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Introduction

® The



Objectives

Double cylinder hydraulic system is the basic hardware part
of this Remote Hydraulic Lab System. It includes two Parker
hydraulic servo systems and a Parker automation controller
(PAC).

The double cylinder hydraulic system allows user to
control the cylinder movements by programing PAC
following IEC61131-3 standards. Human machine interface
can also be programed in PAC visualization environment.

The hydraulic servo systems can achieve closed-loop
control to the cylinders. The servo systems support jogging
control, positioning control, and velocity control. They can
also feedback running status of the cylinders to the upper
computer.

The communication between hydraulic servo systems and
PAC is established on EtherCAT principle.
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An Automated Electro-Hydraulic Motion Control System
with PAC controller and Four Stations
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System Overview

The Setup with PAC Controller and Two EH Station
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Hardware

Parker System controller

Automation
Controller (PAC

Compact servo drive

Servo valve

HMI display

Hydraulic cylinder with
position sensor

Parker H-Pak Hydraulic power supply
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Software

* PAC Integrated Development Environment (IDE)
— Devices Management

— Open PLC(IEC61131-3)

— Visualization(WebVisualization)

* Parker Servo Manager

— Hydraulic Servo Drive Configuration
— Link CODESYS Program

* CODESYS

— Hydraulic Servo Drive Programming
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System Programming and
Configuration

®  Master

— Start PAC IDE
— Install devices and set EtherCAT network parameters at PAC

— Write open PLC and visualization program at PAC

¢ Slave
— Configure Compax3F

— Set EtherCAT parameters at Compax3F

— Program Compax3F by using CODESYS
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Compax3F Servo Drive

Can be used for VelOCIty, position, force and
pressure controls.

Configured in the Parker Servo Manager

Monitor all the status of Hydraulic Cylind

Set hardware and software limits

Uses a programming system based on the standard
IEC61131-3, which can support function blocks,
Instruction lists, and structured text.
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Compax3F Configuration

Click to Start "H

ardware setup wizard"

Overview

Device selection wizard

Software Device Type (as currently configured in C3Mgr)

Model

F - C3 Fluid

Drive Input Voltage

24V

Interface Option

111 <=Digital inputsioutputs=

Technology Function T30 <Full Motion Control via [ECS1131=
Feedback Option F12 < Rotary/Linear Encoder SinCos RS422 EnDat, 551, Start/stop, Analog=
Mxcx Option W00 <No Options>

Click to Start "Selection and configuration of axis [drives) for C3F"

Overview

‘C3F drive selection & configuration axis (drive)

Number of axes (drives)

1

Physical system

Differential pressure

Units

Imperial

Reverse Drientation

OFF

Control mode:

Position- and Force-/Pressure- controlling

Cylinder / motor

A0 _xxHM xPFx2xMocoooo

Drive type Linear drive
Feedback system Analog Feedback
Load cenfiguration CONFIGURED
min. Inertia 0.00 Nm
max. Inertia 0.00 Nm
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Compax3F Configuration

E COMPAX3_SLAVE_DRIVE.C3P - C3Mgr2
File Edit View Options Tools ?

DEE &% /2 D498 %%

Device selection
C3F 131 T40 configuration

o

o

3 IECE1131-3 Programming (Codesys)
0o
B3

Cam functions

Communication Click ta Configure "EtherCAT settings" ”
[ RS-485 Settings (Compax3)
[0 Modem settings
& EtherCAT Overview EtherCAT
3 Scaling factors Y2/v4 Mod SLAVE: Con on via Mast
Optimization o i
Download (PC -> Compax3) EtherCAT error reaction (0x8120,0x8130,0x81F1) 2 - Stop, controller inactive
Upload (Compax3 -> PC)
Online device functions Online net data
IP Address 0.0.0.0
Netmask (Subnet Mask) 0.0.0.0
Gateway IP 0.0.0.0
Host Name
MAC Address 00 00 00 00 00 00

4:27PM
A PA | PAC Pi
PAC control C control C_Project 11/4/2019
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Parker Automation Controller (PAC)

Parker Automation Controller
(PAC) provides advanced
logic, signal handling, multi
axIs motion control

IEC61131-3 programming
Visualization(Web)
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PAC Configuration

Automation Manager - PAC programming

Fle Edt Vew Project Buld Online Debug Tools Window

fEzE & dh 2 -0
Devices * X
=E cE s -
=l Device (PACI20-CXX24XX)
=Bl PLC Logic

=1} Application
il Library Manager
€35_PGR (PRG)
2 Symbol Configuration
=[#4 Task Configuration
+- g5 EtherCAT Master
+ 58 VISU_TASK
visualization Manager
& webvisu
&) visualizaton
3 SoftMotion General Axis Pool
=-[i) EtherCAT_Master (PAC320 EtherCAT Master)
[l PaC320_BusCoupler (PAC320 BusCoupler)
+-[f] Compax3_EtherCat_D5402_CoE (C35w0xFxxI31T11M

