SRB CRITICAL ITTMS LIST
SUESYSTEM: THRUST YECTOR CONTROL

ITEM NAME: Servavalve Inlet Filter Assembly,
Part of Servoactuater

PART NO).: AT2488-1(Filicr & Slecve Assembly),

ASD636 (Flement) FMCODE: AD2
ITEM CODE: 20-02-02 EEVISION: 3
CRITICALITY CATEGOEY: | REACTION TIME: Seconds
NGO REEQUIRELD: 2 (one per actuarnd) DATE: March 1, 199G
CRITICAL PHASES: Bost SUPEECEDES: March 1, 1923
FMEA PAGE NG A-185 ANALYST: K. Sciuoeder/P. Kalia
SHAEET OF & APPROVED: E. Hendlee

FAILURE MODE AND CAUSES: Insftective filtering caused by:

o Defective filter eleiment
¢  Filter medinm migration

FAILLURE EFFECT SUMMARY: Conlamination causiag servovalves to fail leads to actaaror going hardover. Lose
of Thrust Vector Conirol will lead to vehicle breakup and Toss of mission and ercw.

RATIONALE FOR RETENTION:
A. DESIKGN

o The Scrvovalve Inlet Filter Assembly is designed and gualified in sccordance with end item specification
INSPCARSE.

o Maerial selection is in compliancs with MSFC-SPEC-322A. (All Failure Canscs)

o Tha filer is wire mesh constructed of CRES 3041, 3161, 321 or 347 malcrial with end finings welded 1o wire
mesh element. The filter is supported by 2 slesve 1o pravent sudden flow surges destroying the filter. The filter
elemenl is designed (o withstand 3250 pai, differential, without collapsing. (All Failure Canses)

0 The tilter is designed to enitap nonscluable contaminares of 10 micron nominal size and 15 microns abanluic,
The filler 1% sized for a service life of twenty flights without refimbishment. (Al Failure Canses)
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]

Servoactuator cleaning and assembly opcrations are performed in & controlled snvironmment confirming to Class
100,000 ¢lean roomn. The: clean room environment s cerified per Moag (AP 203-001-100. The filter is
cleaned In aceordance with 10PRC-Z0. (Al Failure Causes) |

The filter is designed for removel, cicaning, and rense. The fiNer assembly is interchangeable and traceahle by
filter element serial number, {All Failure Cavses)

The filter is designed to maximum pressure drops acress te filter of not more than 25 psid at the design fow
rate with 2 glean Alter end oot more thap, 100 psid with maximum design flow rate afier the completion: of the
lite duty cycle test par USBT Specification L0SPC-0035. (Al Failure Causes)

Fluid sarnpling valve ports are provided on the primary inlet and on the return side of the scrvoactuator. | AJ1
Failure Canszes)

The Servovaive inlet Filter Astembly, as part of the servoactuztor, was suhjected 1o gualification testing which
venfied the design requirements, including a buret pressure condoeted at Moog. The test regulis are reported in
Qualificatipn Test Report MSFC-EFT-200. The Mooz conducted burst prassure tasting results sre reporied in
Mooy Repord Nu. MR T-2980.  Two units were subjected 10 qualification testing.  Afier complation of the
MSFC/Moog conducted testing. the two unils were lom down and inspected.  There was no svidence of wear,
damage of other anomalies gs reported in Moog disassembly and inspection analysis reports. ME M-2982 and
MR M-2583. {All Failure Canses)

At the end of qualification esling, the Ollor was sucoowedully subjocted to a filter flow test. The report coniimms
ibc twenty mission gualification requiremments. (All Failure Causes)

TESTING

VENDOR RELATED TESTING
Servoactuator Acceptance Tests are performed per Moog Report MR A-2406, A fluid sampling valve is
installed on the tast onit retum port. The st acticle is eyeled 2t approximalely ffty percent stroke and a 100 mi
fluid sample is drawn in 2 pre-cleaned sample bonle in accordance with Moog Report MR A-2406. The sample
1z forwarded 2 Moog Qoality Contrel Laboratery for contamination analysis. {All Failure Canees)

A Two minute flushing procedure 15 followed when o hydraulic lioe is rernoved or retnstalled accerding to Moog
Eeport MR A-2406. (A1 Failure Cangsas)

Eeturbished servoscavors are tested az follows: (A1l Failurc Cauzes)

- Eod Iicm Acceptance Test per Moog MR A-2406. This is the same ATP as new hardware except some
component level tests are ot requansd
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when (Eardown does nar affect the validity of the previons comporent test. These sormponent tesrs
Power Valve Pressure Sain, Transient Load Relief Valve, and Servovalve Differsntial Pressurs Transducers.

K5C RELATED TESTING

Helium is verified for cleanliness and composition (puriiy and perticoiatz count) prior to introduction o on-
board circwits per 10REQ-0021, para 2.3.2.5. (Al Faiiare Causes)

Hydravlic tiuid is verified for cleanliness and composilion (purity and particulate couRt) privr w introcduction @
on-board Hydraulic circults per 1OREQ-0021, para. 2.3.2.6. (Al Failure Causes)

Effluent hydeaulic fluid is verificd for moismre content and clearliness (watcr contern! and pardoulate count)
from the rock actuator, the K1t reservaiz, the rock reservoir and the tilt actuator per 10REQ-0021, para. 2.3.12.%,
CAll Hailuts Cageas)

Functional operation of the actuaters is veritfied during hottire par 10REQ-0021, para. 2.3.18.3. (Al Failure
Canses)

Acmator null, linearity and polarity and servovalve redundsney werification tests are performed per 10REQ-
0021, pars. 2.3.14. {All Failure Causes)

