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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SIUTTLE CRITICAL ITEMS LIST = ORBITER

MAIN BRODUOLSION FMEA NC: 93-1 -0307 =% REV:12 /17787

SRIT. PLNC: P
MC234-0389=200XX . CRIT. HCW: z

OR2 HALF 0451
ET HALF 045352

VEHICLE 182 1931 Lo4
1 EFTECTIVITY: X X X
ONE FHASE(S): PL Lo X OO0 Lo LS

REDUMDANCY SCREEN:
APPROVED
4 E QSLUND D= *

CZSCONNECT, LH2 FEED (WITH LATCH) 17 INGH, ORBITER & ET HALF. {PC2)

FUNCTION:
EZ/ORBITER FIZD LINE DISCONNECT PROVIDES LHZ PROFELLAMNT TO THE MPS AND A
MEANS OF LOADING AND DETANKING THE ET. EACH DISCANNECT HALF CONTAINS A

PUELMATICALLY ACTUATED FLAPPER CLOSURE DEVIGE WHICH REMAINS IN IS IAST

ACTUATED POSITION (BISTAZLE). THE YALVES ARE CLOSED AFTER MECO 70

PRIVENT PROPULSIVE VENTING LEADING TC ET/ORBITER RECCNTACT, TILEKGGDE

CAIAGE OUE TO EXPOSURE TO PROPELLANTS, LOSS OF HEZLITM SUPPLY DURING
AAHIFOLD REFRESSURIZATION (RTLS/TAL ABQRT CRITICAL}, AND SYSTEM
CodTAMINATICON DURING ENTRY. QURING UMBILICAL SEPARATICN, THE VALVE
SYSTEM IS DESIGNED TO MECHANICALLY CLOSE BOTH THE ORBITER AND ET
DISCONNZICT FLAPPERS IF UNASLE T9 CLOSE THEM FNEUMATICALLY {POST MECC:) .
REIDUNDANT QOFEN AND CLOSE (TWQ EACH) VALVE POSITION SWITCHES ARE LOCATED
OH THE SREITER HALF OF THE DISCONNECT. THE FLAPPER DRIVE MECHANTSM IS

DESISNED TO ALLCW RELIEF OF PROPELIANTS TRAEPED BETWEEN THE FLASPERS
ATIER DISCDNWECT QLUSURE.

A PNEUMATICALLY ACTUATED LATCH MECHANISM IS PROVIDED TO PREVENY THE YVALVE
FLAPFERS FROM CLCSING DURING FLOW CONDITIONS., THE LATCH IS BISTASLE AND
IS CONTROQLLED BY A SEPARATE FNEUMATIC ACTUATOR ASSEMBLY WITH REDUNDANT
LeCK AND UNLOCK (IWQ EACH) POSITION SWITCHES, LATCH MECHANISM
L'CORPORATES A TCGGLE PIVOT WHICH ALLOWS FLAPPER CLOSURE DURING BACK U=
MECHANICAL SEFRRATION WITH LATCH IN LOCKED POSITION. SEE LATCH FMERA/CIL
0<34 FOR ADDITIONAL INFORMATICN,

FaIls TQ RELTEVE (BOTH ET & QORBITER VALVES CLOSED)
PEST MECO, FRE-UMBILICAL RETRACT

CAUSE(S)

BINCING.

03=1= 14172
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SHUTTLE CRITICAL ITEMS LIST - QRAJITER =

SUBSYSTEM @ MAINW PROPULSION FMEA NG Ql=1 -0457 -3 BREY:L2/17/3

EFFECT{<) ON:
(A)SUBSYSTZM (B} INTERFACES [C)MISSION {D)CREW/VEHICLE

(A,B)LHZ RELIEF CAPABILITY PROVIDED BY EACH DISCUNMEST. - (FLAPPER WILL
LTFT OFF OF ITS SEAT). RELIEF CAN BE ACCOMPLISHED IM EITHER DIRECTICN,
TOWARD ET QR TOWARD ORBITER. FATLIURE OF ONE FLAPPER, EITHER THE ORE-TE
OR ET HALF, TQ RELIEVE LH2 TRAPFED BETWEEN THE TWO DISCONHNECTS HAS MO
EFTECT. FAILS B SCREEN BECAUSE THERE IS NO INSTRUMENTATION TQ DET=CT
FATILURE MOCE.

