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QCLTTeILI Purpose of the course )

This course is intended for users who will configure a positioning control system for the first time.
By taking this course, a participant will learn the basics of the MELSEC iQ-R series positioning module and will obtain the necessary
knowledge to configure a simple positioning control system.

As prerequisites for this course, you should have already completed the following courses or possess the equivalent knowledge in:

e FA Equipment for Beginners (Industrial Network)

MELSEC iQ-R Series Basic

Programming Basics
e Engineering Software MELSOFT GX Works3 (Ladder)
Intelligent Function Module (MELSEC iQ-R Series)



[{{L[IdilliM Course structure )

The contents of this course are as follows.

Chapter 1 - Understanding the Positioning Module "RD75"

The basics of the positioning module "RD75" and terms and knowledge that you will need to use the positioning module.
Chapter 2 - System Configuration

The typical system configuration procedure, control method and machine specifications of the sample system
Chapter 3 - Preparation for Positioning Parameters

How to set positioning parameters

Chapter 4 - Positioning Data Preparation

How to set positioning data

Chapter 5 - Sequence Program Preparation

How to execute positioning data using a sequence program

Chapter 6 - Test Operation of System

Test operation performed before actual operation

Chapter 7 - Bringing System into Service

Troubleshooting and operation confirmation methods using monitors

Final Test

Pass grade: 60% or higher



How to use this e-Learning tool )

Go to the next page

Back to the previous page

Move to the desired page

Exit the learning

Go to the next page.

Back to the previous page.

TO

"Table of Contents" will be displayed, enabling you to navigate to the desired page.

el

Exit the learning.




LS [ITailIM Cautions for use

Safety precautions
When you learn by using actual products, please carefully read the safety precautions in the corresponding manuals.
Precautions in this course

The displayed screens of the software version that you use may differ from those in this course.
This course uses the following software version:

e GX Works3 Version 1.057K



SET @ Understanding the Positioning Module "RD75™

This course explains how to configure a positioning control system based on the MELSEC iQ-R series
programmable controller positioning module.

Chapter 1 explains about the features and functionality of the RD75 positioning module.
The basic terms and knowledge required for handling the positioning module are also given in this chapter.

1.1 "RD75" Features and Functionality

1.2 "RD75" Lineup

1.3 "RD75"

1.4 Positioning Control System Basic Configuration
1.5 Connecting the "RD75" to a Servo Amplifier
1.6 Number of Controlled Axes

1.7 "RD75" Setting Method



“ "RD75" Features and Functionality )

Suppose you built a system which incorporates the positioning control function. For that system, in most cases, more
than a simple positioning control will be required.

Look at the material handling system shown in the diagram below.

This system categorizes the boxes proportional to its size and distributes them to the correct conveyor.

This type of system cannot be easily realized just by using a standard control system. A dedicated positioning system
which synchronizes the proximity sensor inputs and determines the box sizes is required, in addition to the central
control system.

The positioning module "RD75" used in this course is an intelligent function module which is part of programmable
controller system.
It has special features to ensure synchronization between the sequence program and positioning.

Box size

L

Lower limit




@E RD75 Lineup

The table below shows the positioning module "RD75" series lineup.

RD75P RD75D

Interface Open collector output Differential driver
Distance between servo >m 10m

and RD73

MNoise immunity Standard Good

Mitsubishi Electric positioning modules include RD75, which is equipped with the standard functions, and RD77 and
RD78, which perform high-degree of motion control.

This course uses "RD75D" with a differential driver interface, which is versatile enough to be connected to 3rd party
servo amplifier, as well as has good immunity to noise.



The "RD75D", which is explained in this course, is an intelligent function module that controls a servo amplifier.
The "RD75D" is equipped with not only control signals for the servo amplifier, but also other signals for a connected system.

B Component names and functionality

m —

2)
MNo. MName Function
n LED indicator The operating state of the positioning module is displayed.
@ External connedtor Connector for establishing a connection with a servo amplifier, mechanical-
system input, or manual pulse generator.




“ Positioning Control System Basic Configuration )

Shown here is the basic configuration of a positioning control system using the positioning module and a servo control
system (amplifier + motor), and the roles of the devices.

Positioning module
CPU module

Personal computer with the required

engineering software installed

——
1

Servo amplifier

3. Supplying the power
Servo motor

i

1. Programs, settings * 2. Command *

1. Programs and settings are written to the CPU module using the personal computer.
2. The positioning module sends a positioning command to the servo amplifier.
3. The servo amplifier supplies the power to a servo motor to drive it.



“ Connecting the "RD75" to a Servo Amplifier )

In this course, the positioning module "RD75D" is connected to a servo amplifier via the differential driver interface.
The differential driver is versatile enough to be connected to 3rd party servo amplifiers.
It also has the advantage of being immune to noise, compared with an open collector output that is versatile as well.

For more information about the connecting method, check the corresponding manuals of the positioning module and
servo amplifier.
H Connection between the positioning module "RD75D" and servo amplifier

Positioning module Servo amplifier

Command pulse output

Servo motor
Differential driver
(General-purpose interface)




m Number of Controlled Axes )

Number of controlled axes represents the number of servo motors that can be driven by the positioning module. It is
expressed in axes per module.

In this course, "RD75D2", which controls up to "two axes”, is used.
The "RD75D" lineup consists of modules which are capable of controlling 2 axes or 4 axes.

B RD75D2: 2-axes control (2 serve motors) RD75D4: 4-axes control (4 serve motors)

Positioning module Positioning module

Servo amplifier Servo amplifier Servo amplifier
J— Axis Mot - Axis Mo.3
Servo
motor

Servo amplifier

i

Servo amplifier Servo amplifier
oy Axis NO2 el AXis NO.2

Axis Mo .4
Servo Servo

motor motor




"RD75" Setting Method )

To perform a positioning control, it is necessary to set a variety of parameters/data in the positioning module.

Module settings can be made from the following:

* From the positioning parameters in the engineering software "GX Works3".

* Directly from the sequence program using a positioning module-dedicated instruction.

This course explains the module settings from the positioning parameters, with which users can set the module by simply

entering values in the forms.

Item
= Basic parameter 1
Unit setting
Electronic gear selection
Mo. of pulses per rotation (16 bits)
Movement amount per rotation (16 bits)
Mo. of pulses per rotation (32 bits)
Movement amount per rotation (32 bits)
Unit magnification
Pulse output mode
Rotation direction setting
Bias speed at start
=1 Basic parameter 2
Speed limit value

fAxis 1
Set the basic parameter 1.
(:mm
1:32bit
20000 pulse
20000 Lm
4194304 pulse
2500000 m
1 X1
1: GWACCW mode
0 Current value increment with forward run pulse output
0.00 mmsmin
Set the basic parameter 2.
200000 mm/min

Pasitioning parameter setting area



GOl 5oy )

In this chapter, you have learned:

« "RD75" features and functionality * Connecting the "RD75" to a servo amplifier
* "RD75" lineup * MNumber of controlled axes
* "RD75" * "RD75" setting method

* Positioning control system basic configuration

Important points

The roles and functions of the You have learned the important paints in choosing a programmable controller's positioning
positioning module maodule and relationship between a programmable controller and the positioning module.

