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B Design Data Fated Current 40 ma 20 mA 40 m#,
|Cparating Pressure 250- 3000 PSIG|Coll Inductance 010 H 0.36 H 0.12 H
Tempesature Range 29 136 "C |Electical Power 0.084 W 0.08¢ W 0128 w
Seal Material Witon Polarity Tor Walve
Operating Fluid Opening  Aand C+ A+ D- A B
Recommended Cleaniiness Class 150 4408<= 14111 Riated Fiow at 1000 psi
Filter Rating By 275 drop across Servovalve 5.0 GPM
Installation Operations  Any position, foced or moveabl Torgue Motor Coil
‘fbration A0 g, 3 Axes m per Col) 1000 +- 10°%%
Weight 0.88 kg |Continious Saturation
Degree of Profection EMG0E29P: class IPGS Current! Power per Col - 20 ma, 0.5 L
alve Body Version A way Null Internal Leakage at
Filot Stage Mozzle! Flapper 1800PSIG Mominal 0.43 GPM
Pilot Conmaxchion Internal Overlap Limit 2 W
Fluid Supphy corstant Supply pressure Mechanical Mull Bias
Supply Pressure Criteria 10 +-= 49
rTiiry 14 bar |Dynamic Response at
max 210 bar | 1500 PSIG Supply Pressura
|F'n:-|:lf Prassure 310 bar Decibels 3 Do
Flow Telerance @@ 1,000 ps dP, -10 a Frequency 65 Hz
Symimetry =10 % Phase Lag a0 DEG
Theareshold = 0.5 % |Leadwine 22 AWG
1I-I',Isteresis =30 % |Leadwire Length T2-78 Inch
Mull Shift =20 ]
Tatal Deadband 025 %
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ISO 10372-03-03-0-92




&3 SERIES

“«_ .0 STAGE SERVOVALVES

71203 SERIES SERVOVALVES

The T3 Series fAlow con-
trol servovahmes are throtte
valves for 3- and proeferabhby
4-way applications. Thoy are a
high performance, Drao-stage
design that covers the range of
rated flows from 1 to 15 gpm
at 1000 psi valve drop. The
Cutput stage s a closed center,
four-way sliding spool. The pilot
stafe 15 8 symmetrical double-
nozzle and Nagpes, driven by
# ~ubde gir gap, dry torgue

Jr. Machanical feedback of
spod positon is provided by

VALVE FEATURES

a cantilever spring The vahe
design is simple and rugged for
dependabile, long Hle operation,
These valves are suitable
tor electrotydraulic position,
speed, pressure or force con-
trol systems with high dynamic
MESpONSE Pequirements,

Principle of operation

An electrical command signal
(fowv rate set point) is applied
o the torgue motor coils, and
cregies o magnetic force which
acts on the ends of the pilot
stage armature, This causes a

= 2-stage design with dry torgue motor
= Low fricticn double nozzle pllot stage

deflection of the armatureflap-
per assembly within the fexure
tube. Deflection of the fepper
restricts fuid foeer through one
nozzle which is carriesd through
to ane spos end, displacing
ihe spoaol.

Movement of the spool
opens the supply pressure port
iF] to one control port, while
Sirmaltaneously opening the
tank port (T) to the other
cantral part. The spoal motion
a0 applies a forge to the
CANGIEVEr Spring, crating a
rastoring torgue an the
armatsre/flapper assembly,

> Ruggad, long-life design

Oince the restoring targue
becomes aqual to the torgue
[riarn the magnetic foroes, the
armmatuneflapper assembly
moves back to the neutral
pasition and the spoal is held
open in & state of equilibriom
until the command sigral
changes to a new e,

Im surmmary, the spool
pesitson is proportional to the
Input current and with con-
stant pressure drop across the
walve, Mosy to the load is pro-
portional to the spool position

