ﬁ NFIELD S2-025-U-04

TECH NOLOG' ES Userr')gglgl?gfugsl

==ENFIELD

Bl TECHNOLOGIES

S$2-025-U-04 (USB S2)
Servo Pneumatic Proportional Control System

User’s Guide

© 2014 Enfield Technologies WARNING: Installation and operation of electronic and high pressure
As Enfield Technologies strives for continuous systems (fluids and compressed gas) involves risk including property
improvement and dedication to product development, amage and personal injury or death. Users should be properly trained
specifications are subject to change or certified and take safety precautions.

v20140115



% NFIELD S52-025-U-04

TECHNOLOGIES User's Manual

Table of Contents

VAV T 41T = 30 N\ o A ol USSP 3
e [t oY VA D L] =101 L =] i 4 oYU 4
(O U] ol ) = Ll o 0T Te [ o <SSP 5
LAV R =TT | o = Tol USSP UPRRRINS 5
L VTS @0 o Ta o F= 1 o T« ISP 5
VI PO T i e ————————————————————————————————————. aaeatatataeaeaeeees 5
(0o oL g Y=ot o o TNV =T U 6
Confirm the feedback signal is Working properly ... e 7
Confirm the command signal is Wired Properiy.... ... e e e e e e e e e arraeeeaee s 9
(00 oY T=To o 0 T=T0 L0 0 F= 1 A Lol I TP PPPPPPPPPPPPPPPPRE 10
Y A O g Lo LY g N T T 2 | 4 o TR 11
BT =I S T K= 1 PP PUU PP PPPPRt 12
AAVANCEA SEEEINES ..o itiiieee ettt ee ettt e e e eeestbreeeeeeeeestbreeeeeeeesasbsaaeeseeeaassssasaeeesasassrasseeaeesasssses sennnes 17
Y VST T o I o Y=Y I o1 = U PPRNt 20
LI o101 o] F=TY s o To 1 { o~ SR 24
MaXiMUM IMOVINE IMIASS...ceiiiiiiiiiiiiiiieieeeee ettt e e e e et et e e e e e e e e e e e e e e e s e s e e s s s s s s s s e s nannnnnnnnnnnnnnnnnnes 25

e R — L s e el O e
improvement and dedication to product development, damage and personal injury or death. Users should be properly trained

specifications are subject to change or certified and take safety precautions.
v20140115



== ENFIELD S52-025-U-04
Bl TECHNOLOGIES User's Manual

Page 3 of 25

Warnings & Notices

WARNING:

Installation and operation of electric and high pressure systems (fluids and compressed gas) involves risk
including property damage and personal injury or death.

Installers and users should be properly trained or certified and take safety precautions. This product may cause
death, personal injury, or property damage if improperly used or installed.

The information in this document and other information from Enfield Technologies and its authorized
representatives are intended for use by persons having technical expertise in selecting and using these
products. Product owners (“you”) should analyze all technical and safety requirements of your specific
application, including the consequences of any possible failure, before selecting a product. This product may
not be suitable for all applications, such as those acting upon people. Suitability is solely your responsibility.
Because the requirements for each application may vary considerably, you are solely responsible for conducting
any testing or analysis that may be required to determine the suitability of the product for your application, and
to ensure that all performance, safety and warning requirements for your application are met.

Caution:

While the product is low voltage, it contains open-frame electronic components and care should be taken to prevent un-
intentional contact with the product to avoid damage to person or property.

The S2-025-U-04 is an electro-static sensitive device. Use appropriate electro-static discharge (ESD) procedures during
handling and installation.

Notice:

Use and purchase of this product is subject to Enfield Technologies’ Terms and Conditions of Sale and Use. Improper
installation or use voids warranty. Consult factory regarding special applications. Specifications are subject to change.
Reasonable efforts have been made to provide useful and correct information in this document, but this document may contain
errors and omissions, and it is subject to change.

Contact: Enfield Technologies
35 Nutmeg Drive
Trumbull, CT 06611 USA
+1 2033753100
+1 800 504 3334 toll free North America
info@enfieldtech.com
www.enfieldtech.com

© 2014 Enfield Technologies . WARNING: Installation and operation of electronic and high pressure
As Enfield Technologies strives for continuous systems (fluids and compressed gas) involves risk including property
improvement and dedication to product development, damage and personal injury or death. Users should be properly trained
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Initial Signals Configuration Factory Default Condition Setting
Command 0-10V Command input setup for 0-10V
Feedback 0-10v Feedback input setup for 0-10V
Invert Feedback Sensor Polarity | Unchecked Feedback should increase as cylinder is extended
Cylinder Configuration Factory Default Condition Setting
Cylinder Bore 2.000 in Cylinder bore size set to 2.000 inches
Rode Diameter 1.000 in Cylinder rod size set to 1.000 inch
Area Ratio 0.8920 Area Ratio set to 0.8920
Port Connection Standard Port 2 connects to back of cylinder and port 4 to front
Basic Settings Factory Default Condition Setting
Proportional Gain 0% Proportional gain set to zero
Derivative Gain 0% Derivative gain set to zero
Force Damping Gain 0% Force Damping gain set to zero
Offset 0% Offset set to zero
Advanced Settings Factory Default Condition Setting
Minimum Position 0% No adjustment to minimum position
Maximum Position 100% No adjustment to maximum position
Ramp Up 0% Command input is not ramped in extend direction
Ramp Down 0% Command input is not ramped in retract direction
Valve Settings Factory Default Condition Setting
Dead Band 0% No deadband elimination is being implemented
Dither Amplitude 75% Dither amplitude is set at 75% of maximum
Valve Offset 0% Valve’s spool position is not offset in either direction
LED Factory Default Condition Setting
Power LED Red Power is on
Status LED Green Offset = 0 (RP4 is centered)