(C,D)NG EFFECT.
{E)FUNCTIONAL CRITICALITY EFFECTS

FAITJRE OF BOTH DISCOMNMECTS TO RELIEVE WILL RESULT IN
OQVERPRESSURIZATICON AND RUPTURE OF INTERFACE SEALS AND DAMAGE T2
FLAPPER CLUSURES/MECHAMNISM. EESULTS IN LEAKAGE INTC UMRBILICAL
CAVITY, AT COMPARTMENT, AND CVERBOARD. PUSSIBLE AFT COMPARTMENT
QVERPRESSURIZATION AND INTERMAL/EXTERNAL FIRE HAZARD (RTLS/TAL).
PQSSI3LE LAaSS QF CREW/VEHICLE. ALSQ RESULTS IN POSSIBLT TILI ANC
DOCR DAMAGE AT THE UMRILICAL AREA OUE TO CRYC EXPOSURE.

AFTER ET STRUCTURAL SIRFARATION FATLURE WILTL RESULT IN Loss oF .
HELIUM SUFPLY DURING MAMNIFOLD EEPRESE CAUSING LISS OF AFT
COMPARTMENT -PURGE (RTLS AND TAL A3CRT CRITICAL). ALSO EESULTS ZY
QREITER/ET RECONTACT DUE TO FROFPULEIVE VENTING AMND ET IMPACT
OUTSIDE ALLOWABLE FoQTERINT.

PASSIBLE LASE OF CREW/VEHICLE/LIFE/PROPERTY

DISPOSITION & RATTONALE:
{A)DESIGM (B)TEST (5)INSPECTION (D)FAILURE HISTORY (E)OPERATIONAL LSE

(A} DESlexn
THE FLAPPER PISC SEAL (SEAL FLEMES) PROVIDES THE PRIMARY PRESSURE RELTIE:
OF Li#2 OR GH1 TRAFPED BETWEEN THE FLAPPERS OF THE DISCONNECT WHILE
CQREITER AND ET SECTIONS ARE MATED. THE DISC SFAL IS OF INCONEL 713 w-™
TEFLON CCATING. DESIGN RELIEF MECHANTISM HAS A MINIMUM FLOW CAPACITY COF
0.1 PCUNDS FER SECONT OF GHZI AT =412 LEG B AT A FRESSURE NOT TO EXCEED
5.0 PS5ID, LCESIGHN CRACKING AND RESEART FPRESSURE IS BEETWEEN 0.1 AHD % PsT)
AT AMEIENT TEMPERATURE. THEE DISCONNECT FQLLUWER ARM TCRSION EBAR
MECHANIZM PERMITS THE FLAPPER TU LIFT OFF THE SEAT AT A PRESSURE
DIFFERENTIAL OF APPROXIMATELY 0.2 PSI. BOTH VALVES ARE DESIGNED SuUCE
THAT THERE IS VERY LITTLE SURFACE AREA AVAILABLE FOR BINDING.