= High spoal control forces

= High dynarmics

The: actual fiow is dependent
ure electrical command signal

walve prossure drop. The
P for @ gisien valve pressure
drop can be calculated wsing
the sqguare root function for
sharp edoge orifices;

2001

Q - Qm'ulll :FF:F

) [gpm] = calculated fiow
Ow [gpm] = rated flow

Op [psi] = actual valve
pressure drop

Ope [psi] = rated valve
pressure drop

This cataloq s I isars with technical

M. To eevsune (hat sl necessary

characterstics for function and safery
al ha BysIem are lFI.'E"l. e user hes

= High resolution, low hysteresis

> Completely set-up at the factory

> Small body size

to check the suitabiity of the

pradiscts described here. In cass
of doube, please contact Moog Ine.



T71/2/3 SERIES

GENERAL TECHNICAL DATA

Diperating Pressure
ports PT A and B
Temperature Range
Fluid
Ambient
Seal Material
Operating Fluid

Recommended viscosity

Systern Filtration: High pressune filter (without bypass,
but with dirt alarm) mounted in the main flow and if possible,

directhy upstream of the valve.

Class of Cleanliness: The cleanliness of the hydraulic fluid

greatly eflects the performance [spool positioning, high resoclution)
and wear [metering edges, pressure gain, leakage) of the sereovale,
Recommended Cleanliness Class

For mormal operation

For konger life
Filter Rating recommendad
For normal operation
For longer life
Installation Operations
Wibration
Weight
Shipping Plate

r'a
A"
up to 3,000 psi Eﬂﬂ | :
AD°F to 275°F ::é s :
-A0°F wo 275°F
Viton, others on reguest W f‘!
Compatible with common é "_,_..‘-""1 :
Prydraulic fuids, other fluids e e
on request. = d
BO-450 SUS & 100%F : o >
\‘:-p | ‘_.,.-r"" —
74{; = e
Wl
50 . : =
L~ 1] =
H——
st T~
IS0 4406 = 14117 L]
1500 4406 < 1310 3 T ,,.--"‘"fr
Bie @ 75 (10 pm absolute) 15 e
. o 75 (5 pm absolute)
Ay position, fixed or moveable, 1o T
0 g 3 axes S—— = . :
2.0 1. (0.9 k) L ;
Defivered with an o sealed g i :
shipping plate. i /fr —— i
00 300 400 300 700 1000 000 3000
Walve Prossure Dimg Bp (pe)
Valve Flow Diagram
Yalve flow for maximem valve opening (100% cﬂmmnd
sigmal) as a function of the valve pressure drop.
L.»'f"‘
%
— ] B~
e __.l
P B T A

View from Prosuwure Side



z /3 SERIES
wHNICAL DATA

Model... Type
Mounting Pattern
Valve Body Version

Pilot Stage
Pilot Connection
Rated Flow

Response Time*
Threshold®

F -teresis*

Pt Shift

MNull Leakage Flow®

Crpdonal, Internzal or Bxxernal
(£10%) ac op= = 1,000 psi

Seandard [gpm)]
Srandard [ivas]
[%]
(%)
atmT = 100°F [%]
maz, [epm]

* Measured at 1,000 psi pilot or cperating pressure

Typical characteristic

curves with +40% and £100%

imput signal, measurad at
3,000 psi operating prassura.
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Frmancy [Hi)
w1 25, wred § gpon

17 17 173
IS 10372-02-02-0-92
4wy
L-stage with spool-bushing assembly
Mozzle/Flapper, Highflow
Ingernal anly
1.0 15 50 10,0 15.0
[ & & 10 I&
=0.5%
= 3.0%
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035
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771/2/3 SERIES
INSTALLATION DRAWINGS
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The mounting manifold

must conform to

IS0 10372-03-03-0-92.
sSurface po which valve is
mounted requires a - [00]
finish, flat within D.DDI[B.HE]TIH.

BETURM PONT T

A PORT CIRCLE

CONTROL PORT &

For External Mull Adjust:
Flow out of Port B will increase
with clockwise romdon of
adjust sorew (V= hex key).