© 2014 Enfield Technologies

As Enfield Technologies strives for continuous
improvement and dedication to product development,
specifications are subject to change
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Quick Start Procedure

wr o |
ENFIELD T5=S2 (Bt Fover
TECHNOLOGIES (Bu) DC Common
52-025-U-04 (Bk) Command

(Wh) Feedback
(GV+10V Fxeitation

1.  Wire Feedback

a. Resistive Feedback Devices - For Resistive Feedback devices: the grey wire of the S2-025-U-04, +10V,
should be connected to the high side of the resistor, the blue wire, ground, should be connected to the low
side of the resistor, and the white wire, feedback, should be connected to the output. Ensure proper
polarity with a +10V output corresponding to the fully extended position and a OV output corresponding to

the fully retracted cylinder positions.
Position Feedback Cylinder

From 52
DOutput
| (wh) Feedback
| I
[ MAAAAAAAAAAAARAAMAAAANT T Ground
- 1 | (bu) Ground*®
Input/

+10V  (gy) +10V Excitation

*All grounds should be common

b. Powered Feedback Devices - when using a powered feedback sensor, use manufacturer’s requirements for
powering the sensor. The output of the sensor should be connected to the white wire, feedback, of the S2-
025-U-04. For 4...20mA feedback signals, ensure that the low side is connected to ground, the blue wire
of the S2-025-U-04. For 0...10Vdc sensors, ensure proper polarity with a +10V output corresponding to the
fully extended position and a OV output corresponding to the fully retracted cylinder positions. For 4...20mA
sensors, ensure proper polarity with a 20mA output corresponding to the fully extended position and a 4mA
output corresponding to the fully retracted cylinder positions

Note: The input impedance for 0...10Vdc inputs is 100kQ while the input impedance for 4...20mA signals is
210Q

2. Wire Command
a. “Command +” (0...10V or 4...20m input) should be connected to the black wire of the S2-025-U-04 and
“Command -“ (OV) should be connected to the blue wire of the S2-025-U-04.

3. Wire Power
a. “Power +” (+12 or +24V) should be connected to the brown wire of the S2-025-U-04 and “Power -“ (OV)
should be applied to the blue wire.

© 2014 Enfield Technologies ) WARNING: Installation and operation of electronic and high pressure
As Enfield Technologies strives for continuous systems (fluids and compressed gas) involves risk including property
improvement and dedication to product development, amage and personal injury or death. Users should be properly trained

specifications are subject to change or certified and take safety precautions.
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a. Connect Enfield Technologies” USB cable, A-CBL-SAUB-0405P-MM-XXXX, or equivalent from the computer
to the S2-025-U-04 valve.

Click on the Initial Setup Tab

oo

Launch the S2-025-U-04 Configuration Interface.

d. Inthe Communication section, shown in the red box below, select the COM port associated with the valve

from the Select Port drop down.

Bl TECHNOLOGIES

Initial Setup | Basic Setiings | Advanced Seftings |

£ 52 Configuration Interface - Enfield Technologies =] = =]
— .
— ENFI ELD 50 Watervisw Drive  Phons:  203-375-3100
— 82 Sheon, CT 06484 Tollfree:  800-504-3334
United States Fax 2032862414

Version:  35.0001.000.0C01

Communication Input Signals Configuration

SeectPat [ = Command 0-10v

4-20mA
[2] Enable Communication
0-10v

4-20mA

Feedback
Disconnected

Invert Feedback Sensor Polarity

Cyniinder Corfiguration
Port Connection

@ Standard

Cylinder Bore  |2.000 in.
Rod Diameter |1.000 in.

Area ratio 0.8520

Configuration Options

Load Configuration File

Save Corfiguration File

Save Configuration to 52

Transposed

e. Once the COM port has been selected, click the “Enable Communication” checkbox.

Communication

Select Fort COomM23

Enable Communication

Connected: 52 SN-50036

Firmware:  33-D010-000 AO0D

© 2014 Enfield Technologies

As Enfield Technologies strives for continuous
improvement and dedication to product development,
specifications are subject to change

v20140115
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systems (fluids and compressed gas) involves risk including property
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f.  The valve should now be connected. Valve serial number and software version will now be displayed.
Communication
Select Port CoOmM23
Enable Communication
Cornected: 52 SN-50036
Firmware: 33-0010-000  ADD
g. If you are unable to connect to the S2-025-U-04 try the following:
i. Unplug and replug the USB cable to see if a COM port populates.
ii. Make sure S2-025-U-04 has power.
ii. ~Cycle the power to the S2-025-U-04
iv. Refer to Drivers Manual found at http://enfieldtech.com/products/positioning-system/
5. Confirm the Feedback Signal is Working Properly
a. Click on the Initial Setup Tab
b. In the input signals configuration, shown in the red box below, select whether the feedback input is
4...20mA or 0...10V
£ 52 Configuration Interface - Enfield Technologies o] 2 =
= ENFIELD’ 50 Waterview Drive Phone: 203-375-3100
Eeh TECHNOLOGIES O 2 T e g
Version: ~ 35.0001.000.0C01
Inital Setup | Basic Settings | Advanced Settings |
Communication Input Signals Configuration Corfiguration Options
Select Pot | COM23 Commang @ 0-10V
) 4-20mA
Enable Communication
@ 0-10v s
Connected: 52 SN-50036 Feadozck @ 4-20mA
Fimware: 330010000 AOD [ Invert Feedback Sensor Polarity
Cynlinder Configuration
Port Connection
@ Standard (@ Transposed
Cylinder Bore  [2.000 |+in
Rod Diameter (0625 =in.
Mrea ratio 0.5023
c. Click on the Basic Settings Tab

© 2014 Enfield Technologies

=—= ENFI

Bl TECHNOLOGIES
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Initial Setup I Basic Settings I Advanced Settings |

