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256 3-Stage Servovalve

» A 3-Stage Servovalve is used in applications that require either high frequency, high
oil flow, or both.

» AMTS model 256 3-stage servovalve can operate as high as 1500 L/min (400

Gal/Min). Frequency can exceed 100 Hz with a standard configuration and much
higher with additional components.
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256 3-Stage Valve Models S FSE MODULAR TRAINlNG“E

» The 256 3-Stage servovalve comes in MoDEL* RATED FLow
several standard versions.

» The two numbers after the decimal L/MIN  GPM
represent the flow rating in gallons per
minute.
256.04 150 40
» Example: 256.09 340 90
- .04 =40 GPM
- .09=90 GPM 256.18 680 180

256.25 930 250

256.40 1500 400
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256 3'Stage SeI’VOV8|Ve S FSE MODULAR TRAINING

» A 3-stage servovalve operates as a closed loop system. By itself, without being
coupled to a structural actuator manifold or load frame actuator manifold, it could be
compared to a small displacement controlled hydraulic actuator.

- 3-Stage servovalves have inner loop command, inner loop feedback, and inner loop error
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256 3-Stage Servovalve

» Innerloop is the name for the closed loop control circuit used with a 3-Stage
servovalve. This uses a LVDT located on the servovalve for displacement feedback.
» This type of configuration is a closed loop control inside of a closed loop control.
- The outer loop uses the force or displacement feedback from the load frame or actuator.
- The inner loop uses the feedback from the 3-Stage servovalve LVDT.
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256 3-Stage Servovalve

» The closed loop control works like any other with command, feedback, and error.

» The error from the outer loop which would normally be converted to current for the
servovalve becomes the command for the inner loop.

» The inner loop then also computes error and that output is converted to current for
the servovalve drive.
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3'Stage LOOp Slgna|8 S FSE MODULAR TRAINING‘E
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256 3-Stage Servovalve Components

» A 3-stage valve is made up of a standard MTS 252 servovalve mounted to a 256
main stage valve.

- The 252 valve is known as the pilot stage

» The 256 main stage contains a LVDT which is directly connected to the main stage
servovalve spool for feedback.

252 Pilot Stage

256 Main Stage

256 LVDT Feedback
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256 3-Stage Servovalve Components

» The 252 pilot stage operates the same as any standard 252 servovalve

» The control pressure for the pilot servovalve is supplied from pilot pressure though a
manifold block which is sandwiched between the pilot stage and main stage.

» This manifold has connections for pilot pressure and pilot return.
» Pilot pressure and pilot return are high pressure hoses.

Pilot Pressure
Manifold
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256 3-Stage Servovalve Components

» Pilot pressure is always present any time the HPU is on regardless of whether the
HSM is on or off. Pilot pressure is sent to the pilot stage servovalve and also controls
the spool movement of the main stage. The oil that goes to the actuator to move the
piston does not come from pilot pressure.

System Pressure/Return
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DC Error
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256 3-Stage PIlOt Servovalve FSE MODULAR TRAINING:E

>

A\

The pilot valve is typically a 4 port valve.

>

A\

The common pilot valve is a 252.21 4.0 L/min (1.0 gpm) servovalve.
- Large 3-stage servovalves may use a 252.22 9.5 L/min (2.5 gpm) servovalve.

>

v

Sometimes it is necessary to use a pilot valve smaller than 4.0 L/min (1.0 gpm).
- Very small 3-stage valves may use these.

>

A\

A special class of 252 valve is used for the low flow application.
- These valves are not common

>

\4

The 252.1X are valves with flow ratings less than 1 gpm
- 252.11=0.125 gpm
- 252.12=0.25 gpm
- 252.13=0.5gpm
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256 Ma|n Stage [S FSE MODULAR TRAINING‘E

» The primary main stage component is a spool which controls oil flow to the actuator.
» The spool is controlled by the pilot valve.
» The spool has an LVDT for feedback. This LVDT requires 10 kHz AC excitation.

Main Stage
Main Stage Spool

LVDT
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3'Stage Valve Oil Paths FSE MODULAR TRAINING‘

» The illustration on the following page shows the oil paths of a 256 3-stage Servovalve

» Pilot pressure oil is supplied to the pilot valve (Red). The pilot valve spool moves
based on command and connects pilot pressure (Red) to one of the oil ports and pilot
return (Green) to the other.