For External Mull Adjust:
Flow bias is contimually varied
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7203 SERIES

E-<CTRICAL CONNECTIONS

Rated currént and

coil resistance

A variety of colls are avallable
for 771 243 Series Sarvovalves,
which offer a wide chaoice of
rated current. 5ee Tabla |.

™

ELECTRICAL
COMNMECTICHNS
{Eramplas with typleal 7717273 serles coili)

Call Resistanco [2]
Rated Current [mA]
Electreal Pawar [}
Connectiors for Valva Opening

FRB AT

Cuoil connections
A four-pin elecorical con-
mector (that mates with an
M3 I06F145-25) & standard.
Al four comue motor leads
are available a1 the connector
so external conneccions can
be made for series, paraliel
ar differental operation.
T Series Servovahaes
can be supplied on special
order with other connectors
or a pigeail,

W 7

5
023
A and C {4—]
B and O ()

Motes Before applying elecorical slpnals the pilac stapge has o be prosurized,

TABLE |
Homina Recommended Rated Current-mA
|2
T#{':I:;.'c] o ﬂwﬂm Series Colls
Cail Operation

i) 40 1]

] 215 +1.5

1000 18 +4

* Measured ac 50 Hzx

Servoamplifier

The servovalve responds
o ingut current, therefore,
a serveamplifier thas has
high internal impedance
(as obtained with current
feedback) should be used.
This will reduce the effects
of coil inductance and will
minkmeze changes due oo
coll resistance variations,

R
4K 200
L5 zl5
fafc 45
A5 () AhB ()
Band C conmected ar [+, 100

Approximate Coil Inductance®-Henrys

Singlo Colls

Series Coils Parallel Coils
0.1z 0.34 a.la
072 2 053
120 9.70 244



F71/213 SERIES
ORDERING INFORMATION
SPARE PARTS AND ACCESSORIES

Model Mumber

()

Type Designation
|TTI.1?1.“3 |*|""1“'i"t . = |w | ® Ikl | ® 11-
Optonal Feature -ﬂmmnrmlm -
Sarias spacification 4 | A oseris : =
K| Intrivsicaly sain H | P SmAmim :
HEELTE
: T p— M| 230 = peries
5 ey ——* T | £100mA wries
| Assigned at it ¥ | Spocid signal (s spac shisi]®
| Factory ldensification {Revision Livel) e —
A | Connscear C1 {A) - vidi [FH)
Walee Wersion B B | Connemor C2|B) - side (LH]
5 ]imdl'drwmll X | Specidl cosnemor® {
[ Hared Flow B Bual Maturial
| i) s aps = 1,000 pui BT
[r—— Figh Maapem M| MER {Buns)
a4 I IT1 series only Oxhers on nedquisr®
1 iy 1| sories pnly
. = LG - Pilot Connections amd Pressure
S| i P ] ooy
A0 000 irgemal
HMaximum Operating Pressare p, and Body Materal
Main Spool Trpe et
ik s =
D | d-wiy | +-I0% cverap | liner F_| Sondind dynasics
| % | Specar
Preferred configurations highlighted.

AN eombinations rmay not he avallable,
Opthkons may Increase price and delivery.
Technical changes are reserved.

* Ohptional designs are available with intrinsically sale coils (FM approved),

andior special spoo bushing lap configuration, Available seal materils
WITCIM (S, BUIMA ar EPR.