As Enfield Technologies strives for continuous
improvement and dedication to product development,
specifications are subject to change

v20140115
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d. The position of the cylinder will be shown on the Cylinder Feedback slider
£ 52 Configuration Interface - Enficld Technologics =] = =
. ENFIELD‘ 50 W Dri Ph 203-375-3100
— aterview Drive one:
Rt TECHNOLOGIES  O2 e S ¥ 7 S
Wersion:  35.0001.000.0C01
[ Initial Setup | Basic Seftings | Advanced Seftings |
Cylinder Cylinder Sq Proportional Derivative Force Offset
Command Feedback N Damping
[ 0% e o x| oo Bz | o Rz po R
750 F: 2.00s
Command Source
@ Analog Input @ PC Slider @) PC Squars Wave [ Reset to Default Settings I Save Configuration to 52 ]
e. Move the cylinder by hand and confirm that the valve is receiving the feedback signal. The Cylinder
Feedback slider should proportionally increase from 0...100% as the cylinder is extended.
f.  If the Cylinder Feedback slider decreases from 100% to 0% as the cylinder is extended, the polarity of the

feedback sensor is transposed. To correct this, click the “Invert Feedback Sensor Polarity” checkbox, shown

in the red box below

£5 52 Configuration Interface - Enfield Technologies
=< ENFIELD
-—
B TEcHNoLoGiEs 2

Intial Setup | Basic Settings | Advanced Settings |

[E=8 =R )
50 Waterview Drive Phone: 203-375-3100
Shetton, CT 06484 Tollfree:  800-504-3334
United States Fax: 203-286-2414
Version:  35.0001.000.0C01

Communication Input Signals Contfiguration

Confiquration Options

Rod Diameter in

Area ratio 05023 —

© 4-20mA
Enable Communication

Fedback -lov Save Configuration File
Comnected: 52 SN-50036 ©) 4-20mA
Fimwars:  33-0010-000  ADD I 7] Invert Feedback Sensar Polaiity l l Save Configuration to 52 l
Cyniinder Configuration

Fart Connection

@ Standard ©) Transposed
Gyindsr Bors 2,000 [+ “ il i § i

© 2014 Enfield Technologies

As Enfield Technologies strives for continuous
improvement and dedication to product development,
specifications are subject to change

v20140115

WARNING: Installation and operation of electronic and high pressure
systems (fluids and compressed gas) involves risk including property

amage and personal injury or death. Users should be properly trained
or certified and take safety precautions.



== ENFIELD

Bl TECHNOLOGIES

a.

b.

$2-025-U-04

User's Manual

Page 9 of 25
6. Confirm the Command Signal is Wired Properly

Click on the Initial Setup Tab
In the input signals configuration, shown in the red box below, select whether the command input is
4..20mA or 0...10V
£ 52 Configuration Interface - Enfield Technolegics =] =2 =4

— ENFIELD‘ 50 Waterview Dri Phi 203-375-3100

— erview Drive one:

R TECHNOLOGIES O 2 et R Hiasers

Version:  35.0001.000.0C01

Intial Setup | Basic Settings | Advanced Setings |

Communication

Select Port COM23

Enable Communication

Conmected: 52 SN-50036

Fimware: ~ 33-0010:000  ADD

Input Signals Contfiguration

Command

Feedback

[7] Invert Feedback Sensar Polarity

-1V

Cynlinder Corfiguration

Confiquration Options

Load Configuration File

Save Configuration File

Save Configuration to 52

Port Connection

@) Standard () Transposed
Cpinder Bore [2000 []in g i i | i
Rod Diameter 0625 [+ in.
Area ratio 0.5023 i‘

c. Click on the Basic Settings Tab

d. The command signal from the PLC analog output or other analog input source will be shown on the Cylinder
Command slider

£5 52 Configuration Interface - Enfield Technologies
== ENFIELD
—
B TEcHNoLoGIEs D2

Initial Setup | Basic Settings | Advanced Settings |
_—

50 Waterview Drive
Shelton, CT 06484
United States

Phane:
Tollfree:

Version

[E=S =l |

203-375-3100
800-504-3334
203-286-2414
35.0001.000.0C01

Cyiinder
Command

b

Gyiinder 54
Feedback

F0.0%

Command Source

@ Analog Input @) PC Slider

(@) PC Square Wave

Proportional

Derivative Force Offset

po =

Damping
po iz o f= 00 B

750

l Reset to Defautt Settings

I Save Configuration to 52 ]

e. Vary this output to confirm that the valve is receiving the command signal. The Cylinder Command slider
should move from 0...100% as the command from the PLC is increased from 0...10V or 4...20maA.

© 2014 Enfield Technologies

As Enfield Technologies strives for continuous
improvement and dedication to product development,

specifications are subject to change
v20140115

WARNING: Installation and operation of electronic and high pressure
systems (fluids and compressed gas) involves risk including property
amage and personal injury or death. Users should be properly trained

or certified and take safety precautions.



== ENFIELD S52-025-U-04
Bl TECHNOLOGIES User's Manual

Page 10 of 25

7. Connect Pneumatic Lines

a. Connect port 2 of the valve to the back of the cylinder and port 4 to the front as shown below. It is

recommended that the valve be placed as close as possible to the cylinder. To minimize pressure drop out
of the valve %" NPTF to 3/8 OD straight fittings are recommended.
.

[ i} 1

Bns! Lot
B} 4+
By Corunane
e P

g« 1 I xR anon

b. If it desirable to connect port 4 of the valve to the back of the cylinder and port 2 to the front, go to the

initial setup tab and select the “Transposed” checkbox in the Port Connection area, shown in the red box
below.