» This oil is ported to the main stage spool which then causes the spool to move. When
the main stage spool moves main pressure (Blue) is connected to either the C1 or C2
port and main return (Yellow) is connected to the other port.

» Main pressure and return are ported to the actuator. The actuator moves in
relationship to the pressure and return applied to the piston of the actuator.
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3-Stage Valve Oil Paths

S FSE MODULAR TRAINING
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3'Stage Valve Oil Paths FSE MODULAR TRAINING‘

» The illustration on the previous page shows main pressure is not required to move
the pilot valve and main stage spool. The only oil requirement is that pilot pressure is
present.

» Main pressure is controlled by the HSM on / off state. The 3-stage valve will function
with only the HPU on and pilot pressure present with the HSM turned off.

» The main stage LVDT attached to the spool output can be monitored in this condition
to verify if the main spool is moving.

» This technique is used during setup and troubleshooting. In this condition the 3-stage
valve behaves like a small displacement control actuator.
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3-Stage Servovalve Manifold FSE MODULAR TRAINING

» Many 3-Stage servovalves have accumulators directly attached to the servovalve
manifold. These are known as close coupled accumulators. These accumulators are
required because of the performance of a 3-stage valve.

Close-Coupled
Accumulators
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3'Stage Valve Draln SFSE MODULAR TRAINING

» In addition to pilot pressure and pilot return which supply oil to the pilot valve there is
also a drain from main stage. This drain is located in the end cap opposite the LVDT.
This drain needs to be connected in addition to the actuator drain. The drain
connection arrives with a red cap installed on the fitting. This uses use a low

pressure drain hose.

Main Stage Drain

Connection \

12/17/2015
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Installation — Hoses

»

»

»

»

»

»

Main Pressure - P stamped into
servovalve manifold

FSE MODULAR TRAINING

Pilot Pressure
and Pilot Return

Main Return - R stamped into
servovalve manifold

Valve
Drain

Actuator Drain — Red cap on drain
connection at end cap

Pilot Pressure — PP stamped into
sandwich manifold between pilot and
main stage.

Pilot Return — PR stamped into
sandwich manifold between pilot and
main stage.

Main stage drain — Red cap on fitting
on main stage spool end cap

12/17/2015
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Installation - Cable Connections

» The pilot valve uses the same cable connection as a 252 servovalve installation.
» The main stage LVDT connector is a 4 pin connector




==
MTS

3'Stage Valve Setup ESE MODULAR TRAINING

» Once a 3-stage valve is hooked up hydraulically and electrically it will need to be
setup and configured.

» The 3-stage valve behaves like a small displacement control actuator when there is
no outer loop.

» To simulate this condition disconnect the electrical connector to the HSM to prevent
the HSM from turning on main pressure.

» Put the controller into displacement control, disconnect the actuator LVDT cable, and
set any displacement offset to zero so the displacement feedback is zero.

» When the HPU is energized pilot pressure will be present so the 3-stage valve will be
active and functional.
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3-Stage Valve Setup

SFSE MODULAR TRAINING

» With the outer loop in displacement control and the LVDT disconnected you will see
the following behavior.

- Outer loop feedback =0

- Quter loop error = outer loop command (because feedback is held to zero)

- Inner loop command = outer loop command

» In this configuration you can now operate the 3-stage valve as a displacement control

actuator
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Setup Procedure

» A complete setup procedure with screen captures that can be printed is at the
end of this training material. For details or to follow alonqg please print the
procedure on the last 8 pages of this training.

» All adjustments referenced are for 793 FlexTest software. If you are using a different
controller use the appropriate product manual to locate the proper adjustment.

» Just like any actuator the first step is to establish control.

» To do that set preliminary values for the main stage spool LVDT

>

v

The main stage spool adjustments are found on the “conditioner” tab of the 3 stage
valve driver.

12/117/2015 Page 22



Setup Procedure

» Setthe LVDT
adjustments on the
conditioner tab as
follows:

» Excitation 10.000 Volts

» (Gain 5.0

12/17/2015
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Setup Procedure

» Set the inner loop gain
adjustments on the inner
loop tab as follows:

» (Gain 0.5

» Rate 0.0
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Setup Procedure

»

»

»

»

»

»

The HSM cable should be electrically disconnected
and the HPU on for these steps.