R T e B el e el Wil (i i You have learned the basic system configuration and the role of each component.

of the positioning module

The principal terms of the positioning ‘You have learned the principal terms relating to the positioning control.
control




W_System Configuration )

Chapter 2 explains how to configure an example system (the procedure from designing the system to placing it in operation).

2.1 System Configuration Procedure
2.2 System Configuration

2.3 Mechanical Specifications/Performance of Sample System



“_System Conﬁguration Procedure

The following figure shows the steps used to configure an example system.

Step 1
Design the details of positioning control upon
understanding the control requirements/mechanical specifications.

¥

Assemble the system, including installation and wiring.
(This is not covered in this course)

Setup positioning parameters/data in accordance with
the system control requirements and mechanical specifications.

Create sequence control programs for operating
the system.

Write the positioning parameters/data.
Write the sequence programs.

Test run the system.

Operate the system (system commissioning).

Medification

If any mistake is identified in the
positioning parameters/data or
sequence programs in the test run,
make the necessary modifications.




MStem Configuration )

In this course, a material handling system is used to understand positioning control via the positioning module.
The example material handling system is a system which: 1) classifies boxes received along a conveyor into three
group sizes - large, medium, small, and 2) uses a sliding conveyor to distribute the boxes according to their size
to the specific outgoing lanes.

In the system, positioning control is used to control the speed and insure movement accuracy (start/stop) of the
sliding conveyor.

See the animation below and understand how the control is exercised in the example material handling system.

( [ Click the "Back" or "Next" button to have the control proceed forward or backward while checking each action.

1. A box comes
2. The box size is detected.
3. The stopper slides down to let the box move onto the sliding conveyor. i »
4. The positioning control is performed based on the size. .
5. The box stops at the positioning start position.

6. The sliding conveyor delivers the box,

7. Return to the conveyor (IN).

n and stops by the stoppe

Back |’ Next




m Mechanical Specifications/Performance of Sample System )

Prior to designing the positioning control, it is imperative to understand the mechanical specifications/perfarmance of the system.
Shown below are the mechanical specifications of the example material handling system and the specifications/performance of each device.

B Mechanical specifications of the material handling system

Device name Mechanical specifications Description
Machine's original position [(OF) 0 mm (0 pm) Reference position for positioning control
Position of incoming line 500 mm (500,000 pm)
Transfer conveyors Position of small-size outgoing line 500 mm (300,000 pm) 2l values are distances fram the
Position of medium-size outgoing line 1,500 mm (1,500,000 pm) machine's OP.
Position of large-size outgoing line 2,500 mm (2,500,000 pm)
Servo motor

i 250 mm (250,000 pm) -
Movement amount per rotation

.;Slidirig_con;reyor Speed limit 0,000 mmy/min
waorkpiece . e
M cpeea 60, mm/min J:grﬁl;;?ble to all types of positioning
Acceleration/deceleration time 1,000 ms

m Specifications/Performance of devices used in the material handling system

Device name Type name Description

Mumber of controlled axes: 2

Positioning module RD73D2 . . e . . .
9 Connection with servo amplifier: Differential driver output

Servo amplifier MR-J4-104 MR-J4-A series

Rated output capacity: 50 W
Servo motor HG-KRO53 Rated speed of rotation: 3,000 r/min
Encoder resolution: 4,194,304 pulses/rev




24 T

In this chapter, you have learned:

+ System configuration procedure
* System configuration

* Mechanical specifications/performance of sample system

Important points

Procedure for configuring a system You have learned a generally-applicable procedure for configuring a system.

How control is exercised in the system You have learned how the example material handling system works.

Mechanical specifications of the You have learned the mechanical specifications of the sample system and
system, specifications/performance of the specifications/performance of the devices.
the system's devices




S Preparation for Positioning Parameters

Chapter 3 explains how to make parameter settings which are required to operate the positioning module.

3.1 Setup of Positioning Parameters

3.2 Setup of the Servo Amplifier

Type of parameters Parameters used for the sample system
Positioning Basic parameter 1 = Unit settings
parameters = MNumber of pulses per rotation

= Movement amount per rotation
= Unit magnification

= Pulse output mode

= Rotating direction settings

Basic parameter 2 = Speed limit
= Acceleration time:; 0
= Deceleration time: 0

Detailed parameter 1 | « Software stroke limit, upper limit

+  Software stroke limit, lower limit

«  Software stroke limit selection

= Software stroke limit, valid/invalid settings
= Output signal logic selection




“ Setup of Positioning Parameters )

The positioning parameters are required for the operation of the positioning module.
Any mistakes can result in the controlled equipment to behave out of scope, or for the actual module to become inoperative.

H Positioning parameters structure

Positioning

I | Easic parameter 1

Set these in accordance with the specifications of the machine
and servo system when starting up the system.

e | Basic parameter 2

el | Dietailed parameter 1

Set these in accordance with the system configuration when
starting up the system.

1 Cetailed parameter 2




m Positioning parameter setting

To set the module parameters for positioning, add the positioning module to the module map in GX Works3.

L=

Element Selection

K N[ E

L~ ¢ | g | X | ar

Display Target: Al ~
Simple Motion ~
Pulse 1/0, Positioning
B RDezD2 2 channels

2 channels
2 channels

2 axes (Differential driver of
2 axes (Transistor output)

4 axes (Differential driver oy
4 axes (Transistor output)

& channels

& channels
12/8/6 points{DC Differentii

Energy Measuring Module
Information Module
Network Module v




m Positioning parameter setting )

Open the setting window by selecting the module parameter of the positioning module in the navigation window.

[t

the Settmg Ilem to Search | ﬂ

q

= i r; tial 55

= 8 MAIN1

B

+

B
) Basic setting
i~ Basic parameter |
iy Basic parameter 2
il Detailed parameter 1
B Detailed parameter 2
By OFR basic parameter
iy OFR detailed paramater
) Basic parameter 3
b Application setting
B Fterrupt setting

-y Refrezh settings

Module

parameters of the
positioning
module

i 0000:RD7502 Module Parameter > -

Ttem Axis 1
- Basiciarmmor
Uit setting Spulse
Elactronic gear sabsction 1t 16kt
Mo, of pulses per rotation (16 bits) 20000 puilkze
Maovement amount per rotation (16 bits) 20000 pulze
Mo, of pulses per rotation (32 bitz) 20000 pulse
Mavement amount per rotation (32 bits) 20000 pulse
Unit magnification Tl
Pulse cutput mode 1: CWACCW made
Rotation direction setting It Casrent valus norement with forveard run pulse output
Bias speed at start 0 pulse/s
= Basic parameter 2 Set the bazic parameter 2.
Speed limit vabe 200000 pulses
Accelaration time 0 1000 ms
Decalaration time 0 1000 ms
- Detailed parameter 1 Set the detailed parameter 1.
Backlash compensation amount 0 pulse
Software stroke limit upper limit value 2187485647 pulse
Snftuars otroke limit essr limit vabe =FILTARARLR railom
Eolnstien ]
Set the basic parameter 1.




m Setting command unit for positioning module )

To specify a position or the movement amount from current position to destination, an address is used.