(3) TEST
ATP {ACTUATOR}

PROQF: AMBIENT, 1275 PSIG .
QPERATIONAL (TWO CYCLES): AMBIENT; 400, 744, 780 PgIc
03-1- 1414



SHUTTLE CRITICAL ITEMS LIST - ORBITER

SUBSYSTEM : MAIN PROPULSION FMEA NO: 03-1 -0aQ7 -3 REV:12/17/87

REISPONSE TIME (FFENING/CLOSING) : ROOM AMBIENT/~300 DEG ©
RESFONSZE TIME AT 400, 700 AND 732 PsIs

LFAKAGE: EXTERNAL AND INTERNAL, AMBIENT AND CRYO
ATP - ET/CRIITER MATED DISCONMECT ASSEMBLY

FIAPPER ANGILE: ET 0.75S +*/=~ 6.25 DEG, ORB 2.4 */ = 0.39 DEG
TIP LOAD: ZT 55 LB HINIMUM, ORB 40 LB MINIMUM

FASITION SWITCH VERISTCATION: LATSH IN LOCKED POSITION. ROTATICN Froy
FLAPPER POSITION OF REST ON DOWNSTRIKE SURFACE T FLATPER EC8ITICN
WHERE OFEN INDIZCATCE IIGHT TURMS QN MUST BE 4 DEG, MINIMUM.

PROCF: AMBIENT, 1275 PSIG, ACTUATAOR
236 PSIG FOR ORBITER CLOSURE QEVICE
58 PSIG FOR ET CLOSURE DEVICE

OFERATIONAL CYCLE: CRYQ, -300 DEG F, ACTUATOR PRESSURE T40 PSIG FUR 8
_ CYCLES AND 450 PSIG FOR 5 CYCLES
AMBIENT, He AT 400 PSIG (1 CYCLE) AND 740 PSTa (s
l'| CYCLES) -

CPERATING TORQUE: ET LH2 SECTION, =410 DES F TOR 3.5 HOURS MINIMUM,
120 FT-LBS MAX

CIEANLINESS VERTFICATION: MOISTURE FRFE AND CLEANED To LEVZL 400A 0OF
MA 0ll0-101

LEAKAGE: EXTERNAL
VALVE: LN2/AMBTENT TEMPS: S0 SCIMS OF GHE AT 10 PEIG, =L
SCIMS OF GHE AT 50 PSIG: LATCH SHAFT SEAL, BOC BCIMS ¢F
GHE
LH2 TEMPS: 200 SCIMS OF GHZ AT %50 P3IG; LATCH
SHAFT SEAL 80 SCIMS OF GH2
VALVE ACTUATOR:
CRYOQ (BCDY TEMP AT -300 DEG F, ACTUATOR AT -244 To
@ OLG F)/AMBIENT TEMPS: 100 SCIMS OF GHE AT 740 PSS

INTERNAL
VALVE: AMBIENT TEMFS: 1000 10 2500 SCIMS QF GHE AT 1 TO
' 80 PSTG
LN2 TEMPS: 2500 SCIMS OF GHE AT &0 PsIC
VALVE ACTUATOR:
CRYQ (BODY TEMP AT -300 DEe F, ACTUATOR AT -200 —o
¢ DEG F}/AMBIENT TEMPS: 100 SCIMS OF GHE AT 740 ps5Ia

. RELIEF QPERATION: -304 DEG F, CRACKING/RESEAT PRESSURE, 0.1-5 BSID (ET
ONLY)



SHUTTLE CRITICAL ITEMS LIST - ORBITER .

SUBSYSTEM : MAIN PROPULSICH FMEA NG: 03-1 ~02407 -9 REVI12/717/%

BURST TEST: PFNEUMATIC ACTUATOR, 1700 PSIG HYDROGSTATIC PRISSURIZ FOR
2 MINUIES

TYPE I AMD TYPE II MATED (OPEN POSITIQN) 450 PSIG HYLCRCSTAT
PRESSURE FTQR 2 MINUTES

TYPE I AND TYPE II DEMATED (CLOSED ROSTTTON] 333 BSTD TO
TYPE I, &8 PSID TQJ TYPE II FOR 2 MINUTES

UMBILICAL SEPARATICN T=sST: (WITHOUT LATCH)

- b bl

THE DISCOMNECST WAS INSTALLED IN THE UMBILICAL ASERMBELY DURING THZ
SEFARATION TEST PROGRAM. THE UMBILICAL ASSEMILY WAS SURIECTEDR TO
BANDOM VIERATIOM TESTS (4.4 HOURS PER AXIS) WHILE FILLEID WITH LW2. T
ODISCONNECT WAS ALSO SUBJECTIED TO UMBILICAL RETRACT TESTS AT BUTH
NOMINAT CONDITIONS AND SIMULATED HYDRANLIC RETRACT ACTUATCR FATZTRIS.