Disconnect the LVDT cable or alternatively auto
offset the displacement channel.

Using a timed meter select spool position for the
signal.

Enable the manual command in displacement
control and move the slider.

If the spool position meter changes with the slider
movement as you move it in both directions the
polarity is correct.

If the value in the meter remains constant and does
not change or if it changes polarity but remains at a
maximum value the polarity is incorrect.

- Change the polarity on the “valve” tab

12/117/2015

MODULAR TRAINING

r@ Meters 1 < Training 3 stage.cfg l = |

S |

|- | 22| 23 4| 7| Exfoefaur HJ

"_'; Manual C-::ur'nm...l — | |_i3-r

Manual Controls

Active Mode:

[+ Enable Manual Command:
| Rig Commands

Channel: |;’-‘~:-:ia| j E

Control Mode: |Displacement jE

| Manual Crmd: 0.000 mm

] e e
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Setup Procedure

» Once the correct polarity has been e - 3 e el
established, the transducer gain needs to 28] [ Vaive| er Loon{(Coreditions?)
be adeSted. (@ ﬁtlﬁé Stage Ua
i f;‘ N.currnal . " Invert
» On the “Valve” tab change the polarity to Al o T
the opposite non working position. This will 42 A —_ =
drive the spool into the end cap. Do not use e
the polarity on the conditioner tab. A S
Gan
» Adjust the gain on the “Conditioner” tab for o
8.00 volts spool position reading. Adjust the e
phase for the largest value on the meter. ENE 10000

Readjust gain for 8.00 volts. This is not the
final adjustment. The next steps will validate
the LVDT is symmetrical.

[ LED State: Valve [ LED State: Conditioner
Service Port Output: |Sumamp Output j
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Setup Procedure

»

»

»

Using the manual command move the slider to
one end or the other until the polarity and value
on the meter changes. This will be the opposite
end cap. The spool position should be between
7.5 and 8.5 volts in the opposite polarity to what
you started

It may be necessary to significantly increase the
displacement outer loop P gain to get the spool
to move to the other end cap. Note the value
before adjusting so it can be returned to the
starting value.

If the spool position is not between 7.5 and 8.5
volts, the LVDT must be physically adjusted. See
the adjustment procedure later in the training.
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r@ Meters 1 < Training 3 stage.cfg l = | |_ﬂh]1
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Setup Procedure

» Once the LVDT is properly centered, make
the final conditioner gain adjustment with
the spool in the end cap.

» Adjust the gain until spool position on the
meter reads 10.000 volts.

- High performance systems may have a
lower full scale value when the spool is in
the end cap.

- A common value is 7.5 volts for simulation
systems.

- If you are not sure, adjust to 10.000 volts.

12/117/2015
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stage.cfg =
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Setup Procedure

» Return the polarity on the “Valve” tab to the
working position.

» Verify that the system is at zero error. If not
zero use manual command to achieve zero
error.

» While monitoring “Spool Position” on the
meter adjust valve balance located on the
“Valve” tab Until the “Spool Position” is
Zero.
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L=
¥9=TE 3 Stage Valve Driver
:'i Fullscale Min/Max
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Setup Procedure

% Station Setup 1 < 3 Stage Valve.cfg >

=P Channels
" =My fuial Y alvi| Inner Loop| Fonditioner|

Set the scope for command and spool position. " e <@ iz 0

. e N e
Set the function generator for a 1Hz square wave %geaf@éw; j R S

: () v i ool | | e Lo Rt

displacement control. : T RS
Start the function generator and increase the * Spotrnton o Lo
amplitude until the spool position feedback is +/- s P Dt [Smarg Ot =]
1 volt. You may have to increase displacement
outer loop P gain to achieve +/- 1 volt. = lseaneaiicdSiace B Tt x

. . . _ T~ | @ -] FFml0o# | & | E)
Increase the inner loop gain until there is 10% |- S — S — L —
OverShOOt_ APIotMozt:IDe.:G Time .v = .‘ | | | | Trace Time: IWI@
Increase the inner loop rate until there is no B e
OverShOOt. H 10.0 | | | AN e 10 ?
Stop the function generator. ; ol _______ LIS O | E 0 ‘_j:
Inner loop gain remains at this setting and does | - B  ;   :::  """"""""""
not change when the outer loop is switched F S S R
between force and displacement control. e S M — H 1, =
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Setup Procedure

» Use the manual command to adjust for zero error. Confirm the “Spool Position” is at
zero. If not at zero, adjust the valve balance on the “valve” tab.