SPARE PARTS AMD ACCESSORIES

©-Rings fincluded in defveryl

foe PT.A 2d B FP 85 Shore
T

: ID 0239 % 0.070
e e st : I 0,364 1 0.070
Eer

: 3 ED DA = 00N
Mating Commector, waterproaf IF &5 (not included in delivery)
HI.:H:'-EM
T71| and 771
Maunting Boles {incuded in debvery)
TT1 and 7T A80-31 WF = 20 lang (4 pes)

7 250-20 NE x L35 long (4 pes)
Field Replaceable Filer Kio

Moog il

AI0ER-T

42082-13

40|12 il
AF054F | 4525 [M53 1 DEF45-25)

MI?M_-I.I:'P :
ADI704-2% | £

ADI407-532
AJ1324-13E8
BS2555RK 54K 1

-

#
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T IMTRODUCTICHN

This manual provides instructions and procedures necessary
to install, operat and troutieshoos the Moog Inc, Sades TTTTRNTS
Electrafydrauic Industrial Servavalve, Troutieshooting instructions sre outined
to permit the identification of the specific component(s] suspected of Fikins,

2 OPERATICMN

The Moag Inc. Series TTRTENTS Bectrobydraulc Sersoulve consists al a
poleriod ectrical toroue motor and L stages of Iydraudic powes ampliication.
The mator armature exgands into the air gags of the magnetic Nus dreit and
supported in this pasitian by & Nexers tube member, The Nexure lubes 5ot as a
seal haresan the slectromagnetic and bydraic sections of te vese, The tuo
mpsor colls surround the: srmature, ooe o sach side of the Nesure Lk

The fapper of the irs stage bytdras amgbier i rigoly ateched 1o the
midpoing ol the srmature Thee Sapper exctends o the Rene tube and
PSS betwnen huo nozzies, creating two varabie arifices hetasen the norele
tigs and the Sapper. The pressure controlked by the lapper and norzle uariable
orifice is fed tothe end aress of the sepond stage spool.

Thee s=comd stage & 4 comentional four-very spoal design instich curpat
Borws froen thee vabee, at B faed sabee pressure drop, & proportonal o spool
displacesnent fram tee aull position. A cantileves feedbadk spring is fed to the
Nepper ard engages & ol 8L e cinter of the spoal, Displacement of the spoal
deflects the feedbeck spring which creaves a karce on the armaturefapper
wasembly,

It sagnal induides @ magnetac chargs in e armature and cuses 2
defiecticn of the armature and Napper This assambly pvots shaut the flewure
e Al increases the size of ong nozde onfice and decreases the size of the
‘mthar,

Thils ackion croates a diferentlal pressure from one and of the spoal o
thit cithies and results in spond displacsmant, The spool displacement ceuses a
fiarne in tha ladback wine which opposes the orginal input signel targue. Speal
CAEETIATT COnbiniRs until the fesrmack wire Sorcn anusls the npul sigral fore.

CAUTION
CESASTENIILY, BN TERARCE, OIR FEPHE DTHER THEN 1N SCCORDIMCE WITH THE
INSTRUCTIONS HEFEN OHOTHER SPECIFIC WSITTEN DIRECTIORKS FROM PO WL
INWILIDATE MOOEG S CELIGRTIONS LINCER TS WARSANTY.

171/772[773 Series Installation
and Operation Instruction
Electrohydraulic Servovalve

It Oirifice

Figare 1 Moy Sarms TIUTI2TT]




3 HYDRAULIC SYSTEM PREPARATION

o prolong servovahee operstionsl life and 10 reduce bpdraclic system
mzinterance, it i recormirersded hat the fydraulic Auid be kept at a cluanliness
iyl o 1503 OIS 4406 Code 1613 medmum, 14971 recommended, The most
edffisctive fitration scheme incorporates the use of a Kidney loop o “of-line”
Erratian & one of the major Bloration components. The Mier Tor the "oll-Ene”
firation scheme should be a @275 fiker for mawmum efectheness.

Llpon system stariup, and prior to mounting the ssrwovalee, the entire
ydraulic systemn should be punged of built-in contammmating partides by an
adequate Muskirg. The servousive shauld be replosed by a lushing manifald and
thr Eycdrauiic cintuil poserad up under conditions ol Nuid emperatune s Nd
welaicity ressonably simulating noemal oparating conditions, Mevw system fiRers
are iretalled during the Thishing process ahenesr tha pressurs drop acnoss tha
Bltgr element becomes excassn. Tha lushing processes should nem owr the
Buid in the resenvoir hatwseen Bty to one hundred times.