For the operation of the positioning module, set here the unit of measurement for the positioning address (movement
amount), speed, and time.

Select a unit of measurement from among mm, inch, degree, and pulse (PLS) according to the machine specifications.
In general, mm or inch is used for linear or circular control while degree is used for rotary control.
The parameter input unit and input range vary with the unit settings.

Item Bxis 1 |
-1 Basic parameter 1 Set the basic parameter 1.
Unit zetting :mm I
Electronic gear selection Ldzbit
Mo. of pulses per rotation {16 bits) 20000 pulse
Movement amount per rotation (16 bits) 20000 gm
Mo. of pulses per rotation (32 bits) 4194304 pulse
Movement amount per rotation (32 bits) 2500000 pim
Unit avagrefication i i

Positioning parameter setting area

For the sample material handling system, the unit “mm™ is used (used since the system’s mechanical design stage).
Selecting "mm"” changes the units to the following set values as shown below.

[tem Set value unit

Address (movement amount) pm (micrometer)
Time ms (millisecond)
Speed mm/min (millimeter/minute)

When the unit setting is "mm”, the unit for address input (movement amount) is "pm”.
If "mm” was being used in the design stage, the value must be converted into "pum” (1 mm = 1,000 pm).



m Electronic gear function settings for positioning module )

The electronic gear function converts address (movement amount) and speed settings made in mm, inch,
etc. into a number of command pulses or command pulse frequency to the servo amplifier.

The electronic gear function eliminates the need for the user to convert the value to a number of pulses
before delivering a command.

This function also corrects errors in the stop position, adjusts the unit in which the movement amount is
expressed, etc.
To ensure correct operation of the electronic gear function, enter appropriate values in the following:

* MNumber of pulses per rotation

* Movement amount per rotation

* Unit magnification

The relationship between setting items and the electronic gear is given by the following equation:

Electronic gear = number of pulses per rotation / (movement amount per rotation x unit magnification)

NCOTE:

The servo amplifier is equipped with an electronic gear.

An electronic gear in the servo amplifier operates differently from the one in the positioning module. Therefore, it is
important not to be confused between the two technologies.

Further information of the electronic gear in the servo amplifier is contained in the "FA Equipment for Beginners
(Positioning) Course”.



m Electronic gear function settings for positioning module )

This section explains about parameters for the electronic gear function.

(1) Number of pulses per rotation
Set the number of command pulses required for the servo motor to complete one rotation.
Mormally, set a resolution value of the encoder contained within the servo motor.
For the sample material handling system, set the maximum selectablevalue ("65,535 pulses/rev”) of RD75D2 since RD75D2 cannot
output the encoder resolution of the serva motor.

(2) Movementamount per rotation

Set the amount by which the workpiece moves by one rotation of the servo motar.

The amount varies depending on the mechanical linkage (cam, belt, chain, ball screw, etc) between the servo motor and the workpiece.
In the sample material handling system, the sliding conveyar moves 250,000 um (250 mm)” in one rotation of the servo motor.
However, the maximum movement amount selectable for RD7502 is "6,553.5 um (6.5535 mm)" with the unit {"mm").

If movement amount exceeds the maximum selectable value, just like this sample system, adjust using the unit magnification as
explained below.

(3) Unit magnification
Use the unit magnification if the movement amount per rotation exceeds the maximum selectable value. The valueis
converted by the following equation before it is sent to the servo amplifier.

Actual movement amount of the workpiece per motor rotation =
“specified movement amount” ¥ "unit magnification (1 time, 10 times, 100 times, or 1000 times)"

Because the movement amount for the sample material handling systemis "250,000 pm (250 mm)" and exceeds the maximum
selectable value, set "2,500 um”, which is equal to one-hundredth of the actual movement amount, and specify " 100 (100 times}” as
the unit magnification.

Item fxig 1
-] Basic parameter 1 Set the basic parameter 1.

Unit zetting D:mmm

Electronic gear zelection :16bit
(1)— Mo, of pulses per rotation (16 bits) 65535 pulse
2)— Movement amaunt per rotation (16 bitz) 28000 &m

Mo, of pulses per rotation (32 bits) 4194304 pulze

Movement amount per rotation (32 bits) 250000.0 Lm
(31— Unit magnification 100: =100 |

Positioning parameter setting area



m Making settings conforming to servo system specifications )

This section explains about parameters to be set in accordance with the specifications of the servo system.

(1) Pulse output mode (1) = Pulze output mods 1: WSO mode |
Set a signaling method for command pulse and rotation direction so that Rotation direction setting [ Gurrent value increment with formard run pulze autput
Bias =peed at start 0.00 mmsmin

they correspond to the connected servo amplifier.
For the sample system, "CW/CCW Mode" is used.

Positioning parameter setting area

Characteristic Pulse (with negative logic* being used)
PULSE/SIGM On- or Off-state of direction sign (SIGN]), independently of
command pulse (PULSE), controls the direction of rotation. PULSE ”_1 l l 1 JUJ' H (High)
L (Low)
— H
SIGN L
Vaoltage level
FWD REV
Moving in "+" direction  Moving in "-" direction
CW/CCW Command pulse is outputted for each direction of rotation. . H
- FWD cw  HUUUULY X
Output feed pulse (PULSE F) for forward rotation.
~ H
« REV
Output feed pulse (PULSE R} for reverse rotation. ccw UJLIU& L
FWD | REV ‘
f 1
A Phase/ Rotation direction is controlled by a phase difference Forward rotation Reverse rotation
B Phase between A-phase (Awp) and B-phase {Bip).
(4 Multiply) . . ) Command 1 pulse output  Command 1 pulse output
Py = Forward rotation when B-phase is 90" behind A-phase. A-ph b g o H
= Reverse rotation when B-phase is 90" ahead of A-phase. phase ! l | | | i | | I | |
(Ag) L i L
Multiple setting (4 Multiply/1 Multiply) ; I
REnace] p . 9 Py, ply. _ B-phase * H ar H
E Phase = 4 Multiply : When the command 1 pulse output is 1 By 1 = L= L
{1 Multiply) pulse/s, the pulse rises and falls 4 times per second. U -
= 1 Multiply : When the command 1 pulse output is 1 B-phase is 90° A-phase is 90°
pulse/s, the pulse rises and falls each second. behind A-phase. behind B-phase.