» Turn off the HSM.

» Re-connect the HSM and LVDT cables to re-enable the ‘Outer Loop'.

» Note the current value and temporarily reduce the Outer loop “l gain” to zero.
» Turn on Hydraulics to high pressure.

» If the actuator is in control check the actuator LVDT feedback polarity. Confirm it
matches the desired feedback. If not, change 3 polarities. Actuator LVDT, valve
conditioner, and valve.

- Example: Actuator is in control. Using the manual command move the actuator to the full
extension position. The polarity of the actuator when in this position is positive. Your
customer wants extension to be negative to match compression negative. Turn off the

hydraulics and change polarity in 3 places. Change the actuator LVDT polarity, the valve
conditioner polarity, and the valve polarity.
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Setup Procedure

» |f the actuator moves to one end cap and remains it is likely the polarity is incorrect. If
the polarity of the actuator stroke feedback is correct then change BOTH the valve
polarity and the conditioner polarity for the 3 stage valve setup. DO NOT change the
actuator LVDT polarity.

- Example: Extension is desired to be negative. The actuator fully extends and remains in
the end cap. The actuator displacement feedback is negative. Turn off hydraulics and
change both valve polarity and conditioner polarity.

» If the actuator moves to one end cap and remains and the actuator polarity is not
correct change the actuator polarity only.

- Example: Extension is desired to be negative. The actuator fully extends and remains in
the end cap. The actuator displacement feedback is positive. Turn off hydraulics and
change only the actuator LVDT polarity.
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Setup Procedure

»

»

After polarity is correct and actuator is in
control turn on hydraulics and warm up
system.

Adjust manual command to a value of
zero for position control.

FSE MODULAR TRAINING

» Monitor actuator displacement feedback
on a meter and adjust the “Offset” on the
“Conditioner” page of the 3 stage valve
until the displacement feedback reads
Z€ro.

» Return the outer loop ‘I gain” to the
setting noted earlier.

12/117/2015
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» The 3-stage valve is now setup and ready to continue installation.
» The next common step is to validate the tuning of the displacement control mode.

» For details, see the tuning module.
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3-Stage Valve O-Rings

»

»

»

»

There are 4 standard servovalve O-Rings
under the 252 valve between the pilot valve
and the manifold.
252 main port O-ring MTS P/N 010-010-510
- .070X 90D BUNA-N .4261D
- AS568A-013 90 Durometer
There are 2 O-Rings under the manifold
between the manifold and the main stage.
- These are 90 Durometer O-Rings
There are typically 5 O-Rings under the main

stage between the main stage and the
servovalve manifold.

- These are 90 Durometer O-Rings
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Valve Installation

»

»

»

»

»

The 3 stage valve is mounted to the
actuator in 2 steps.

Lubricate the O-Rings with clean
hydraulic fluid prior to installation.

The first step is to install the main
stage onto the servovalve manifold.

Properly torque all fasteners.

The torque chart is located near the
end of the training material.

12/17/2015
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Valve Installation

»

»

»

»

After the main stage servovalve is
mounted to the servovalve manifold, the
pilot pressure manifold and the pilot
servovalve are mounted to the main
stage.

The bolts for the pilot valve pass through
the pilot pressure manifold and are
threaded into the main stage servovalve.

Be sure to torque all fasteners.

The torque chart is located near the end
of the training material.
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256 Valve Internal Components

» The 256 main stage components are shown below.

LVDT Core
LvoT Lock Nut
Core and Washer

Anti Rotate Lug
S ROR®

12/17/2015 Drain End Cap
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256 Valve Internal Components

S'FSE MODULAR TRAINING

» The end cap with the drain port has the anti rotate mechanism behind it. This keeps
the spool from rotating. If the spool were to rotate it could cause the actuator to
oscillate or rumble. The spool has a square anti rotate lug which rides against the
anti rotate stop to prevent rotation. In early designed units the stop was

manufactured from aluminum which often failed. The newer units the stop is made
from steel.