MAILICAL SEPARATION TEST: (WITH LATCH)

FLAPPER PNEUMATICS/LATCH PFNEUMATICS/PFYROS/RETRACTUR HYDRAULICS ‘

(1) PNEUMATIC CLOSURE (NWORMATL) = 4 CYCLES
{2) MECHANICAL CLOSURE {(BACRKUFR} = 5 CYCLFES

BOTH PERFORMED AT AMRBIENT, LZ AND LH2 CONDITIGNS.

FL2W LINER WATER FLOW TESTS: (LH2 VALVE QUALIFIED BY SIMILARITY TO LC2

. 2l sl - - -

DESIGN FLOW TOQ 13,100 GPM
ALLOWABLE DELTA P IS 10 PSID AT THE LINER

TO DETERMINE TME STABILITY OF THE FLOW LINER. TEE FLOW TUEE HAD NC
PERMANENT DAMAGE AFTEZR BEING SUBJECTED TOQ WATER FLOWS UP TO 20,000 &

(TEST TIME OF 2 MIMNUTES / & RUNS MINIMUM). AFTER VERIFYING
PERFORMANCE AT 20,000 GPM, THE UNIT WAS SUBJECTED TO 22,700 GPM 1IC

VERIFY DESIGHN MARGIN (NC PEEMAMENT DAMAGE] .

FLAPPER ANGLE STABILITY MaRGIN WATER FLOW TESTS:

ELEVEN {1l) EXPLORATORY TEST SERIEE (FTLOW 4,040 TO 14,200 GFM)
E.T. FLAPPER SETTING VARYING FROM -31.9 TG 3.5 DEG.
CEB. FLAPPER SETTING VARYING FROM =0.3 TD 4.8 DEG.

CERTTFICATION TEST RUN AT WORST CASE PRODUCTION SETTING (FLOW RANG
TG 108% POWER LEVEL).

[a R B | 1471 £



SHUTTLE CRITICAT ITEMS LIST - OREBITER

SUBSYSTEM : MAIN DPROPULSION FMEA NQ: 03=-1 -0407 =5 REV:12/17/87

ELECTRICAL CHARACTERISTICS (INSULATION RESISTANCE AND VOLTACE DROP!, AND
DIZIECTRIC STRINGTH

FLOW LINER - ROUNDNESS VERIFICATION (FREE EMD EIGHET PROINTS MEASUREMENT:
OPERATING TCRQUE: T LH2 SECTIAON SHALL BE MANUALLY ACTUATED

(OPEN/CLOSED) AFTER BEING STABILIZED AT =410 DEG F,
TORQUE SHALL NQT EXCEED 150 FT-LBS.

CERTIFICATION
COMEQMENT QUALIFICATION (INCLUDES TESTING FRCM PREVICHUS COMFIGURATION
e WITHQUT LATCH).
SALT FOG

VIBRATION = THREE AXES:
SINUSOIDAL: 5 TO 15 EZ AD 0.25 &, ZZRO TO PEAX

RANDOM: 20 TO 2,000 HZ 5.7 G RMS FOR X-AXI3, 5.2 G RMS FOR v
. AND Z-AXIS, NO FLOW (LNZ), FLADDERS CPEN, ramey
ENGAGED

THE DISCOMNECT IS CHILLED WITH LN2 AND STABILIZED AT
=300 DE&G F, 10 PsSIG DISTONNWECT, 740 FSIG ADTU =R,
THESE CONDITICNS ARE MAINTAINED THRQUGHOUT SINU-2ITAan
AND RANDOM VIERATION. ACTUATOR VENTED DURING LAST ™00
MINUTES OF VIBRATION.