* Positive or negative logic can be set for output signals. For details of the positive and negative logic, refer to the next page.




m Making settings conforming to servo system specifications )

(2) Output signal logic selection

Set the output signal logic according to the connected servo amplifier.
With or without the command depends on the voltage level of the output signal.

Logic Voltage level and command @ Output signal logic selection: Command pulse signal (@ Negative logic

Positive L: Without command H: With Output signal logic selec.:tm Devmtlm counter clear 0: Negative logic :
|0gl'c cormmand Manual pulse generator input selection 0: A-phaze/B-phaze multiple of §
Speed-position function selection 0 Speed-position switching contral (ING mode)

Megative | H: Without command L: With

|0gI-C command Positioning parameter setting area

For the sample system, set "Negative logic” for both the
command pulse signal and the deviation counter clear signal.

(3) Rotation direction setting

Set the address-increasing direction. Uit aragrifications %7 |
Pulze output mode 1= CWLACOW mode
In the sample system, the workpiece moves in a forward (3)—  Rotation direction setting & Gurrent value increment with forward run pulse output |
rotation (positive address increments) upon receiving a Bias cpeed at start 0.00 mm/min

forward run pulse signal from the servo amplifier.
To make this movement, select “Increase Present Value
by Forward Pulse Qutput”.

Positioning parameter setting area

Address-

Stop position increasing Machine's OP
(1,000 pm) direction (0 pm) Servo motor
H forward rotation (CCW)

i Workpiece

_ Linear movement

Chain belt

Precautions for rotation direction settings
If the rotation direction is wrangly specified, the workpiece would move in the direction opposite to the one indicated by the command.

Testrun should always be performed to check beforehand that the workpiece moves as indicated by the command. Maore details on the
test run will be given in Chapter 6.



m Workpiece acceleration rate settings )

The acceleration/deceleration rate of the workpiece determines the positioning speed, but the rate also affects the stopping accuracy.

To determine a proper acceleration rate, take into account the mechanical specifications, inertia acting on the workpiece,
performance of the servo motor, etc.

Rapid acceleration/deceleration of the workpiece can cause a workpiece deviation from its stop position or overrun, as well as vibration.
In contrast, slow acceleration/deceleration can cause a reduced positioning speed.

(1) Speed limitvalue

Set @ maximum speed permitted in positioning control. If a speed exceeding the limit is commanded, the specified speed
limit is applied.

To determine a proper speed limit, take into account the rated rotation speed of the servo motor and the moving speed of
the workpiece.

For the sample material handling system, set "60,000 mm/min" as the speed limit.

(2) Accelerationtime 0, Deceleration time 0 Speed 4 nsfffd limit

* Acceleration time 60,000mm/min |---------- . (60,000mm,/min) \

Time taken for the workpiece in stopped state to K positioning speed '
accelerate to the set speed limit . ; (40,000mm/min) \

+ Deceleration time 40,000mm/min ===~ , \
Time taken for the workpiece travelling at the speed ) *
limit to decelerate to a stop / \

' A
The diagram on the right shows the relationship between (Stg;nprzérrjil:ﬂte:l ;Time
the respective parameters. . Pl
If the positioning speed lower than the speed limit is | | cemeEen
specified, the actual acceleration time and deceleration time ~ ] i I
will be shorter than the values that have been specified. feeeleration Peceeration
(1,000ms) (1,000ms)
For the sample material handling system, set the
acceleration and deceleration time to 1,000 ms (1 second)”.
Ttem Ascis 1
 Basic ot
(1)— Speed limit value li_[]lJ[lll.D[l mmd min
2)— Acceleration time 0 1000 ms
Deceleration time 0 1000 ms

Positioning parameter setting area



m Workpiece movable range settings )

If the workpiece overruns (moves to an unexpected position) during the operation of the system, a system breakdown or

other accidents may occur.
To prevent this, limit the movable range of the workpiece by setting upper/lower limit addresses.

The following table lists addresses to use for limiting the movement of workpiece.

Machine feed value An address which indicates the workpiece position using an OP address established by
"machine original position return (machine OPR)" as the reference.

This value cannot be changed by performing the current value change.

Although this value indicates the workpiece position in the same way as the machine feed value
does, it can be changed by performing the current value change.

Current feed value

*Machine OPR: Operation to establish the OP address. Further details will be explained in Section 6.3.
*Current value change: Function with which users can change a current value to a new value



m Workpiece movable range settings )

B Limit the movable range by using the software stroke limit function

To the positioning module, set the movable range’s upper/lower limit address, which will be processed by the software.
If the "current feed value” or "machine feed value” exceeds the upper-/lower-limit address, the workpiece will be
decelerated to a stop.

Also, if an over-the-range positioning command is given, this will be ignored.

® Limit the movable range by using the hardware stroke limit function

Physically limit the workpiece movement by installing emergency stop limit switches at the upper and lower
limits of the movable range.

If either of the emergency stop limit switches is triggered by an approaching workpiece, the positioning module
decelerates the workpiece to a controlled stop.

For further information regarding the connection between the emergency stop limit switch and the positioning
module, please refer to the corresponding positioning module manual.

Click the "Play" button shown below to visualize the operation of the software/hardware stroke limit function.

Software stroke limit Software stroke limit

- Play {upper limit) (lower limit)

Movable range of the workpiece

Emergency stop Emergency stop
limit switch limit switch

The servo system stops.



m Workpiece movable range settings )

In the sample material handling system, both the software and hardware stroke limit functions are used.
The software stroke limit function may not operate properly if the current value retained in the positioning module differs

from the workpiece’s current value.
Thus, install emergency stop limit switches at both ends of the movable range as well, to ensure a physical means to stop

the workpiece even when the software’s stroke limit function fails.

Refer to the animation below to check the movements of the workpiece with the software/hardware stroke limit function(s) applied to
the sample system.

Hardware stroke limit

Software stroke limit

Upper limit

- > The emergency stop sensor at the
p - tip of the machine detects
> overrunning and brings the
A - carriage to an emergency stop.

Large sorting conveyor (QUT)

-



m Workpiece movable range settings )

This section explains about parameters related to the software stroke limit function.

(1) Software stroke limit upper/lower limitvalues

Set the upper/lower limit address of the movable range.
In general, the machine OP is set at the upper or lower limit of the software stroke limit.

For the sample material handling system, set the upper and lower limits to "2,700,000 pm* and "-200,000 um", respectively.

=| Detailed parameter 1 Set the detailed parameter 1.
Backlazh compensation amount 00 wm
Software stroke limit upper limit value 27000000 pm
= Software stroke limit lower limit value =200000.0 &m
ooftware stroke limit selection 1: Bpply software limit tor machine feed value
Software stroke limit valid/invalid setting  1: Disable
Command in-pozition width 100 um
Tarque limit setting value ann %

Positioning parameter setting area

Upper limit Lower limit
(2,700,000 pm) (-200,000 pm)

Emergency sto
gency siop Movable range of workpiece

limit switch

Emergency stop
limit switch

Workpiece
[carriage)




m Workpiece movable range settings )

(2) Software stroke limitselection

The sample material handling system has its movable range limited by the machine feed value.