Main Stage
Pilot Ports

Drain End
Spool Stop

Anti Rotate Stop

. Main Stage
Body

Anti Rbtate
Lug

12117/2015 Drain End Cap




256 Valve Internal Components

» The end cap opposite the drain port has the
LVDT.

» The coil is threaded into the end cap. The
core is attached to the main stage spool.

» The main stage spool can be removed from
the body by removing the spool stop.

12/17/2015
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Main Stage LVDT Replacement

»

»

»

»

»

The main stage LVDT is field replaceable.

Turn off hydraulic pressure, ensure pressure is at
zero, and use lock out / tag out procedures.

Remove the LVDT end cap

Next remove the LVDT spool stop and then
carefully remove the spool and LVDT core from
the main body.

Loosen the lock nut on the core and unscrew the
core from the spool.
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Main Stage LVDT Replacement

» Loosen the locknut on the LVDT coil and unscrew from the end cap.

» Count the number of threads as you unscrew the old core and use the same count
for the new one.
LVDT

P/N 432296-01
(Includes LVDT Core)

LVDT Core (only)

LVDT Locknut P/N 432296-02

P/N 100266-04

LVDT Core
R Locknut
L PN T00105-13 RN 112896-04
. (ARP 568-016)

Washer
P/N 110769-09

014-409M
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» When reassembling the new core to the spool the core needs to be adjusted to the
proper length. The chart below shows the length of the core from the end of the spool
to the end of the core.

MoDEL NUMBER CoORE EXTENSION* T
256.04 35.5 mm (1.4 in)
256.09 35.5 mm (1.4 in)
256.18 3b5.5 mm (1.4 in)
256.25 40.6 mm (1.6 in)
256.40 40.6 mm (1.6 in)

* Core extension is the length the core extends from
the end of the spool to the outer end of the core.

T The linear range is £6.35 mm (0.25 in).
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» After LVDT replacement or if the LVDT has become off
center it must be adjusted.

» Centering of the LVDT is performed by turning the
LVDT cail either into or out of the valve body. When the
LVDT is correctly positioned secure its position by
tightening the LVDT Lock Nut.

» The LVDT should have an equal output but opposite
polarity in each end cap.

» Use the polarity on the “Valve” tab to generate an out
of control condition to drive the spool into the end cap

» Use the manual command to drive to the other endcap
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Main Stage LVDT Connector

» The LVDT main stage connector pinout is shown below.

-FB —— A
OQutput %
+FB— B

-EX— D

T

Excitation

+EX — C




256 Valve Torque Chart

S FSE MODULAR TRAINING

» Use the torque in the chart below for fasteners on a 256 servovalve

Socket Head Screw Torque Values*

Socker HEAD ScREwWsS ServovaLveE MoDELs

(QUANTITY)

256.04 256.09 256.18 256.25 256.40
Spool Stop (8) 3.95 N-m 3.95 N-m 3.95 N-m 12.20 N-m 12.20 N-m
(35 |bf.ft) {35 |bf.ft) (35 |bf.ft) (108lbf-in) (108lbf.in)
Drain End Cap (4) 12.20 N-m 12.20 N-m 12.20 N-m 4745 N-m 4745 N-m
(108Ibf.in) (108lbf.in) (108Ibf.in) (35 |bf.ft) (35 Ibf-ft)
LVDT End Cap (4) 12.20 N'm 12.20 N-m 12.20 N-m 4745 N-m 4745 N.m
(108Ibf.in) {108lbf.in) (108lbf.in) {35 |bf.ft) (35 Ibf-ft)
(4) (35 |bf.ft) {35 |bf.ft) (35 |bf.ft) (108lbf-in) (108lbf.in)
Pilot Stage Mounting 24.40 N-m 24.40 N-m 24.40 N-m 24.40 N-m 24.40 N-m
(4) (18 Ibf-ft) (18 Ibf.ft) (18 Ibf-ft) (18 Ibf.ft) (18 Ibf-ft)

* Tighten all screws in sequence. Tighten one, then the one opposite it, then the ones in between until
all are tightened to the specified torque.
t The 256.04 has 3 main stage mounting socket head screws

12/17/2015 Page 46



Model 256.XX 3-Stage Valve Set Up MTS

I

FSE MODULAR TRAINING

Isolate the Inner Loop by disconnecting the cable going to the “HSM” connector (J28).
Ensure pilot pressure is on and both valve and oil have been warmed up.