Hydranlic flutd is verified for cleanliness and compazition (purity and particulare count) prior to introduction o
on-brard Hydrawlic circuits during prelannch opermions per OMRSD File 'V, Vol 1 Requirement MNumber
B4ZHPO.O10. (Conlamination)

Ascent Thrust Vector Control/SRB-TYC system response W predefined input commands per OMRESD File 1L
¥ol. 1 Requiremeant Nuenbrer SOC000,550 (Gain Test). (Al Failure Causes)

Diynamic operation of the Ascent Thrust Vector Control/SRE-TWE System Failure Detection and Isulation
Circuitry per OMRSD File I, Vol. 1 Requirement Numbers SO000.670 and 680 (Individual Channel Testh
(Al Failure Canges) :

Fregquency response (2ain and phase) and stap response of the Asvent Thryst Vector Control/SRB-TVC £ystem
per OMRED File 11, Vol. | Requirement Nombers 500000.720 and 750 respociively (Fri/Step Response Teso,
(Al Failure Canses)

Gimbal test performed after SRB HPU statt under control of automete=d soliware in Ground Lannch Ssquencer
(GLE) and Bedundant Set Launch
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dequencer (RSL3) vorifies actualor performance by monitoring actuator posidon, servovalve Sifforential
pressure, isolaton valve events and APU wrbine speed (rclatcd to acruaror pressure switch). Passifail oriteria for
automiled portions of lemninal countdown are controlled by OMRSD File T, Vol, 1 Requirement Nimber
S00F30.030 and launch commit criteria. This is the last test that verifies actuaur porformance. (Al Failurs
Causgs) :

o The above referenced OMRSD wating is performed every fligl.
. MSPECIION
VENTOR RELATED INSPECTIONS
o 1I3BI QAR wilncsscs final actuator ATF per USBI SIF' 1127, (All Fallure Causes)

o USBI QAR verifies hydraulic fluid is inspected for contamination before loading per S1P 1127, (ATl Failure
{Causes)

o USBI AR verfies filtzr material, cleanliness and assembiy certificarions per 8TP 1127, {All Fuilurc Causzes)

o USBI QAR verifies Moog data of inspectlion and (esl rocotds from filter vendor per S1P 1127, (ATl Failure
Canses)

v LUSEI QAR vorifics traceability records per TISBT STP 1127, (Al Failure Causes)

« During refurhishment and prior w reuss, the servoacmamt is disassemblod, cleaned, inspected and tested 1o
ensure proper perlvrmance per 10SPC-00131. Preliminary evaluaden includes: (ATl Faiture Canscs)

- Clean and inspeet cxternal surfaces

- Functional test

- Disasserobly as required to inspect the bodydcylinder interface and buzhing, apoal and sleeve assernbiies of
the: selectar valve, lock valve, sorvovulves, and power valve, for evidence of ssawater contamination.

¢ Extent of repair is dstermined from this evaluation and accomplished per the following groeral requirements.
{All Failure Causes)

- Tatal disassembly 15 required if any wetted hydraulic surfoee discloses seawsaler contaminaion.
= All nepains an: processcd by the cognizant Matcriat Review Board.

- Al seals which have been removed from the installed posidon or exposcd o seawater contamination ars
replaced
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= ANl hydravlic surfsccs thal bave been exposed (o Seawater conmmination are recleansd por Moog
Docurnens S0-080-100, supplement 32 and ME-C-564 28,

- Repassembly per the same procedures and controls as new hardware,

NOTE: The filter is removed and cleaned during the refuchishment process only if the wbowve level of
dirassernbly dischoses seawarer,

o Crideal Processes/Inspections:
- Weld, filter per Wintec WSF-008-113.
ESC RELATED INSPECTIONS

o Helium cleanliness and composition (purity and particulaze count) are verified prior 10 introdoction to on-board
cireuits per IOREQ-0021, para. 2.3.2. 5. (A1l Failure Causes)

0 Hydranlic fluid elsanfiness and composition {purity and particulate count) are verified prior w0 introdustion 10
on=hoard Hydranlic circwits per T0RE-0021, para. 2.3.2.6. (AN Fuiiure Canses)

o The moisture content and clearliness (water content and parlicufale couml) of the ciilucnt hydraclic fluid ffom
the rock actuator, the 1l reservoir, te rock reservoir and the it actuator are verified per 10REQSKIZ], pars.
231235, (Al Failure Causas)

¢ Proper tunction of TVC system is demensirued during Hutfire operations per 10REG-0021, para. 2.3 16, {4l
Failure Causes)

n  Hydraolic fluid ceanliness and compositon (puctty and particulats count) are verified prior w introdaction 1o
ot-boerd Hydraulic circuits during prelaunch operations per OMRSD File V, Vol 1 Requirement Number
BAZHIMLO10, (ALl Faire Causes)

o SEB TVC acmuator positioniog st is perfoomed per OMRESD File T1, Vol. 1 Requirement Numbar SO0000.630.
CAll Fajlurs Cavsas)

o Both SEE individual charmal null {25t and actuater individual channel ramp test are performed per OMRSD File
11, ¥ol. I Regoirement Numbers SOO000.670 and 680 rezpeciively. (Al [Failure Capeas)

o  Both SR actuaor frequency response and step response tesis are performed per OMESD File 11, Vel 1
Requirgment Wumbers SO00C0 720 and 750 respectively. (Al Failure Cauges)

L FAILURE HISTORY
n  Failire Histories may be abtzined from the PRACA database.
E. OPERATIONAL UUSE

o Nol applicable 1o this failure mode.
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