(3) Software stroke limitvalid/invalid setting

The software stoke limit function can be disabled during manual operation.

Even if the software stroke limit function is disabled with this setting, it still operates (enabled) for normal positioning
control.

For the sample material handling system, select "Invalid” to prevent the software stroke limit function from being
activated while manually performing an operation test on the hardware stroke limit function {emergency-stop sensors).

=] Detailed parameter 1 Set the detailed parameter 1.

Backlazh compenzation amount 00 mm

Software stroke limit upper limit value 27000000 Mm

Software stroke limit lower limit value =2000000 Lm
(2)— Software stroke limit selection 1: Bpply software limit for machine feed value
(3)— Software stroke limit valid/invalid setting  1: Dizahle

Command in-pogzition width 100 Hm

Targue limit setting value 300 %

Positioning parameter setting area



“ Setup of the Servo Amplifier )

Set the servo amplifier’s operation.

The sample system uses the Mitsubishi Electric "MR-J4" series servo amplifier, which is setup by the dedicated software, "MR
Configurator2”. This software is also capable of checking the servo motor operation alone and anti-vibration tuning.

When connecting the positioning module to a 3rd party servo amplifier, please refer to the corresponding servo amplifier manual.

: Project Yiew Fie  Parameter Seiting(Z) Parameter Foskionngdsta Monkor Disgnosk  TestMode  Adjustment Took  Window  Help -&Fx
NPpAge BER Eaemightens
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: m;."’m’mﬁ iWlast  [v] Trend I se Tonato Foverty Iy easster Copy [ Paramater Block
= [l fucist:MR-H-a Srandaed | | PR0pen [Psave &s
[0 Pararmater = [k Function dsplay |
comsnects || | [ -
= e
Conrel mode("STY") Encoder oulied pulis{*ENRS, "BNR, 'ENRD)
Extendion Control mose Selscton Encoder outpit pulte phase
m:“ Pazten cortral mode w|| | asvence Apnase s by oW
E Tough dive Humder of ercoder putid pudss
faSerco Ausstack : S Dete resconch Food fion, clinectiony*POL) 000 | puise
Assistant List » Componant parts Fiotaton deaction selecton
] Postion control Encoser cuipul puise
p— GO e, during fwil. Pl ing, CW dir_ during Tev. pla. npul _vJ
L)&mﬁmmm Towcpm control Torque Ima(TLF, TLM, TLZ)
P — Speed selting (3¢ Fiorvnrd torgus imt 1000 % (00100
Bared | Sern = Sexvin adjustment 2 "
\""‘!amp Moo Baskc Reverse borque bmi 100.0 | % (0.0-1002)
- Extersion
L:,:: . u:?: P Irbernal forque Imit 2 1000 % (0.0-1000)
. aching
- . :’g Zero speed{ ISP
I ar
Shep 1: Amplifier Setting Veaten o oo speed 50| piin (0-10000)
Step T Ten&:mm Ore-touch b
Gan changieg
= Dl 110
Z2ep X Zervo Adustments Basic -
%] :
Martnrie ot the | MRZ Help 8 x
Servo Ampifier Parts
[ marterance |
[Lhseewes | | cONTROL MODE
E M 8 Protass Oeeurs
Troutithectng Select the controd mode of servo amplifier
Also, select control loop of servo amplifier and max. torgue of HF-KP motor, (Only for MR-J3-A)
b 4
Rmady [Station 0] Mit- M- Standard Serva amplifier connection: LISE

MR Configurator2
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In this chapter, you have learned:

* Setup of positioning parameters

* Setup of the servo amplifier

Important points

Positioning parameter
settings

» Setup of positioning parameters {divided by functions).

= The units of the setting values may differ from the units in use and may require conversion.
= Roles of positioning module's electronic gear.

= Acceleration/deceleration speed is set as time.

= Types and concept behind stroke limits which are a safety measure.

Servo amplifier settings

The connected servo amplifier must be set.
Use "MR Configurator2” to set Mitsubishi Electric "MR-J4" series servo amplifier.




QL) Positioning Data Preparation

Chapter 4 explains how to create positioning control commands by using GX Works3.

Set positioning data from the module extension parameter.

The positioning command can be setup as positioning data. Up to 600 pieces of data can be set.

The set positioning data is identified by the "data No." .

A single positioning data can be executed individually, several positioning data can be executed in sequence.

Inpurt the Setting Item to Search

Positioning data
setting area

% =
—@ iz 1 Positioning data
-y Asis 2 Positioning data
B Axiz 1 Block start data Mo
{—iJ Axis 2 Block start data Hofl
i~B Axis 1 Block start data Mo.1

t- By Awis 2 Block start data Mo 1

{-ify Axis 1 Block start data Ho2

iy Axis 2 Block start data Mo2

Axiz 1 Block start data Mo

il Axiz 2 Block start data Mo

B Axis 1 Block start data Mo4

LB Axis 2 Block start data o4

4.1 Positioning Data Settings

4.2 Writing Positioning Parameters/Data

Mo
T
Positioning comment
2
Positioning comment
3
Positioning comment
f
Positioning comment
5
Pozitioning comment
[
Pozitioning comment
7

Jperation pattern Control method i to be interpolaceleration time buelers

I Pesitioning co 01H ABS1 1~ 0 Acceleration t 1t Deg
I Pesitioning co 01H ABS1 1~ 0 Acceleration t 1t Deg
I Positioning co 01H ABS1 1~ 0 Acceleration t [ Ded




“ Positioning Data Settings )

The sample material handling system requires three types of positioning control commands. These are set as No.1 through
No.3 positioning data, respectively.
The table below shows positioning control commands required for the material handling system.

Positioning start address Positioning stop address Positioning speed Description of control
1 Conveyor (IN] Medium-size conveyor (OUT) Pasitioning control forthe mavement from the
(500,000 pm) (1,500,000 pm) incoming line to the medium-size outgoing line
2 Conveyor (IN] Large-size conveyor (OUT) ) Positioning control for the movement from the
(500,000 pm) (2,500,000 pm) 60,000 mm,/min incoming line to the large-size outgaing line
3 Medium-/large-size C N .
conveyor (OUT) onveyar (IN] Pc;j§¢]snlr:g Lm;rt:mtfol T‘th:e tmhov_emen'g frolr_n the
stop position (500,000 pm) individual outgoing line to the incoming line




“ Positioning Data Settings )

This section explains the items to be set as positioning data.

(1) Positioning data No.

This is a number which identifies the positioning data.
When executing positioning by using a dedicated instruction or when performing a test operation, specify the specific

data number.

(2) Operation pattern

Set the operation pattern for each positioning data.