Ensure that the Channel is in displacement control.

Since in most situations, the actuator is not in its center of travel, note the value of the
“Offset” for the displacement transducer. Do an ‘Auto Offset’ for the displacement
transducer. An alternative method is to disconnect the actuator LVDT cable. The purpose
of this step is to create ‘Zero’ Error for the displacement control mode.

On the “Station Setup” window, locate the “3-Stage Valve Adjustment” window. Select
the “Valve” Tab & change the ‘Valve Polarity’ to cause the 256 Valve to go out-of-phase.

Setup a 793 ‘Timed’ meter to read 'Spool Position’.

These next 2 steps are for preliminary adjustments—> On the “Conditioner” Tab, adjust
‘Excitation’ for 10.00 volts. Adjust conditioner ‘Gain’ for a ‘Spool Position’ reading of 8.000
volts. Adjust ‘Phase’ for a maximum reading. Readjust ‘Gain’ until the meter reads 8.000
volts.

On the “Inner Loop” Tab, adjust the ‘IL Gain’ for 0.5 & ‘IL Rate’ for 0.0.

SEE FIGURES ON
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Model 256.XX 3-Stage Valve Set Up

Signal Auto Offset < 3 Stage Valve.cfg > @IEI@

Station Signals
- E| Auto Offzet || Clear Offzet |
Current Value Offset

Aial Spool Pozition: SEETRITETRS
Axial Displacement; mg@ 0.00 mm
0.00kN @I  0.00 kN

Signals

Auial Force:

0.000 ¥

% Meters 1 < 3 Stage Valve.cfg >E]0/X)|
b ] 2] +| ] oI
Axial Spool Position |

“"( 0.000 V

—,

Axial Error |

B 000mm

Axial Command |

" 0.00 mm

Axial Displacement |

N 0.00mm

12/17/2015

tation Setup 1 < 3 Stage Valve.cfg =

=B Channels
=ty Axial
£ Displacement
7 Farce
Ee @ Inputs
FA] Readouts
@ Auwiliary Inputs
Station Signals
H Digital Inputz/0utputs
G Detectaors

e
2
v
4
{2

=-PA] Chanmels
=My Aial
Q Dizplacement
,C_"",; Force
£ @ Inputs
@ Readouts
@ Aailiary [nputs
Station Signals
G Diigital Inputs/0utputs
+ Detectors

-4 Caloulations

= @ Channels
=ty Aial
7 Displacement
7 Farce
-l Inputs
FA) Readouts
@ Auziliary [nputs
Station Signals
H Digital Inputs/0utputs
G Detectors

-4 Caloulations

tation Setup 1 = 3 Stage Valve.cfg >

4

> e

* Station Setup 1 < 3 Stage Valve.cfg >

I b [

Drive: Axial
| Inner Loap| Canditioner |
494 16 3 Stage Valve Driver

T ST 2|
" nwvert

Walve Palarity
&+ Mamal

Walve Balance:

0.000 Vv

Drive: Axial
Walve| Inher Loop| Conditioner |
434 16 3 Stage VY alve Driver

E xcitation Freguency: |‘|U kHz ﬂE
E xcitation [peak): 10.000 ¥V

A | | [ | | | [ P
0.0000 10,000
Phase: 6 65 deg

a1 I | A 1 | | | | L
(i1} 180
Offzet: 0.000 ¥V

A | | | | P | | [  H
-10.000 10,000

Drive: Aoial
Yalve| Inner Loop| Conditioner |
49416 3 Stage Valve Driver

Inrer Loop G ain:

. 1 l |
D.UUﬁ I I 7 : I : I 4D.IEIEIU
Inner Loop R ate: 0.000 mSec

A | 1 | | | | 1 | |

|
0.000 20.000
Rate Input Selection

+ Spool Position " Inner Loop Error

Service Port Dutput: | S umamp Output hd
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11.

12.

13.