T maintain a ciean ydrauic system, the fitters must be replaced onoa

Yic basis. It is best to monitor the pressure drop scross the filter ssembly
[\_. Apbaoe the Slber element when the pressore driop beoomes. enoesswe. In
ecidition to other Slbers that are irstalied in the hydrakic cinco, it s
recormmended that & large capecitg kew pressure Gpe 15 fier e stslled in e
return line, This Boé wdll incresse the ingervel henasesen e elemant
replacamants and greatly reduce the systRM contamination el

4 INSTALLATION

The Mooy TIWTTATTY Series [noustrial Servoushe may b rmounted in
Ay posiion, provided the seranale pressurs, psTon and reqsn poets match
respective maniiald ports,

The maianting pactasn, port Incation and molntng Bodts of i serika
are shown on Figare 4.Apply a light fim of ol to the scres threads @ borgue
to 57 inch-pounds.

Wiwe mating cormector for desieed coil configurstion and polarity,
Ihread connector bo vahe

8, MECHAMNICAL MULL ADISTMENT

(.j.i& olven desirpbie 1o sust the Now mull of & serwovalve independent of
nithesr system parematers. The “mechanical rull adjustment”™ an the Moog
THTANT3E Series servmvmbm allows at Inast £20% adjustment of fliow ol The
"mechanical ruil adpstac” s @ ecocentric bushing retainer pin located abous the
part desgnation on the vaue body {see Figune 2} wiich, when rotated, provides.
controd of the bushing position. Mechanical feedback sements position the
spoal rebitive to the valve body for 2 given input seyrel. Thersiore, 2 movemem
of the bushing refatre to thee body changes the fowe rull.

Adjustment Procedure

1. Using & Yo inch Alen wrench, rotate mechanical null sdjuster pin to

abtain desired Aoe null, ¥ excessive torque {more tan 12 i) is
renuEed to ronate iull adjustor pin, perdorm Sep 2

Mote:
Clotiwise rotation of null sipstor pin prodeces opess loap S from pert B b port &

2,

Lising & ' inch offset box wrench, loasen self-ocking fitting. D0 MOT
refridve Seli-locking fitting. frsert a Yo inch Allen wrench il

adhstor pin. Using the % inch offses box wrench, tighten seif-locking
figting wrail @ wongua of 10 8o 12 in-h s requined w rotate nll adjustce
e with tha Alan wrench, Perform Step 1 to esmabbsh desired Now null

Table 1. Replacemant Parts
Part Dlascreptiorn Oty Part Musnter
TIUTTAT TS Series Finer
Replacement kit 1 BA2E55EF K1
Base O-Rings 1 £ai Chart on pg. 4
Ened Czp - O-Rings (1) 2 430021
Iniet Orifice End Cap O-Rings (1) 2 AZ082.1
Indet Orifice O-Rings (1) F AF0A2- 10
Ereel Cep - Bushing C)-Birgs [1) z 42002-42

1

Filter Tubwe (1)
1) Inchustesd in Fiver Replscasmnt K

148171

Figura 2
Mechenical Nubl Adjistmant

6. GENERAL SERVICING RECOMMENDATIONS

a
h.

Cisconmect alectrical lpad to serooulve.
Relicus hydradic systeen of residual pressurg,



L.TROUBLESHOOTING CHART

Tra Balbowsing Wroubleshooting chart IsL polentis! boubles encourtered, probsble cuses, el remedies,

Potential Trouble Probable Cause Remedy
Sarvoaphes does not folloaw npet commared Pusgmesd inkst fAner semort Replace Sher element.
wigrul. [firlualer o campinents s

stationary of oroaping shosh]

High threshold. [lerky posshibe oscilabory Prugged Mber clesmen. Feplace Moer clement.

ar “hurting” mesior in ckand loep griem.)

uhetrieal sammand signal).