The sample material handling system executes No.1 through No.3 positioning data by using “0: Positioning complete”
operation pattern.

0: Positioning complete COnly the positioning data of the specified number will be executed, and complete the positioning.

1: Continuous positioning control | The positioning data of the specified number will be executed. After that, the system decelerates and
stops the workpiece once, then executes the next positioning data, up to the number specified for
"Independent positioning control".

3: Continuous path control The positioning data of the specified number will be executed, After that, the system executes the next

positioning data without decelerating, up to the number specified for "Independent positioning
control". The workpiece's moving speed is directly changed to the speed set in the next positioning
data, allowing several positioning control commands to be executed smoothly.

m 2
Gaontrol method Axis to be nterpolated | Acceleration time Mo.| Deceleration time Mo. Positioning address |Arc address | Command speed
0 Positioning complete j01H ABS1 1-axis linear control (ABS) I Acceleration time 0 0: Deceleration time 0 15000000 tm 60000.00 mm/min
Positioning comment
2 I Positionirg complete j01H: ABS1 1-axis linsar control (ABS) 0 Acceleration time 0 0 Deceleration time 0 25000000 g2m BO00000 mmdmin
Fozitioning comment
3 I Positioning complete J01H ABS1 1-axiz linear control (ABS) 0 Acceleration time 0 [ Deceleration time 0 5000000 tm BO000.00 mm/min

Positioning data setting area



“ Positioning Data Settings )

(3) Control system

Set the positioning control method.
Each method consists of the number of controlled axes, path of workpiece, and the addressing method (ABS or INC).

Control system Mumber of controlled axes Addressing method

(path of workpiece) Feature of control

. . This method, by using 1 to 4 servo motor axes,
Linear control (linear O O O O 0 O controls the movement of the warkpiece in a simple
interpolation contral) ane-dimensional linear control orin a more complex
2-dimensional or 3-dimensional linear control.

This method, by using 2 servo motor axes, controls

Circular interpolation control O O O thehmovement of the workpiece through a arcular
path.
Constant-feed control O O O O O A positioning contral which has the workpiece move

a fixed distance repeatedly.

In the sample material handling system, the workpiece travels to the address specified by the
ABS method (absolute addressing method) using 1-axis linear control.
Therefore, set "1-axis linear control (ABS)" in No.1 through No.3 positioning data.

@)
Mo, Operation pattem uﬁﬁl"ﬁm_ﬁ:is to be iterpalated| Acceleration time Mo.| Deceleration time Mo. Fositioning address Arc address | Command speed |
1 Ik Positioning completed 01H: ABST T-axis linear control (ABS) 0 Acceleration time 0 0: Deceleration time 0 15000000 tm 6000000 mm/min

Positioning comment
2 I Positioning complete 01H: ABS1 1=axis linear control (ABS) 0 Acceleration time 0 0 Deceleration time 0 25000000 2m GO000.00 mmdmin
Pozitioning comment

3 0 Positioning caompleted 01H: ABS1  1=axis linear control {ABS) 0 Acceleration time 0 [ Deceleration time 0 5000000 tom GO000.00 mm/min

Positioning data setting area



“ Positioning Data Settings )

(4) Accelerationtime No. and Deceleration time No.

Select the acceleration time and deceleration time from among four patterns, No.O through No.3.

For the sample material handling system, select "0: Acceleration time 0" and "0: Deceleration time 0" for No.1
through No.3 positioning data.

(5) Positioning address

Set either a positioning address (ABS method) or a movement amount (INC or constant-feed method).
For the sample material handling system, set a positioning address since the system uses the ABS addressing method.

Positioning destination Positioning address Description of control

1 Medium-size conveyor {out) | 1,500,000pm (1,500mm) Used for positioning from the incoming conveyor to the medium-size
outgoing conveyor

2 Large-size conveyor (out) 2,500,000pm (2,500mm) Used for positioning from the incoming conveyor to the large-size
outgoing conveyor

3 Conveyor (in) 500,000um (500mm) Used for returning from the large-/medium-size outgoing conveyor
to the incoming conveyor

(6) Command speed

Set a positioning speed (speed at constant-speed movement).
Any speed exceeding the speed limit (Section 3.1.4) cannot be set.
For the sample material handling system, set "60,000 mm/min" in No.1 through No.3 positioning data.

(4) (5) (6)

Mo Operation pattern Control method Fuiz to be interpolated [Acceleration Time Mo eleration time No.JFosmioning ss)fArc address m

i I Positioning complete 01H ABS1 T-axis linear control (ABS) 0 Acceleration time 0 (& Deceleration time O} 15000000 ttm GO000.00 mmsmin
Positioning comment

2 I Positionireg complete 01H ABS1 1=-axis linsar control (ABS) 0: Acceleration time 0 [ Deceleration time Q25000000 L2m EOO000O0 rmmmirg
Positioning comment

3 I Positioning complete 01H: ABS1 1-axis linear contral (ABS) 0 Acceleration time 0 0 Deceleration time 05000000 tm GO000.00 mmmiry

Positioning data setting area



m Writing Positioning Parameters/Data )

Write the parameters and data, which are set in GX Works3, into the CPU module.

Connect the CPU module with the personal computer, on which GX Works3 is operating, by a USB cable.
After connecting, make connection settings in “Transfer Setup” of GX Works3.

Upon establishing the connection successfully, write parameter data into the CPU module from "Write to PLC" of GX Works3.
On "Online Data Operation” window, select "Intelligent Function Module” for the module extension parameter before writing.

=0 1 R - SN 2T

Delete

Parameter + Program{F) Select All Legend
Open/Close AlI(T) Deselect All(N) % CPU Built-inMemory B sD Memory Card C
Module Name/Data Name + “ I_b Detail Title
B--h Project O
- @5 Parameter O
------ P System Parameter [CPU Parameter
ﬁ; Module Parameter
i Module Extended Parameter:0000:R.... O
----- ﬂ Memary Card Parameter
----- ' nrﬁj Remote Password

B 'Writing parameters/data into flash ROM

For the sample material handling system, write parameters/data into a CPU module’s flash ROM as well.

The information held in the buffer memory of the positioning module is cleared when the power to the module is turned off,
However, the information written into the CPU module’s flash ROM is held even after the power to the module is turned off and
will be copied to the positioning module’s buffer memory when the power is turned on again. For this reason, the flash ROM
can be used as a backup for the buffer memary.

Enitializing the positioning module

If you want to reset the positioning module to the factory setting, initialize the maodule.
For details on this process, please refer to the GX Works3 manual.
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In this chapter, you have learned:

* Positioning data settings

* Writing positioning parameters/data

Important points

Designing and setting You have learned about necessary positioning data conforming to the machine
positioning data specifications and how to perform settings.

Specifying a connection You have learned how to check whether the connection is established or not between the
destination and performing a positioning module and GX Waorks3.

communication test

Writing positioning You have learned how to write the positioning parameters/data settings into the CPU
parameters/data module.