Model 256.XX 3-Stage Valve Set Up

Using the “Manual Command” adjust for a maximum value to cause the Valve
spool to move to its other end cap. You may need to increase the ‘Outer Loop’ “P”
Gain to achieve this adjustment. Be sure to note the value of the “P” Gain before
adjusting same.

You will notice that the “Spool Position” meter will change ‘polarity’ once the Inner
Loop Spool moves.

Note the “Spool Position” meter value. It should be within 0.5 volts of the initial
reading before the polarity changed (7.5 to 8.5 volts). If not, the valve LVDT caoil
will need adjustment.

Once you have verified that the Valve LVDT output is symmetrical, then adjust “IL
Conditioner Gain” to the appropriate value for the system. This value can be
between 7.5 to 10.0 volts.

Return the “IL Valve Polarity” on the “Valve” Tab of the ‘Channel Drive’ in ‘Station
Setup’ to the correct position for Inner Loop control. Return the Outer loop “P” gain
to the value noted in step 8 prior to adjustment.

Verify that the system is still at zero error. If not zero error use manual command to
achieve zero error. While monitoring “Spool Position” adjust valve balance located
on the “Valve” tab Until the “Spool Position” is zero.

SEE FIGURES ON
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Model 256.XX 3-Stage Valve Set Up

E MODULAR TRAINING
%Station Setup 1 < 3 Stage Valve.cfg >

o 1=l et
_ = Chariel: T (ST
Manual Controls ————— @ M, el 20| Waba)| Inner Loop| Conditoner]

Channel: ILEﬂZ Actustor jH m - |D|E 7% Displacement ’q 43416 3 Stage Valve Driver

":) Farce

CortrolMoc: [Disl — ~][] | 2] 8] #] | e g o et || —— —— —
i . @ Aviliary [nputs Valve Palarity
Active Mode: Station Signals ﬂ * MNaomal

b r SpOOl POSitiOl\ S Digital Inputs/Outputs
ManLizl Crnck: = I ﬂ-ﬂﬂﬂ mm G2 Detectars *ﬁg Walve Balance:
i w4 Calculations
Ay T -ﬂED'nn'
-11.000 11.000 -
[¥ Enable Manual Commanc bripar fmplteds
Riey d A | | | | | | | | -
I LOMmmand=s (1.00000 5.0000
Bark
=-JA] Channels —  Drive: Axial
2 by Awial {’/Q Valve| Inner Loop| Conditioner |
%# Station Setup 1 < RPC Pro.cfg > I ] 1 £ Displacement 43416 3 Stage Yalve Driver
. . o
=-JA] Charnels ~Tuning: Left Actuator Displ 7 Farce ,.li et FrzmuEes |10 kHz ﬂE
Sk Left Actuator \'}Q A(Ijus‘tmentsl Filterl Advancedl # @ Inputs o
" 2 gl A e % Readauts Y| | Exciation fpeak] 10.000 V
" Avwiliary Inputs
& Inputs fary Inp A i i i T I I I A
..... Bl Resdouts _iJJ' e /-\ 7579 Station Signals §'l 0.0000 10000
a- Y dudliary Inputs I V o ' 8a - . i glgtltaltlnputs.fﬂutputs *@ Phase: 65 deq
..... Station Signals it : U' : ! : : : 1000 i * Eelecl Dt.[S 4 - - — 5 - - - - - 4
&-{[1] Digital Inputs/Dutputs ; y = aculations 0.0 180
| Zain: 0.0100 '
-1y Detectors Offset 0.000 V
-4 Calculations *@l nllnn'njn 1 1 1 1 1 [ 1 1 1 1|D nﬁ q ) . - o
..... Remote Setprints g : Ll i i i VR I I I [
[ i 0.00000 -10.000 10,000
1 1 1 [ 1 [ 1 1 1 s Gain:
00000 0.1000 4 |
F i3ain: 0.00000 0.00000
Palarity
A ) [Z]
aomo | : : : : : : : ' glhono ¢ Mamal " Invert
F2 Gain: 0.00000 [ LED State
A ) 1 1 1 [ 1 1 1 1 1  H
00000 0.1000 )
512,00 H Service Port Dutput: | Sumamp Output hd
A | | | 1 | | | | | JH
1.000 s12.00
|- Showy References
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14.
15.

16.

17.

18.

19.

