SRE CRITICAL MTEMS LIST

SUBSYSTEM:  THRUST VECTOR CONTROL

{TEM NAME- Exhaust Dugt Assembly

PART N0 . 10208-0002-101 M CODE: AD!

ITEM CODE: 20014 . REVISION: Basic
CRITICALITY CATEGORY: |1 BEACTION TIME: Seconds
NO, REQUIRED: 2 DATE: March 1, 15993
CRITICAL PHASES: Final Countdowr. Boost SUPERCEDES; March 1, 1994
FMEA FAGE NO.: A-{41 AMALYST: B. Snock/P. Kalia
SHEFT | OF 4 APPROVED: K. Henriuzs

FAILURE MODE AND CAUSES: External leakage of hot sxhansr gas {Sysiem A andior B) caused by:

a9 Q

204 an

Bellows facture/fadgue
Flange/dust fracture

Seal Dilure

Seal surface defect

Improper torque
Cottamisigon during assembly
Improparty locowired

FADLURE EFFECT SUMMARY: Fire and axplosion will bead to loss of migsion. vebicle and crew.

' REDUNDANCY SCREENS AND MEASUREMENTS: NA

RATIONALE FOR RETENTION:

A

DESION
Exhang duet assembly is made gp of three separme essemblics. (Comamingtion During Assembly)

The secrions are copnecisd by $-hole fanges and sealed by two redundant high temperanure "E* smls. The
flanges are boited topeles with Hﬁl?ﬂﬂlSHmdNﬁSlﬂHCﬂthuling& locknats. {Saal
Failure and Sl Surface Defects)

The upper duct assembly containg three bellows and is fabricated from 0.043 inch thick Inconel 623. (Beilows
FractwreTatigue and Flange/Duct Practare}
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o DBellows ars daubls ply with a lining and are sequred to the upper duct by welding. «Bellows FracureFauenea)

¢  The middle and lower dust assemblizs are fabricated from 0.043 inch thick [neonel 625, (FlangeDust Fracmset .

o The aft skart aesd s purged with GN2 prior to APL gtart up. reducing the O concentration to bess thap four
percent per OMESD File [T, Vol, |, requirement number SOOFMO 430 (Al Failyre Causes)

¢ All thiread fittings and connectors are wrqued per engineering specificanion and are lockwirad par M5 53530 as
applissble. {lomproper Tomue., mproperty Lockwired)

o  The upper duct zssembly was 1acred 3¢ part of the upper bracket ¢ertification vibration test. {All Failure Causes)

©  The completed exhanst duct assembly was subject to 2 canificatipn vibration fast. Documentad in Qualification
Tesi Repon ET4S, ETLY angd S5T-SC-TE-FRO2. {All Failure Cansach

E. TESTIMNG

o Compioed upper duct asxsembly is ieak checked ar 10 psi vsing GNZ with the duct submerged in water per
Meial Bellows Drawing X2504, {All Failume Causss)

o Leak test is performed 31 vendor on upper, 102060003 and middle, 1020640007 duc assemblies. {All Failure
Cagpseg)

o Dmgﬁu:hﬂmﬂpmwmﬂmhnmﬂmmmmhi cleaned and nspecied per
LOSPC-DIAL. (Al Failare Canvees)

o At installstion, tusbine exbaust dust asswmblies are leak tested with GNZ at 14 + /0 psig. Pressure decmy
greater thar 1.5 paig in ten minotes oot acceptable ey IOREQ-0021. para. 2.3.3.2. This 18 the last text on the
exhaust duct perfarmed priar 1o launch. (Al Fallure Canses)

o Post hatfire inspection and leak check per 10REC-0021, para. 2.3.16.4.(All Failure Canses)

C. IMSPECTION
VENDOR RELATED INSPECTIONS

¢ All matenal certificanons of fange, duct, and bellows are verifisd by LSBI (AR per SIF 1341, (Flange/Tnct
Fracture ami Dellows Fracture/Fanigns)

0 DimmﬁmsmwndnrmspmﬂdamimﬁudwUlQARpumlHl. {Bellows Frachoe, FlanpgeThue
Fractare and el Failurs)

¢ Verificanon of acorpance daa pack by USBI QAR per SIP 1341, (Al] Pailure Canses)
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FM Code: 20-01-34-A0! Caie larch 1. 1963

o

Verification of qualifreation of welding schedule including weld evajuation resulis by LABI QAR per STP 1341
{Eallows FracrureFaligue. FlangaTiuct Fracrurs)

Verification of vendor acceptance of finiched perpendicularity. llaness and soacenineity of Nanges is perivrmed
by USBI QAR pe8TF 1341. (Flange/Duct Fraciure)

Padiographic inspection of welds performed aod verified by USBI QAR per 3P ML {Bellows
FractureFatigue) .

Laak tesing is performed znd witn=ssed by the vendor on upper, 10206 0003 and middls 10206-0007 ducts o
confirm thar leakage is within ascepiable limits and is venfied by USRI QAR pet SIP 1331 (All Failure
Causes)

Critica) Procassea/Tnspections:

- Weld per MSFC-SPEC-135
- Fald Stem (bellows) par MIL-W-SESE
- Radiographic per MIL-STD-453
= Hedt trear par ASTM-BH4-82
. Sitver piating «f E-seal per AMS 2310G (Parz. 3.5.4 and 3.5 1.1 for
quality requiremenis )
KSC RELATED INSPECTICNS

Asszmbly, lorque. and lockwirs witnessed per 10REQ-0021, para 2.1.4 using assembly drawing  (Improper
Torque, Imoroperiy Lackwired)

Sealing surfaces of E-seals are irspecied for abscocs of physical defests prior 10 exhaust duct installation per
10REQ=002], para. 2.]1.1.2. (Seal Faiiure and Seal Surfacs Defect)
Twibine exhaust doct leak check is performad per J0REQ-0028, para. 2.3.3.2. (All Failure Cances)

O-Rings, ¥-Seals and B-Seals {as applizable) are inspected prier to installarion for abgencs of physizal defiscrs
per IOREQ-0D021, para. 2.3.0. (Seal Falure)

Sealing surfacss ace inspected. by TSHL prior t installation verifying Do contaminant or obstruction Fuss per
IOREG-0021, para. 2.3.0.(Saal Surface Defect)
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Ful Code 20-01-44-A01 Drate  Mlarch 1, 19635

4]

[nspections for {eaks. rubbing and discoloration are <eaducted per [OREQ-0021. parn 230103 gnd 23 153
reapeatvaly, Following low spead GN2 spin and high speed GM2 spin. [All Failure Causes)

Proper function of TVC systam is demansirated duning hotfire operations per IOREC-2011, para. 2.5. 18, 1All .
Failure Causes)

Pest horfire inspection for laaks and damags 1 performed per (0REG-G0T] -para. 2.3.16.4. (All Failurs Causes}

FAILLURE HISTORY

Criticality Category 1.

o Ng SRE failure history for this failure mods.

OFEFATIONAL USE

Nox appiicable ro this fhilor mods.
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