWSE TIME (PGST FLT DATA ANALYSIS)
V41BUQ.23¢ DISCONMECT FLAPPER ANGLE VERIFICATION (EVERY FLT)
V4lBUQ.320 DISCONNECT INZPECTION AMD TIP LOAD VERIF {EVERY FLT)
V41BU0. 330 MPS COMPONEHNT CAVITY INSPECTISN (EVERY FLT)
V41BOO_ 370 LO2/LH2 17" pISC ACTUATOR OFERATIONAL VERIF (EVERY FLT}
T410AL.090 LO2/LHZ 17" DISCONNECT TMSPECTION (EVERY FLT)
T41FUN.040 OPENING TORQUE BEFORE MATING (EVERY FLT)



EHUTTLE ©RITICAL ITEMS LIST — QREBITER

SUBSYSTEM : MAIN PROFULSIGH FMEA NJ: 03-1 =0407 ~10  REV:12/17/

TL1TUN.Q&L ET 17" TIP LOAD/FLAFPFER ANGLE INSPECTION [EVERY FLT)
TALFUN.Q70 ROLLZR ARM INSPECTICN [EVERY FLI)

s00Q00.0%1 PDZ RESPONSE TIME (MATED) (EVERY FLT}

SOOHCS.400 VERILEFY ET/ORE DISC POSITIONS (PRICR TO MATING) (EVERY FLT)

() INSPECTION

AECEIVING INSPELTION

RAW MATERTALS ARF VERIFIED BY INSPECTION FOR MATERIAL AND PRUCESS
CERTIFICATTON. ALL MACHINED ITEMS ARE DIMENSIONALLY INSPECTED AND
VERTFIED (MIL=-STD-105). CHEMICAL/MECHANICAL PROPERTIES AND RECQRDS oF
RECTIVED MATERIALS ARE RETAIMED FOR VERITICATION. BODY FCORGING IS
ULTRASONICALLY AND DYE PENETRANT INSFECTEID.

CONTAMINATION CONTROL
CLEANLINESS IZVEL TO 4J0A VIA FRECN FLUSH AND SAMPLE VERITIED. ALL 3t
GROAVES ARE INSPECTED FQR CLEANLINESS AND EVIDENCE QF DANMAGE.

ASSEHBLTIIHSTALLRTIUH
THREADED INSEZERTS AND CRITICAL DIMENSICONS VERIFLED BY IMESPECTICN. SEal
SURFACES ARE VISUALLY INSDECTED FOR DEFECTS. EREFAIRED AND REWQRKED 7
ARY DIMENSIONALLY CHECKED. LoG OF CLEAN ROOM VERIFIED. ALL ENGTINEE:
DEEFINED FEATURES AND SURFACE FINISHES AND TORQUE REQUIREMENTS ARE
CAMPLETELY INSPECTED AND VERIFIZD.

THE PRIMARY INTERFACE SEAL IS5 ¢HECKEZD FOR ID, QD AND ROUNCWESS. ALL
DIMENSICNS DEFINED IN DRAWING ARE VERIFIED BY INSPE’TTQH-

tRITIGAL PROCESIES
HEAT TREATMENT AND EART PASSIVATION ARE VERIFIED BY INSEECTION.

HOM-DESTRUCTIVE EVALUATION
DARTS ARE RADIOGRAPHICALLY AND DYE FENETRANT INSPECTED AS IMPOSED BX
ENGINEERING IN THE DRAWING REQUIREMENTS.

TESTING
ATT AND TEST MEASUREMENT EQUIFMENT CALTIBPATION VERIFIED BY INSPECTICN

HAMDL ING /PACKAGING
PACKAGING FOR SHIPMENT VERIFIED BY INSPECTION.

{0) FAILURE MISTORY
THERE 'HAVE BEEN NQ ACCEFTANCE TEST, QUALIFICATION TEST, FIELD OR FLidl
FAILURES ASSQCIATED WITH THIS FAILURE MODE.

{£) QPERATIONAL USE
NO CREW ACTION CAN BE TAKEN.