THERMAL CYCLE: =440 T0 150 DEG F, 3 CYCLES
QPERATING LTIr-E: AMBIENT, 740 PSIC HE FOR A TOTAL OF 2,400 CYCLES FOR
CREITER AND 100 CYCLES FOR ET.
THE RELIEF MECHANISM WAS SYCULED DURING ET
VALVE CYCLING.
CRYQ, 740 PSIG HE, =400 DEG F FOR A TOTAL &F 100¢
CYCLES FOR ORBITER AND 40 CYCLES FOR TH= I7T.
THE RELIEF MECHANISM WAS CY¥CLED DURING ET
VALVE CYCLING.
ELECTRICAL CHARACTERISTICS (INSULATION RESISTANCE AND VCLTACE DROD)
LEAKAGE: EXTERNAL AND INTERNAL, AMBIENT AND CRYD

ENGAGE - DISZINGAGE! ENGASE FORCE = 100C¢ LBS MAX, DISEMGAGE
FORCE = £000 LRSS MAX

- - O



SHUTTLE SRITICAL ITEMS LIST - ORBITER .

SUBSYSTEM @ MAIN PROPULSICH FMEA MO: 03=1_ =0407 - -9 REV:1z/17/37

PRODUCTION ANMNGLE SETTINGS
E.T. 0.75 +/- 0.2% BEG
ORE. 2.4 +/— 0.25 DEGC

FLAPFER TIP LOAD MARGIN WATER FLOW TEST:

e e vl el e o —— P YR W W A WY Ny S iy - -

SEVEN (7) EXPLORATCORY TEST SERIES (FLOW RANGE TO 109% POWER LEVEIL!

FIOW 4,000 TO 12,100 GPM
OREITER: 2.4 +/- 0.1 DEG
TIP? LOAD RANMNGE: 22 TO &0 LBS

ET: 0.75 +/= Q.1 DEG
TIP LOAD RANGE: 20 TO 61 LBS

RECOMMENDED TIP LOAD:

CRELTER: 40 LBS MINIMIIM
ET: %5 LES MINIMUM

LATCH WATER FLOW TESTS:

-

ELEVEN (11) EXPLORATORY TEST 3ERIES (FLOW 4,000 TO 14,500 oPM

CERTIFICATION TEST RUN AT NOMINAL PRODUCTION SETTING (FLOW RANGE
TO 109% POWER LEVEL).

IWQ FROOT TESTS: 15,630 GPFM AND 15,850 GpM
FILL FLOW DIRECTION: SIMILARITY TO LO2 FILL FLOW TEST
LATCH CRYD FLOW TESTS: (LH2 VALVE QUALIFIED BY SIMILARITY TO Loz)

SIXTEEN (18) TESTS WITH LN2/0102 (FLOWS VARY FROM ONE ENGINE AT 55% TO
THREE AT lO0%%).

OHRsD
V41AY0.020 LH2 BXTERNAL LEAK TEST (IS)
V41A¥D.140 LH2 DECAY TEST (EVERY FLT)
V41AY¥0.221 HELIUM SIGNATURE TEST (EVERY FLT)
V41AYQ.2%0 TH2 SHAFT SEAL LEAR CHECK (IS)
V41BIU.240 ORB/ET DISC RESPONSE TIME (POST FLT DATA ANALYSIS)
V418U0.280 DISCONNECT FLAPFER ANGLE VERIFICATION (EVERY FLT)
V41BUC.280 DISCONNECT FLAPPER ANGLE VERIFICATION (EVERY FLT)
V41B0Q.320 DISCONNECT INSPECTION AND TIP LOAD VERIF (EVERY FLT)
V41BUC.330 MPS COMPONENT GAVITY INSPECTICN (EVERY PLT) .
V41BUQ.37¢ ORB/ET DISC PREFARATION FOR OPF ROLLOUT (EVERY FLT)
V41HV0.020 MFS ORB/ET DISC CLEANING (EVERY FLT)
V41BVO.030 ORB/ET UMBILICAL DISC AND SEAL INSPECTION (EVERY FLT)

Ni=1= T41R



SHUTTLE CRITICAL ITEMS LIST = CREITER

.SUBS‘ESTEH i MAIN PROPULSION © FMEA NO: 01-1 -p407 -3 EEV:12/717 /737

.