£ 52 Configuration Interface - Enfield Technologies

([E=8[Eol |~
— .
E—= ENFIELD 82 50 Waterview Dive  Phone: 2033753100
] Shefton, CT 08484 Tollfree: 8005043334
Bemil TECHNOLOGIES United States Fax: 203-286-2414
Version:  35.0001.000.0001
Initial Setup | Basic Settings | Advanced Setings |
Communication Input Signals Cortiguration Configuration Options
Select Port  [COM23 Command @ 0-10V Load Configuration Flle
© 4-20mA
Enable Communication
Feedback ° 0-10v Save Corfiguration File
Comnected: 52 SN-50036 ©) 4-20mA
Fimware: 330010000 ADD [T Invert Feedback Sensor Polarty Save Configuration to 52
Cyniinder Corfiguration
Port Connection
@ Standard ©) Transposed

Cylinder Bore (2000 [2in. i i

Rod Diameter 0.625 | in

i}
Arearato 09023 — #—E

c. Inlet air should be dry (-40C dew point) non-lubricated air, non-flammable & non-corrosive dry gases (0.3

micron fine grade coalescing filter with 5 micron pre-filter) at 0-150psig (80-120 typical with minimal
pressure fluctuation).

d. Once air filtration specification has been confirmed, connect inlet air to port 1

© 2014 Enfield Technologies

) i . WARNING: Installation and operation of electronic and high pressure
As Enfield Technologies strives for continuous systems (fluids and compressed gas) involves risk including property
improvement and dedication to product development, damage and personal injury or death. Users should be properly trained
specifications are subject to change

or certified and take safety precautions.
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8. Set Cylinder Area Ratio

a. Click on the Initial Setup tab

b. In the Cylinder Configuration section, shown in the red box below, enter the diameter in inches of the
cylinder bore and rod diameter.

5 52 Configuration Interface - Enfield Technologies

==ENFIELD ¢,

=l o =

Phone: 203-375-3100

Shekon, CT 06484 Tollfres:  B00-504-3334
Bl TECHNOLOGIES Urited States Fax: 2032862414
Version:  35.0001.000.0C01
Initial Setup | Basic Setiings | Advanced Settings |
Communication Input Signals Contfiguration Confiquration Options
Select Part  [COM23 Command @ 0-10V Load Corfiguration Fil
©) 4-20mA
Enable Commurication
Fosdbacke 2 01V Save Configuration File
Comnected: 52 SH-50036 © 4-20mA
Fimware: 330010000 ADD [C Invert Feedback Sensar Polarty Save Configuration to 52

Cynlinder Corfiguration
Port Connection

@ Standard (@ Transposed

Cylinder Bore 2,000 |3/in i 1 i}
Rod Diameter |0.625 |2

Area ratio 05023

c. Once entered, the Area ratio will be calculated automatically.

£ 52 Configuration Interface - Enfield Technologies ol ® ===
r— '
— ENFIELD 50 Waterview Dve  Phone:  203-3753100
E—= S2 Shekon, CT 06424 Tollree:  800-5043334
Bl TECHNOLOGIES United States Fax: 2032862414
Version:  35.0001.000.0C01
Iniial Setup | Basic Settings | Advanced Settings |
Commurnication Input Signals Configuration Configuration Options
© 4-2mA
Enable Communication
Connected: 52 SN-50036 Feadback © 4-20mA
Frware 320010000 AD0 7] Invert Fesdback Sensor Polsrty
Cymiinder Corfiguration
Pott Connection
® Standard @) Transposed
Cylinder Bore (2000 |2 in.
Fiod Diameter 0625 [+]in.
Arearatio  0.9023
© 2014 Enfield Technologies ) WARNING: Installation and operation of electronic and high pressure
As Enfield Technologies strives for continuous systems (fluids and compressed gas) involves risk including property
improvement and dedication to product development,

ovem ! amage and personal injury or death. Users should be properly trained
Sggcllggaltllogs are subject to change or certified and take safety precautions.
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Restore to factory default settings by clicking the box highlighted in red below.

Command Source

@ Analog Input (@ PC Slider

I I Ii |

(©) PC Square Wave

= 52 Configuration Interface - Enfield Technologies o & )
— ENFI ELU 82 50 Waterview Drive  Phone:  203-375-3100
E— Shellon, CT 064284 Tollfree:  B00-504-3334
Bl TECHNOLOGIES United States Fax 2032862414
Version:  35.0001.000.0C01

| Initial Setup | Basic Setings | Advanced Setiings |

Cylinder Cylinder Squared Wave Generator Proportional -~ Denvative Furce Offsel

Cummand Feedback . o Damping

70.0% Minimum ladimun 'eriol ’—‘ ’—‘ m % ’DB—‘ Y

l Reset to Default Settings

Save Configurstion to 52

b.  Turn on air to the system

Select the PC Square wave check box from the Command Source selection, shown, show in the red box

c.
below.
gc”.'ﬁgumiun Interface - Enfield Technologies = =] E
==
= ENFIELD o, Burlc Gn DD
Bemll TECHNOLOGIES Urited States Fa 2032862414
Wersion:  35.0001.000.0C01
[ Initial Setup | Basic Seftings | Advanced Seftings |
Cylinder Cylinder Squared Wave Generator Proportional Derivative Force Offset
Cnmmand Feedback Damping
0.0% Minimum Maximun Period ‘DD E” ‘DD E” |DD lZ” ‘DB E”
I I | I I I I
Command Source
@ Analog Input @ PC Slider @) PC Squars Wave Reset to Default Settings Save Configuration to 52
d. This will provide a text command signal that alternates between the two positions set by the Minimum and

Maximum sliders, shown in the red box below. The Period slider will determine the amount of time for each

cycle. To begin testing, use a signal such as 25% Minimum, 75% maximum and 4.00 Second for Period.