Model 256.XX 3-Stage Valve Set Up

FSE MODULAR TRAINING

Select “Spool Position” and “Command” for display on the 793 Scope.

Program the 793 Function Generator for a 1 HZ ‘Square Wave’ with a “Target
Setpoint” of 0.0 mm/inches and a “Target Amplitude” which will generate 1.0 volts
of feedback on the “Spool Position”.

Adjust the “IL P Gain” on the “Servo” Tab of the ‘Channel Drive’ section of ‘Station
Setup’ for =10% Overshoot on the “Spool Position” waveform.

Next, adjust the “IL Rate” on the “Servo” Tab of the ‘Channel Drive’ section of
‘Station Setup’ for No Overshoot on the “Spool Position” waveform.

Stop the function generator. Use the manual command to adjust for zero error.
Confirm the “Spool Position” is at zero. This step checks that the inner loop
balance is still in tolerance. If not at zero, follow step #13.

Return the Displacement “Auto Offset” to the original value recorded in Step #3.

SEE FIGURES ON
NEXT PAGE
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% Station Setup 1 < 3 Stage Valve.cfg >

=-BA] Channels
=ty Axial
£ Displacement
7 Farce
&l Inputs
FA] Peadouts
@ Auziliary Inputs
Station Signals
H Digital Inputs/0utputs
G Detectors

-4 Caloulations

I b [

Drive: Axial
Walve| Inner Loop| Conditioner |
494 16 3 Stage Valve Driver

Inrer Loop G ain:

A, | 1 | |
0.00

Inner Loop R ate:

A | | | |
0.000
Rate Input Selection

* Spool Position

Service Port Output: | Sumamp Output

" Inner Loop Error

-

=] Scope 1 < 3 Stage Valve.cfg >

1> Tl & - 2] 2l0o] 2 +| & |

1 -] [exia -1E
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.
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=
MTS
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A

SE MODULAR TRAINING

Uit Unitgdiv
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50000 ] |

0.0000 [+]
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| Spool Pozition

[ ]

Trace Time: |
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=
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i
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' FSE MODULAR TRAINING

20. Re-connect the cable going to J28X of the Controller to re-enable the ‘Outer Loop'.
21. Note the current value and Temporarily reduce the Outer loop “I gain” to zero.
22. Turn on Hydraulics to high pressure.

23. Adjust manual command to a value of zero for position control.

24. Monitor displacement feedback and adjust the “Offset” on the “Conditioner” page of
the 3 stage valve until the displacement feedback reads zero.

25. Return the outer loop “l gain” to the setting noted in step #21.

SEE FIGURES ON
NEXT PAGE
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Model 256.XX 3-Stage Valve Set Up

> Station Setup 1 < 3 Stage Valve.cfg >

5 Station Setup 1 < RPC Pro.d I =1 =B Charinels Drive: Axial -
— = | {)/Q Valve| Inner Loop| Condltlonel|
5...@ Channels ~Tuning: Left Actuatoer Displ ™ Displacement 494,16 2 Stage Valve Driver
; El'u'"\. L eft Actuator :\}Ql .m:lius‘lmentsl Firlerl Advanced' 5 ForEe s._l o
- 7% Displ . _PIOF H @ Inputs bl Excitation Frequency: |‘IIJ kHz ﬂE
5 ;;;%ulzputs iil FA] Readouts 'YI Excitation [peak): 10.000 VvV
P Gain: 1Y Auiian Inputs 4 v
Ausilian nout I e I | | | | | | | | | A
o v A — Station Signals @'l 0.0000 10,000
- a 0.01 # Digital Inputs/Outputs .
Digital lnputs A0 utputs . i m Detectars *@ Phase: 65 deg
ain: ;|
m@ Detectors *?Q - Calculations A ! ! N ! ! ! ! ! (g
@4 Calculations Al 0.0 180
Remate Setpoints D'DDDF’ Offset:
D Gain:
4
B e o000
0.0000
F Gain:
Al 4 | | | | | | | |
D.Dngn ! ! ! 0.00000 2798.5
; Polarity
PR el * Marmal " Irvvert
4
dooh0 | : : [~ LED State
FL Filter:
Al | | ; | | | Service Port Dutput: | Sumannp Output -
1.000 512.00
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