< >

[ POUs | 5% Devices

Help  Customer Feedback

10 %

Bl Device x |[(F] Visualization -
Communication Settings Scan Network...  Gateway + | Device ~ J
Applications
Backup and Restore
Files - < () o °
Gateway
Log
Gateway-1 ‘192. 168, 10,50 {active) vl
PLC Settings P-Address: Device Name:
localhost PAC00905502525F
FLC Shell
Port: DeviceAddress:
1217 0003.473F.9000.2DDC.COAB.0A32
Users and Groups
DeviceIP Address:
192.168.10.50
Task Deployment
Target 1D:
Status 1629 2004
Target Type:
Information 4102
TargetVendor:
Parker Hannifin
TargetVersion:
35.8.10
Messages - Total 0 error(s), 0 warning(s), 4 message(s) - 2 x
[P | Kl P — PEY AP PP [V
Last bui Precompile: o Current user: (nobody)
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- Vo
D C3F_1.project” - Parker Automation Manager - PAC programming system X
fie Edit View Project Visudizaton Buid Onine Debug Tools Window Help Customer Feedback
=zl & =] T o

-0l
A= Rl=] % ! | |
Devices ~ B X | @R Devce '] Visualization X -
=3 cFa1 ~|f o =
8 e pacsz 0010 MC_Power MC_Reset MC_Home B
= &1 PLC Logic e — Instanz: %
B0 Aopcstion Instanz: %s I |1 Instanz: %s I [ instanz %s ]
() Library Manager Enable [ Status ] [ Execute [ Done | [ Execute [ Done |

[@ c35_PeR (PRG) [ Position:st ][ Busy
18 Symbol Configuration [ bReguiatoron ] [bRegulatorRealstate | Busy

= @ CommandAborted
(# Task configuration [ borivestat | [bDrivestartRealstate | Error [_conmansatorea |

+- EtherCAT_Master

o sy EroiD 550
ErroriD : %d
=) Visualization Manager e
& webvisu I—I
ErrorD : %d

@) visualization
3 SoftMotion General Axis Pool
= (@ EtherCAT_Master (PAC320 EtherCAT Master) MC JOg
[ PAC320_BusCoupler (PAC320 BusCoupler) =

- [ %
+ () compax3_EtherCat_DS402_CoE (CISxxxVXFXXI31T11M; [ Instanz: %s ] [ n3tine 36 J
N JogForward | | Busy | Done
1 I | n Manager - PAC programming syst:
JogBackward CommandAborted
Project CFC Buld Onine Debug Tools Window Help Customer Feedback
[ vewocty:%r | Error | = % Ba X |4 55 ab | 4 %6 % % . & | 08
| Acceleration: st | [ ErroriD:%d | |:|:
Dec
Deceleration %1 _| | <, [ | @ oevie |8 Veudmton (g G3SPGR x <[ %
.’ S L e men === SN o |
oA
MC_Power_0 MC_Reset_0
< MC_Power MC_Reset
< > =3 = Status Sins
Messages - Total 0 , 0 warning(s), 4message!
) POUs |2 Devices 1= ofaf 0 srort) ) ) N— —Enable bRegulatorRealState —Execute
X:481,Y: 164 —{bRegulatorOn bDriveStartRealState
—bDriveStart Busy,
PAC control PAC control PAC _Project _\ Exrror}
ErrorlD
MC_Home_0 MC_Jog_0 -
MC_Home MC_Jog -
o ol Busy|
—Execute —JogForward ‘CommandAborted
Positi C —JogBackward Exrror|
—Velocity Errorld|
[0 |——fAcceleration
[ 70 | |peceleration
1000 Werk
MC_MoveRelative_0 -
MC_MoveRelative
= Done|
—Execute Busy]|
—|Distance CommandAborted
—Velocity Error
iAcceleration ErrorlD’
Decelecation
1000 Jerk )
h[-+[Q] [100% [&R]v||< >
| Messages - Total 0 error(s), 0 warning(s), 4message(s) > 1 x
ks | [l ey ——y P p— S
Lastbuid: € 0 Precompie: o/ Current user: (nobody) INS Lo« dol Lith 1

% interact Xpre. PAC control PAC control PAC_Project PAC_Project
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DA Intanratnad LINAI Ellnctlon

Cylinder 1 Cylinder 2
Enabled Error Motion Enabled Error Motion Power Reset
Presets
- Home - Home
— — Sequence 1
Actual Position Actual Position
Sequence 2
Actual Velocity Actual Velocity e —
Sequence 3
Position Input Position Input

Velocity Input Velocity Input

Execute Execute




PAC Networked Control System

X23 IN
X24 OUT