© 2014 Enfield Technologies

As Enfield Technologies strives for continuous
improvement and dedication to product development,
specifications are subject to change

v20140115

WARNING: Installation and operation of electronic and high pressure
dystems (fluids and compressed gas) involves risk including property

amage and personal injury or death. Users should be properly trained
or certified and take safety precautions.
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[ll}

= 52 Configuration Interface - Enfield Technologies o & )
— ENFI ELU S2 50 Waterview Drive  Phone:  203-375-3100
E—n Shellon, CT 064284 Tollfree:  B00-504-3334
Bemil TECHNOLOGIES United States Fax 2032862414
Version:  35.0001.000.0C01
Initial Setup | Basic Seftings | Advanced Settings |
Cylinder Cylinder Squared Wave Generator Proporional |~ Dervave - Foroe Offsel
Cummand Feedback u . o Damping
70.0% Minimum Maximun enioc ’DD—‘ Y ’Dﬂ—‘ % m ’0—‘,1.
I I : | I I I
Command Source
@ Analog Input @ PC Slider (7) PC Square Wave l Reset to Default Settings ] I Save Configuration to 52

Increase the Proportional slider slowly (1% increments). The system should begin to move. If the system is

e.
not responding or is stuck in the fully extended or retracted position check tubing and feedback sensor
polarity.

(== - =
£ 52 Configuration Interface - Enfield Technologies o]l & ]
_ENFIELD‘ 50 Waterview Dri Phi 203-375-3100
— erview Drive one:
Rt TECHNOLOGIES  O2 i S o5
Version:  35.0001.000.0C01
| Initial Setup | Basic Setings | Advanced Setiings |
Cylinder Cylinder Squared Wave Generator Proportional Derivative Force Offsat
Cummand Feedback Damping
0.0% Minimum Maxdmun Period wx ,M—h- ’0—"/.,
I I lil I I I
Command Source
@ Analog Input (@ PC Slider (@) PC Square Wave Reset to Default Settings ] I Save Corfiguration to 52

© 2014 Enfield Technologies WARNING: Installation and operation of electronic and high pressure
As Enfield Technologies strives for continuous dystems (fluids and compressed gas) involves risk including property
improvement and dedication to product development, amage and personal injury or death. Users should be properly trained
58801'2 %ait?ns are subject to change or certified and take safety precautions.
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Continue increasing the Proportional Slider until the Cylinder Feedback slider begins to follow the Cylinder

[ll}

Command Slider.
= 52 Configuration Interface - Enfield Technologies o & )
— ENFI ELU S2 50 Waterview Drive  Phone:  203-375-3100
E— Shellon, CT 064284 Tollfree:  B00-504-3334
Bl TECHNOLOGIES United States Fax 2032862414
Version:  35.0001.000.0C01
Initial Seiup | Basic Seftings | Advanced Settings |
Cylinder Cylinder Squared Wave Generator Proportional - Dervative ~  Force Offsel
Damping

Cummand Feedback u . o
70.0% Minimum Maamun 'enoc ’—‘ ’—‘ m % ’—‘

750:: | I I I I

Command Source
@ Analog Input @ PC Slider (7) PC Square Wave l Reset to Default Settings ] I Save Configuration to 52

If the system begins to oscillate or overshot, increase the Force Damping slider until the oscillation or
overshoot has been removed.

(=
£ 52 Configuration Interface - Enficld Technologics == E
H_ ENFIELU S2 50 Waterview Dive  Phone: 2033753100
— Sheton, CT 06484 Tollfres:  B00-504-3334
Bl TECHNOLOGIES United States Fax: 2032862414
Version:  35.0001.000.0C01
[ Initial Setup | Basic Seftings | Advanced Seftings |
Cyiinder Gyiinder Squared W stor Proportional - Derivative Force Offset
Cnmmand Feedback . - s Damping
i inimum Maximun eriox po Elz o Elx| po Rlz] @0 Ex
Command Source
@ Analog Input ) PC Slider ) PC Squars Wave l Reset to Default Settings ] I Save Corfiguration to $2 ]

h. Repeat the two previous steps as necessary, until the system exhibits the desired dynamics.

© 2014 Enfield Technologies WARNING: Installation and operation of electronic and high pressure
As Enfield Technologies strives for continuous dystems (fluids and compressed gas) involves risk including property
improvement and dedication to product development, amage and personal injury or death. Users should be properly trained
sggcllz %ait?ns are subject to change or certified and take safety precautions.
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To optimize system performance, slowly decrease the Force Damping slider and increase the Derivative
slider until optimum system performance is reached.

= 52 Configuration Interface - Enfield Technologies o & )
— ENFI ELU S2 50 Waterview Drive  Phone:  203-375-3100
E— Shellon, CT 064284 Tollfree:  B00-504-3334
Bemil TECHNOLOGIES United States Fax 2032862414
Version:  35.0001.000.0C01
| Initial Setup | Basic Setings | Advanced Setiings |
Cylinder Cylinder Squared Wave Generator Proportional | Denvative —  Force Offsel
Cummand Feedback . o Damping
70.0% Minimum ladimun 'erioc ’DD—A‘,I. ﬂ 0 lz‘ 5 w?’
I I Ii | I I
Command Source
@ Analog Input @ PC Slider (7) PC Square Wave l Reset to Default Settings ] I Save Configuration to 52 ]

If an offset is noticed between the Cylinder Command and Cylinder Feedback sliders, the Offset slider can
be adjusted to compensate. This is most likely the case in vertical applications. Assuming no mechanical
linkages reversing direction of motion: for cylinder with rods facing up, increase the offset and for cylinders

with rods facing down decrease the offset.