LA E] Sequence Program Preparation

Chapter 5 explains how to execute positioning data of the number specified from a sequence program.

When you configure a system, you will notice that not so many systems can function only with positioning control.

This is because a control system fundamentally requires synchronization of I/O signals by the programmable
controller.

To meet such a requirement, the positioning module is designed to handle dedicated instructions, which are used
to execute specific positioning data in a sequence program.

For example, positioning data is used as below in the material handling system: 1) The size of a box is classified by a
sensor {(small, medium, or large) and the information is sent to the programmable controller, 2) The programmable

controller executes the positioning data with the No. corresponding to the information received, and 3) The sliding
conveyor delivers the box according to the executed positioning data.

5.1 Executing Positioning Data from the Sequence Program



“ Executing Positioning Data from the Sequence Program

"ZPPSTRTL" instruction is dedicated to executing positioning data of the number specified in a sequence program.

H Positioning control start instruction

Instruction symbol Condition for execution Circuit

ZP.PSTRTC] “ }—H—| zestRiC | un | ® | @ |—{

Enter the number of the axis (axes) (1 through 4) into "[J" part of the instruction. (ZPPSTRT1 to ZPPSTRT4)

H Data setting

Data setting Setting details Data type

Start IO number for RD75D

(00 to FE: The first 2 digits where the /O number is expressed in 3 digits) BIN16 bit

Un

(S) Start number for a device in which control data* is stored. Device

Start number for a bit device which is turned on for one scan cycle upon the
D) completion of the instruction. Bit

In the case of abnormal completion, ((D) +1) turns on as well.

* Control data will be explained on the next page.

The sample material handling system uses "ZPPSTRT1" instruction.



“ Executing Positioning Data from the Sequence Program

H Control data
Set the parameters used in the ZPPSTRTL] instruction to the sequential devices shown below. The
set data are used as control data. The results of instruction execution are also written into the

devices by the system.

For the control data "Start number”, set the number of the positioning data to be executed.

Device Data to be set or stored Range of setting

(5) +0 System area —_ —_

Status at completion of instruction is stored.
(S) +1 Ending status - O Maormal end —

= (Other than ¢: Abnormal end (error code)

Set the data Mo.to be executed by the ZP.PSTRTO
instruction:

= MNumber of positioning data: 1 to 600

- Block start: 7000 to 7004 ! to 600
(5) +2 Start number . Machine OPR: 9001 TO00 to 7004
« High-speed OPR: 9002 5000 to 5004
= Current value change: 3003

= Simultaneous execution at plural axes: 9004




“ Executing Positioning Data from the Sequence Program )

The following diagram shows an example of sequence program that uses the dedicated instruction.
In this program, positioning data No.1 is executed when X100 turns on.

Devices D30 to D32 are used for control data, and devices M32 and M33 are used for completing the positioning data execution
{completion device).

(Note that the following example program is different from a sequence program applied to the sample material handling system.)

B Positioning start program

X100 * (A positioning start command is converted into pulses.)
— = ' M150

Positioning start command - . Positioning

b1 S * (Positioning start Mo.1 is set.) start commandpulse
1} lLMOVP K1 D32
sPtoasrlttmnmg Start number

* (Positioning start command is retained.)
command T —
pulse {_SET M200
Positioning

W2 00 * (Positioning start command is executed.) start commandmemory
— | { TRT1 U 0 Ma
Paositioning ]'m JO D30 °2.
start Contrc-lldatafor Cc-njpletmn
command * (Positioning start command memory goes off.) PSTR”I'"“"”C“” device
memary REST 200

Paositioning

start commandmemory
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In this chapter, you have learned:

* Executing positioning data from the sequence program

Important point

How to use the dedicated instruction You have learned how to use the dedicated instruction "ZP.PSTRTO" which
"ZP.PSTRTLCI" allows you to execute any given positioning data in a sequence program.




L Test Operation of System )

Chapter 6 explains how to check the system by performing a test operation before bringing it into service.

Mistakes made in the design, poor assembly of the equipment, or incorrect parameter/data settings may cause the system to
fail, which could result in an accident.

Therefore, make sure to check the operation of the system by performing a test operation before bringing it into service.

The following points should be checked in the test operation:

The machine design is appropriate for positioning control system.

A positioning control system is properly assembled (installation and connection included).
Workpiece (sliding conveyor) moves correctly in a correct direction.

Software/hardware stroke limits operate normally.

Execution of positioning data results in an operation consistent with the design.

6.1 Test Operation of System
6.2 Manual Test Operation for Workpiece
6.3 Initialization of Positioning Start Position

6.4 Operation Check of Positioning Data



m Test Operation of System )

H Positioning test

For a test operation, use the positioning test function of GX Works3.
The positioning test is a useful function that allows you to perform a manual operation, machine OPR,

and positioning data execution using GX Works3 while monitoring the operation status. For the test,
no input device or sequence program is required.

H Operation procedure

{1) On the GX Works3 menu, select "Tool" - "Module Tool List" -
“Pulse 1/0O/Positioning” -"Positioning test”.

{2) Select a positioning module to be tested.

(3) "Positioning Test” window appears.

Target Mockie Lk 0 Rckdesm. L
Morder e L Al
| Churrart fusd vahm W LEEY
Ve e vt a2 [T
[a—, 200 ey D ey
[peTe ' ®
A g s 2 ®
| Vil M code L ®
A cprnicn mata Sty P——
R p— 200 ey Doy
A bt 848 i [y
Maodule Selection(Pasitioning Test) 4 Extarraal 70 mgraa Lowas et sgral e -
Modue Selection

0000:RD7SD2 o f L e L b Prmsan w0 brmon aher SOy T praboeg.
| o
) praticring S Soral 1) ok st 1) shuitpie s Semaracan Stant
[ e

Module Selection (Positioning Test) window

Carmy ot sl i whaie o o o whaie e

Swtng sip g Target Aael 1] Shop Al Bam Riestart S8 Aain Fowbioning Compils

Positioning Test window



m Manual Test Operation for Workpiece )

Perform a test operation on the workpiece.

In the sample material handling system, 1) check the operation of the "carriage” (workpiece), 2) check the moving
direction (rotation direction of the motor), and

3) check the operation of hardware stroke limits manually.

Be sure to manually check the operation before performing automatic operation using sequence programs and
positioning data.

An assembly fault of a system or incorrectly set parameters may be left unnoticed, and cause the workpiece to move
in an unexpected way, resulting in a system fault or an accident.

For the sample material handling system, use "JOG operation” to test the operation of the carriage.
The JOG operation is a manual operation that rotates a servo motor in the forward/reverse direction at a fixed speed.




m Parameter setting for JOG operation

This section explains the parameter settings required for JOG operation.

(1) JOG speed limitvalue

Set the maximum speed during JOG operation.
JOG operation speed will be limited to the set value.

For the sample material handling system, set “3000 mm/min".