P

Fartially plugged finr slsmant.

Replacn Bins slement and chach for dirky
trpdradiie Mitl in systam.

High Ml Biar (High input current nequined
b0 TLRN WSl cybnder or motor
rhatimary

1. ncorrect el adfsiment
2. Partialty plugged Mer sement.

Indmt Cirfice O-Rings {baso at ezch end cap)

4. FILTER ASSEMBLY REFLACEMENT

a.  Remouss four socket heed cap screws and Iochwashers using a ' inch
Bllen wrench, Remowe end caps.

b Femowe O-Hings from end caps.
Femove inbe orifice msembly from both sees al body,
Muske: 2-56 sorews thresds inko thes iter plug and inlet crifice assembke
Resryess Rilbes, Thes et arifice ssermbles ane matched to sach other and
e Whorekore inmerchengestic,
Note: These assemblies 5es1 i body and cannal o rough bore
g reenonEl

o, Femos O-Rindgs from ket anfice assembifes

8. Wisually inspect arifice assamblias for demane or lereign material,

. Discard C-Rings and liliers.

g Instal C3-Rings on indet arilices.

h.  Install filer and ket criice assembly in body Inlet orfice assemily pilons
inta Atter, Install the other inlet orilce assembly inko other end of Ticar,
Iniet prifice assemiins am imerchangeable.

I el O-Hings on end caps

j- lestal end caps an bady and install faur socket head cap soreras and
lndowshers. Torgue the screws 1o 85 inch-pounds.

1. Fizachus mil
2. Replace Muer eismaerg and chick Bor dirty
hyviraudic Thisd in system

Tools and Equipment

Biade sorewdriver

Hu Allen wrench

M 2-56 MC by 17 inch sorew
Torgues wrenshes

appe

A FUNCTIONAL CHECEOUT AND CEMTERING

2 Install sarvousim on hpdraukc system or test Batung, but do ot con
ciectrical lead

b Apply reguired system pressure o servavabe and sisually examine far ev-

derce of extermal iezkage. N leaiage s present and cannat be rechfied by
replacrg {3-Fings, remove the decrepant component and returm for
repair or replacement.
Mote: If the sysbem components are drifting or herdoser, adust
the reschanical el af the seraovaiue,

& Cormedt ehectrical lesd b servousive od check phesng in amordance
wilhh SySLEm: fegUIreTErs,

10AUTHORIZED REPAIR FACILITIES

I sprschmbi contirues b mallinczion aer @l recommanded cormecting
action profedurns s periormead, defactive valv should b retumed 12 Moog
far repar. Moog does nos authorize any laclites other than Maog or Moog
subsidiaries to repair &5 servovalves. |t is recommended you contact Moog ag
[T181655-20H) to kacate your ciosest Moog repar faclicy. Repair by an
independent (unauthorized] repar hoase will result in wolding the Moog
warranty and could lead to performance degradation or salety probiems.

=
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TT0 SERIES INSTALLATION AND OPERATION IMNSTRUCTION
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MOTES

1 Fhuid:

Industrial ype petroleum hese Tydraulic
flukd, meingained o IS0 0I5 4406 Coda
T4 recommandied.

2 Dipesating Termperatiune Range:
AQ°F [-40°C] 10 +2T5°F [#135°C)
£ Valve Phasing:

Flave cutt prart B results whien Series
codle B & C comnacted, A+, D

Paraliel coils: & & C connected B & D
connpcied; Hngle coit A, B ar S -,

A Ports
Bewer Lable belor ey

5, Surtace:

Surface 1o which ualwe i3 mourbed
reguires 5 [op] Tmish, Bl wittin 002
[05] TIR.

A Null Adjust:

Flere aut port B resis weth ol ochwise
roketion of rull adjust sermey, One quarter
wirn will produce 309 of raved Now.
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