=
3 52 Configuration Interface - Enfield Technologies (== E
H.. ENFI ELU S 2 50 Waterview Dive ~ Phone: 2033753100
— Shefton, CT 06484 Tollfres:  800-504-3334
Bl TECHNOLOGIES United States Fax 2032862414
Version:  35.0001.000.0C01
[ Initial Setup | Basic Seftings | Advanced Seftings |
Cylinder Cylinder Squared Wave Generator Proportional ~ Dervative Force Offset
Cnmmand Feedback . . e Damping
00 inimum ladmun erioc po Blu [P0 Blx | po kx| oo Ex
I I [ I I I
Command Source
@ Analog Input @) PC Slider @ PC Square Wave Resst to Default Settings Save Corfiguration to 52
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Select the Analog Input checkbox, shown in the red box below, to switch the command back to your

= 52 Configuration Interface - Enfield Technologies

==ENFIELD o,

Bl TECHNOLOGIES

= acl g
50 Waterview Drive Phaone: 203-375-3100
Shelton, CT 06484 Tollfree:  800-504-3334
United States Fa 203-286-2414
Version:  35.0001.000.0C01

() PC Slider @ P

I I 25D 75D::

| Initial Setup | Basic Setings | Advanced Setiings |
Cylinder Cylinder Squared Wave Generator Proportional Derivative Furce Offset
Cummand Feedback " o Damping
70.0% Minimum Maximun 'erioc ’—‘ ’—‘ m % ’DD—‘ Y

'C Square Wave

l Reset to Defautt Settings H Save Configurstion to 52

I.  Confirm that the system is responding to your analog input signal. You will be able to see the Cylinder
Command slider moving in unison with your command signal. If this does not happen, confirm your

command source and wiring.

= acl g
50 Waterview Drive Phaone: 203-375-3100
Shelton, CT 06484 Tollfree:  800-504-3334
United States Fa 203-286-2414
Version:  35.0001.000.0C01

= 52 Configuration Interface - Enfield Technologies
==ENFIELD
E—n
Bl TECHNOLOGIES 82
| Initial Setup | Basic Setings | Advanced Setiings |
Cylinder Cylinder Squared Wav
Command Feedback "
'I. 70.0% Minimum
Command Source
@ Analog Input @) PC Slider

e Generator

Mazdmun Period

B0 200s

(©) PC Square Wave

Proporional |~ Dervave - Foroe Offset
amping
00 B uo Bls | o B

l Reset to Defautt Settings H Save Configurstion to 52
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1. Minimum and Maximum Position - In many cases, the length of a feedback sensor may be longer than the length of
the cylinder travel. In these cases, the minimum and maximum position sliders, shown in the red box below, can be
adjusted so the feedback seen by the S2-025-U-04, is a linear 0...10V or 4...20mA along the cylinder’s full travel.

= 52 Configuration Interface - Enfield Technologies
— ]
C— ENFI ELD 82 50 Waterview Drive Phone 203-375-3100
| —] Shelton, CT 06484 Toll free:  800-504-3334
Bl TECHNOLOGIES United States Fax: 2032852414
Version:  35.0001.000.0C01

Initial Setup Advanced Settings

Cylinder Cylinder Squared Wave Generstor Minimum Maximum Ramp Up Ramp Dead Band Dither Amp Valve offset

Command Feedback i . — Position Posttion Down

% 700 i i e = P = s P = R = P e P O =

Command Source
@ Analog Input PC Slider PC Square Wave Reset to Default Settings | | Save Configuration to 52

Example: If a 9” stroke cylinder was placed in the middle of a 10” stroke feedback sensor, the feedback would move
from 5% to 95% as the cylinder moved along its full travel. If the minimum and maximum position sliders were set at
5% and 95% respectively, the Cylinder Feedback slider would now read 0...100% along the full travel of the cylinder.
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Ramp Up and Ramp Down - The ramp up and ramp down sliders, shown in the red box below, can be used to set the

2.
maximum velocity in the extend and retract directions.
= - -
i 52 Configuration Interface - Enfield Technologies || (=] u
]
=ENFIELD" o, Suesl he T
Bl TECHNOLOGIES United States Fac: 2032862414
Version:  35.0001.000 0CD1
Initial Setup Advanced Settings
Cylinder Cylinder Squared Wave Generator Minimum Maximum Ramp Up Ramp Dead Band Dither Amp Valve offset
Command Feedback Position Position Down
.},. 0.0 Minimum Maxdmun Period ‘I}I} |1DI}I} M |D.D o |I}.I} s |I}I} z |1 |75|} o P ‘I}.D z |?.
Command Source
@ Analog Input PC Slider PC Square Wave | Reset to Default Settings | | Save Configuration to 52
By increasing the ramp up, the velocity of the cylinder in the extend direction will be decreased. By increasing the
ramp down, the velocity in the retract direction will be decreased
Effect of Increasing Ramp Up Effect of Increasing Ramp Down
| —Step Command i —Step Command
B —Step Response I ! | il —Step RESDOI'ISG I
<5}
2 2
a
£ E
=< <
1 i 1 |
Time
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3. Valve Settings - The valve settings, Dead Band, Dither Amplitude and Valve Offset, shown in the red box below, adjust
the underlying valve characteristics of the S2-025-U-04. For the majority of applications, these settings will not be

adjusted from their factory default settings.

PC Square Wave

Command Source

@ Analog Input PC Slider

(=
& 52 Configuration Interface - Enfield Technologies =0 u
— ]
= ENFI ELD 82 50 Waterview Drive Phane: 203-375-3100
| —] Shelton, CT 06484 Toll free:  800-504-3334
Bl TECHNOLOGIES United States Fax: 2032852414
Version:  35.0001.000.0C01
Initial Setup | Basic Seftings | Advanced Settings |
Cylinder Cylinder S Minimum Maxdimum Ramp Lp Ramp Dead Band Dither Amp Valve offset
Ccmmand Feedback S Position Postion Dawn
700% e \DD :|'z |1DDD =l |D.D % |D.D =1+ |DD :|'z |75D 2l \D.D :|'z

Reset to Default Settings Save Configuration to 52

Dead Band - Adjusts the effective overlap of the valve. By increasing the Dead Band slider, the valve will begin to

open sooner.

Dither Amplitude -

In order to keep the valve responding quickly, there is a constant high frequency dither signal

provided to the valve to keep the spool in dynamic friction as opposed to static friction. The Dither Amplitude slider

adjusts the amplitude of this signal.