T=1lFUN. 240 CPRENING TORQUE BEFORE MATING (EVERY FLT)

T4LFUMN.381 ET 17" TIP LOAD/FLAPPER ANGLE INSPECTION (EVEIRY FLT;
TalAL.030 LOZ/LH2 17" DISCONNECT IMSPECTION {(ZVERY FLT)

T41QAL.100 LQz/1HZ 170 DISCONNECT CLEANING {EVERY FLT)

SQQHCL. 400 YERITY ET/ORB DISC POSITTONS (PRIOR TQ MATING) (EVERY FLT;
S00000.091 PDZ2 RESPONSE TIME (MATED) {EVERY FLT)

{C) INSPECTION

RECEIYING INSPECTTION

RAW MATERIALS ARE VERIFIED BY INEPECTION FOR MATERIAT AND PRCCESS
GEIRTIFICATION. ALL MACHINED ITEMS ARE CIMENSIONALLY INSPECTED AND
VERIFIED (MIL-STD-10%5). CHEMICAL/MECHANICAL PROPERTIES AND AFCORDS CF
RECEIVED MATERIALS ARE RETAINED FOR VERIFICATION, BADY FORGING T5
ULTRASONICALLY AND DYE PENETHANT INSFECTED.

CONTAMINATION CONTROL
CLEANLINESS LEVEL TO 400A VIA FREQH FLUSH AND SAMPIE VERILFIZD. ALL SZ=AL
CROUVES ARZ INSPECTED FOR CLEANLINTSS AND EVIDENCE CF DAMAGE.

ASSETMBLY/ INSTALLATION
THEREADED INSERTS AND CRITICAL DIMENSIONS VERIFIED BY INSPECTICN. SEATI=YO
. SURFACES ARE VISUALLY INSPECTES FOR DEFECTS. BEEDATIRED AND REWORKED ITCoMs
ARF DIMEMNSICONALLY CHECXED. LGS OF <LEAM ROoOM VERIFIED. ALL ENGINEZRING-
DEFINED FEATURES AND SURFACE FINISHES AND TORQOE PEQUIREMENTS ARE
COMPLETELY INSPECTED AMND VERIFIED.

THE PRIMARY INTERFACE SEAL IS CHECKED FOR ID, 90 AND ROUNDNESS. ALL
DTMENSIONS DEFINED IN DRAWING ARE VERIFIZD BY INSPECTION,

CRITICAL PROGCESSES :
- HEAT TREAIMENT AND PART BASSIVATION ARE VERIFIED BY INSPECTICH.

HON-DESTRUCTIVE EVALUATION

?ARTS ARE RADIOGRAPHICALLY AND DYZ PENETRANT INSPECTED 28 IMPOZED BY
ENGINEERING IN THE DRAWIKG REQUIRTMENTS. '

TESTING
ATE AND TEST MEASTTREMEONT EQUIFMENT CALIBRATION VERITIED BY INSPECTTON.

HANDLING/PACKAGING
PACKAGING FOR SHIBMENT VERITIED BV INSPECTION.

(D) FAILURE HISTORY

THIRE HAVE BEEN NQ ACCETPTANCE TEST, QUALIFICATICN TEST, FIZLD OR FLIGHT
FAILORES ASSOCTATED WITH THIS FAILURE MODE.

(E) OPERATIONAL USE
.:m CREW ACTICN CAN BE TAKEN.