Valve Offset - This adjustment provides a constant offset to the position of the spool. The spool can be offset in either

direction by adjusting the Valve Offset slider.

© 2014 Enfield Technologies

As Enfield Technologies strives for continuous
improvement and dedication to product development,
specifications are subject to change

v20140115

WARNING: Installation and operation of electronic and high pressure
dystems (fluids and compressed gas) involves risk including property

amage and personal injury or death. Users should be properly trained
or certified and take safety precautions.



== ENFIELD

Bl TECHNOLOGIES

S52-025-U-04

User's Manual
Page 20 of 25

Save and Load Configuration Files
1. Saving a File
a. Click the “Save Configuration File” button, shown in the red box below, to save the current configuration as
a .txt file.

5 52 Configuration Interface - Enfield Technologies

==ENFIELD o,

Besnl TECHNOLOGIES
Intial Setup | Basic Settings | Advanced Setings |

=l o =

50 Waterview Drive Phone: 203-375-3100

Shetton, CT 06484 Toll free:  800-504-3324

United States Fax: 203-286-2414
Wersion:  35.0001.000.0C01

Communication

Select Port COM23

Enable Communication

Conmected: 52 SN-50036

Fimware: ~ 33-0010:000  ADD

Input Signals Contfiguration
@ 0-10v
©) 4-20mA

Command

@ 0-10v

Feedback -
S @ 4-20mA

[7] Invert Feedback Sensar Polarity

Confiquration Options

Load Configuration File

Save Configuration File

Save Configuration to 52

Cynlinder Corfiguration
Port Connection

@ Standard (@ Transposed

Cylinder Bore (2000 2] in Vi i i | i
Rod Diameter 0625 [2]/in.

Area ratio 05023

b. A window will then open allowing the file to be named and the save location selected.

ESEVQAS

=

Search Saved Configuration Fi.. 0 |

=+ @

Type Size

@\Jvl | » Computer » Local Disk (C:) b Saved Configuration Files +[4]

Organize » New folder

| Recent Places -
2 Vaultl

Name Date medified

= Ma items match your search.
3 Libraries
@ Documents
J’ Music
[&=] Pictures

B videos

mn

& Homegroup

1% Computer
&, Local Disk (C:)
B ET-5D-64GE (E)

| e AVATSACCAL S0

File name: [EEERAGL] .

Save as type: [Tact file (") V]

+ Hide Folders Save ] [
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a. Once a file has been saved, it can be opened at any time by clicking the “Load Configuration File” button.

Intial Setup | Basic Settings | Advanced Satings |

£ 52 Configuration Interface - Enfield Technolegics =] =2 =4
— .
S — ENFI ELD S 2 50 Waterview Drive  Phone: 2033753100
— Shetton, CT 06484 Tollfree:  BOD-504-3334
Bl TECHNOLOGIES Urited States Fax: 2032862414

Version:  35.0001.000.0C01

Communication Input Signals Contfiguration WR———
Select Port  [COM23 Command @ 0-10V Load Configuration Flle
© 4-20mA
Enable Communication
Fosdbacke 2 01V Save Configuration File
Comnected: 52 SN-50036 © 4-20mA
Fimwars:  33-0010-000  ADD [] Invert Feedback Sensar Folariy Save Configuration to 52
Cyniinder Configuration
Fart Connection
@ Standard ©) Transposed

i

i {
Rod Diameter [0.625 [2]in
Areartio 03023 - #_C

Cylinder Bore  [2.000 2] in il il

b. If avalve is currently connected, a message will then appear warning that loading a configuration file will

overwrite any of the current settings that have not been saved. Click “OK” to continue.

52 Leading Cenfiguration File @

Warning! Leading a Configuration File will overwrite the current

& I . configuration and could cause the system to become oscillatory if the
loaded gains are not suited for the current systern setup. Please make
sure the air pressure is off before continuing.

Do you want te continue loading the Cenfiguration File?

OK l ’ Cancel

-
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c. A browser will then open allowing selection of the saved configuration file.

= Open Configuration file File E

@@v‘ .. » Computer » Local Disk (C:) » Saved Configuration Files

- | 5 | ‘ Search Saved Configuration Fi.. O |

Organize « Mew folder

==~ 0 @

& Downloads o
. Dropbox

MName

. 1-15-2014
(E-ﬂ Recent Places =

2 Vaultl

=l Libraries
@ Documents
J‘ Music
[ Pictures

B Videos

m

) Homegroup

1% Computer
£, Local Disk (C)
A ET-SD-64GE (E)

=

Date modified

1/15/2014 9:49 AM

Type Size

Text Document 1KB

File narme:

~ [ Files -

Open |v| Cancel
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d. Once loaded, if the valve is disconnected, the window will act as a viewer, displaying the settings from the

loaded file.
= 52 Configuration Interface - Enfield Technologies == RCR <=
— .
— ENFI ELD 82 50 Waterview Dive  Phone:  203-375-3100
=—a Sheton, CT 06484 Tollfree: 8005043334
Bl TECHNOLOGIES United States Fax 2032862414
Version:  35.0001.000.0C01

[ Initial Setup | Basic Setings | Advanced Setiings |

Cylinder Cylinder Squared Wave Generator Proportional -~ Dervative Force Offset

Command Feedback " " Period Damping

'I. 70.0% Minimum Maximun 'erioc ’F‘% ’m.’. ,F‘.’; ’m%

Command Source

@ Analog Input PC Slider PC Square Wave ‘ Reset to Defaut Settings ‘ | Save Corfiguration to 52
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e. Ifthe valve is connected, the setting will immediately be saved to the RAM of the S2-025-U-04. To check if
the valve is connected, go to the “Initial Setup” tab and look under Communication section to see that the
word “Connected” is present.
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£ 52 Configuration Interface - Enfield Technologies

S2

Intial Setup | Basic Settings | Advanced Satings |

50 Waterview Drive Phone:

Shetton, CT 06484 Toll free:
United States Fa:
Version

[E=8 om0

203-375-3100
800-504-3334
203-286-2414
35.0001.000.0C01

Communication
Select Pot  |COM23

Enable Communication

Connected: Isz SN-50036

Fimware: ~ 33-0010-000  ADD

Cynlinder Corfiguration

Cylinder Bore  |2.000 2 in.
Rod Diameter 0.625 | in

Area ratio 05023

Input Signals Corfiguration

Command @ 0710V

© 4-20mA
Feedbak 0V
R © 4-20ma

[7] Invert Feedback Sensor Polarity

Port Connection

@ Standard

Configuration Options

Load Configurtion File

Save Configuration File

Save Configuration to 52

©) Transposed

f. In order to save the newly loaded settings to the valve, click the “Save Configuration to S2” button.
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£ 52 Configuration Interface - Enfield Technologies

S2

Intial Setup | Basic Settings | Advanced Satings |

50 Waterview Drive Phone:

Shetton, CT 06484 Toll free:
United States Fa:
Version

[E=8 om0

203-375-3100
800-504-3334
203-286-2414
35.0001.000.0C01

Communication

Select Pot  |COM23

Enable Communication

Connected: 52 SN-50036

Fimware: ~ 33-0010-000  ADD

Cynlinder Corfiguration

Cylinder Bore  |2.000 2 in.
Rod Diameter 0.625 | in

Area ratio 05023

Input Signals Corfiguration

Command @ 0710V

© 4-20mA
Foodback O 1%
R © 4-20ma

[7] Invert Feedback Sensor Polarity

Port Connection

@ Standard

Configuration Options

Load Configurtion File

|

Save Configuration File

Save Configuration to 52

©) Transposed

i} a
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10. Troubleshooting

a. Check to see if probable cause and corrective action is listed in the table below

Symptom

Probable Causes

Corrective Action

System Totally Unresponsive

Power Not Applied

Apply power, check all power wiring

Air Off

Turn air on

Proportional Gain too Low

Increase the Proportional Slider

Inverted Polarity

Verify signal wiring for command and feedback; also verify
mechanical system polarity

Signal Wiring

Verify all Wiring

System Mildly Responsive or
Sluggish

Proportional Gain too Low

Increase the Proportional Slider

Force Damping Gain too High

Decrease Force Damping Slider

Power Supply Voltage not Stable

Check power wiring; change power supply

Cylinder too Small

Decrease moving mass, increase cylinder size, or increase
inlet pressure.

System ‘Pegs’ or ‘Rails’

No Feedback Signal

Connect Feedback Signal

Feedback Connected Improperly

Verify all wiring is as shown in application examples and as
described in the “Wire Feedback” section of this document

Cylinder Connected Improperly

Verify Polarity of Cylinder as shown in “Connect Pneumatic
Lines”

System Fails to Converge or is
Inaccurate

Incorrect Wiring

Verify all wiring is as shown in application examples and as
described in the “Installation” section of this document

Mechanical System

Insure mechanical system is free from binding and high
friction.

Proportional Gain too low

Increase the Proportional Slider

Force Damping too high

Decrease Force Damping Slider

Offset Gain adjusted incorrectly

Adjust the offset slider

Wrong Area Ratio

Check the “Cylinder Bore” and “Rod Diameter” settings

Air Leaks

Insure there are no air leaks in the system

$2-025-U-04 Sticking

Insure that inlet air meets valve specifications. See
“Connect Pneumatic Lines”

System Oscillates

Proportional Gain too high

Decrease Proportional gain slider

Not Enough Force Damping

Increase Force Damping slider

Derivative Gain too high

Decrease Derivative gain slider

System ‘Buzzes’

Input Signal Noise (possibly 60Hz)

Verify that large or high power machinery is not operating
nearby. Also, verify input signal integrity by examining the
signal with an oscilloscope.

Input Signals not connected

Verify all wiring as shown in the “Wire Command” and “Wire
Feedback” sections of this document

DC Common not connected

Verify all DC common connections

b. Contact Enfield Technologies for additional help
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The table below recommends the maximum moving mass for a cylinder controlled by a S2-025-U-04 for horizontal and vertical
applications. It should be noted that the maximum moving mass recommended is lower than the cylinders maximum output
force. This is intentional so the cylinder has enough available force to quickly accelerate and decelerate the moving mass under
control, more force than it requires to simply begin movement. Sizing the cylinder too small can result in an unstable system
that is difficult, if not impossible, to control. Actual mass will vary based on cylinder speed and mechanical assembly (e.g.

friction in cylinder or system, air pressure, etc.)

For retrofitting systems already in place, it may not be possible to change cylinder size, resulting in an undersized cylinder
compared to the moving mass. For these situations, consider adding flow controls to reduce the velocity and the resulting

kinetic energy of the system. Energy equation: %mv2 — Fd = 0 [With lower velocity, a lower force is required to stop the

moving mass].

Cylinder Bore Size Maximum Weight (Pounds)
(Inches) Horizontal Vertical
1-1/16 55 15
1-1/4 75 20
1-1/2 110 25
1-3/4 150 35
2 200 50
2-1/2 240 80
3 330 110
4 400 200
5 500 310
6 800 450
8 1200 800
Cylinders larger than 8” may be used
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xample 1: Vertical Setups - 4” bore
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| Example 3: Horizontal Lever Arm Setup - 6” bore
:' Example 4: Vertical Force Multiplier Setup - 8” bore
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Warranty: This product is covered by a 1 year Enfield Technologies limited warranty. Contact Enfield Technologies or visit website for more details.
Notice: Use and purchase of this product is subject to Enfield Technologies’ Terms and Conditions of Sale and Use. Improper installation or use voids warranty. This product may not be
suitable for all applications, such as those acting upon people, and suitability is solely the buyer’s responsibility. Consult factory regarding special applications.
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