(2) JOG operation acceleration time selection / JOG operation deceleration time selection

Select the acceleration time and deceleration time during JOG operation from among four patterns,
No.0 through No.3.

For the sample material handling system, set "0: Acceleration time 0" and "0: Deceleration time 0.

Ttem Axiz 1
= Petaded paramretor 2 ibet the detailed parameter 2.
Acceleration time 1 1000 ms
Acceleration time 2 1000 mz
Acceleration time 3 1000 me
Deceleration time 1 1000 ms
Deceleration time 2 1000 ms
Deceleration time 3 1000 ms
(1)— JOG zpeed limit value 300000 mmAmin
JOG operation acceleration time selection 0: fcceleration time 0
C JOG operation deceleration time selection : Deceleration time 0
Acceleration/deceleration processing selection [ Trapezoidal acceleration/deceleration processing
S-curve ratio 100 %
Sudden stop deceleration time 1000 ms

Positioning parameter setting area



m Test operation by JOG operation )

The JOG operation moves the workpiece at a speed specified in "JOG Speed” while the corresponding button is being pressed.
It is used for test operation.
To execute a JOG operation, go to "Positioning Test” and select "JOG/Manual Pulse Generator/OPR" at Select Function.

Click the "Play" button (+) and see how to check the operation of carriage and hardware stroke limit by using the JOG operation.

Manitor Item Axis #1

Current Feed value -2500000 um
Machine Feed value ~2500000 g4 m
Feedrate 0 mm/min
Axis error number 0
Axis warning No. a
Valid M code o
Axls operakion status Standby
Currenk speed 0,00 rm{rmin
Axls Feedrate 0 mm/min

Target Axis Axis #1 vI

Select Function [ 10G/Manual Pulse GeneratorJOPR L‘ Please set this functio

JOG
306 Speed | 50 mmjmin (0,01 to 20000000.00) Forward RUN
Inching Mavement Amount l 0.0 micro-m (0.0 ko 6553.5) Reverse RUN




m Initialization of Positioning Start Position )

The positioning start position must be initialized (OPR must be performed) before checking the operation of positioning control.

By initializing the positioning start position, the machine OP saved in the positioning module, and the machine OP of the actual
workpiece are synchronized.

If they are not synchronized, a workpiece deviation from its stop position may occur.

This initialization process is called "machine OPR".

Machine OPR should always be performed at every start because a stop position may have been shifted due to an external
pressure, disturbance, etc. while the system is in stop.

If such a situation is likely to occur, create a sequence program that performs machine OFR after the power is supplied to the
system (after startup).

To perform a machine OPR by a sequence program, use the "ZPPSTRTLI" instruction explained in Chapter 5.
A machine OPR can be performed by setting "9001" to the start number of control data.
For details, please refer to the corresponding positioning module manual.

Positioning module Workpiece (carriage)

Machine feed value: 0 pm
Current feed value: 0 pm —
——

Match the current feed value and machine
feed value saved in the positioning module
with the machine QP of the workpiece.




m OPR parameter settings

This section explains the parameter settings required for execution of machine OPR.

(1) OPR method
Select a machine OPR method.

For the sample material handling system, select "Near-
point Dog Method".

In the "Near-point Dog Method", when a workpiece
near the original position (near point) is detected by a
sensor, the movement of the workpiece is decelerated
to a speed level called “creep speed”, in order to
improve its stop accuracy.

The accuracy of OPR is increased and at the same time
the impact on the machine is reduced in this method.

m—{-

Ttem | Axis 1 |
=] OPRbasic parameter Setthe OPRbasic parameter.
QPR method (: Mear-point dog method |
----- QPR direction 1: MNegative direction (Address decrease direction)
vvvvv OF address 00 &m
OFR zpeed 300000 mmsmin
- Creep speed 30000 mmmin
- QPR retry 0: Do not perform the QPR retry with limit switches

Positioning parameter setting area

See the animation below to understand how the OPR is performed by the "Near-point Dog Method".

‘ [ Click the "Back" or "Next" button to proceed forward or backward while checking each action.

L

Large-size outgoing line

Small-size outgoing line

1. OPR is performed

2. The near-point watchdog signal turns on and the sliding conveyor

is decelerated to the creep speed.

conveyor is stopped at reception of the first zero signal*.
* Zero signal: Output at the original

3. The near-point watchdog signal is turned off, and the sliding

point of one rotation. It is output Back ‘ ‘ Next

once per motor rotation.




m OPR parameter settings )

(2) OP address
Set the machine OP address. SPRE L ST OPRESS Fods |
In an OPR, the “machine feed value" and "current . PR et YT —— o
feed value”, which are saved in the positioning — : LSS —
module. are initialized to the OP address (3)— OFR direction 1: Negative direction (Address decrease direction)
! ' (2)— 0P address 00 wm
. . . . OFF speed 2000.00 mmsmin

For the sample material handling system, set "0 pm”, :

hich i b Creep zpeed 30000 mmdmin
which 1s easy to remember. OFR retry 0 Do not perform the OFR retry with limit switches

(3) OPR di . Pasitioning parameter setting area
irection

Set the direction in which the workpiece moves during OPR.
The direction is determined by the system machine structures, and specifications and settings of the servo system, etc.

In the material handling system, the sliding conveyor moves away from the machine OP increasing its address.
If it were to return to its original position, it has to be moved to the opposite direction, decreasing its address. Therefore,
set "Reverse Direction (Address Decrease Direction)” to OPR direction.

Stop position Address Address Machine QP
(1,000 um) increasing decreasing (0 pm)
, direction direction .
OPR direction i Servo motor
Workpiece !




m OPR parameter settings

(4) OPR speed
Set the moving speed during OPR.

The workpiece moves at the set speed from the

OPR start until the input signal of near-point
watchdog turns on.

For the sample material handling system, set (5)—

“3000 mm/min” to OPR speed.

(5) Creep speed
Set a speed slower than OPR speed.

)=

Ttem Moz 1
- OPRbasic parameter Set the OPRbasic parameter.
QPR method [ Mear-point dog method
QPR direction 1: Megative drection {Address decrease drection)
OP addresz 0o peem
QPR speed 3000.00 mm/ min
Creep speed 30000 mm/min
OPF retry It Do mot perform the OPR retry with limit switches
OPRdetailed parameter Set the OPR detailed parameter.
OPR. dwell time 0 ms

Setting for the movement amount after near-point dog ON

00 @m

(6)—

QPR acceleration time selection
OPR deceleration time salection

I Acceleration time
[ Decelaration time

Positioning parameter setting area

Since OP serves as a reference position of positioning control, high stopping accuracy is required.
If the input signal of near-point watchdog turns on, OPR speed is lowered to the creep speed, reducing the moving speed.

For the sample material handling system, set “300 mm/min" (1/10 of OPR speed).

(6) OPR acceleration time selection / OPR deceleration time selection

Select the acceleration time and deceleration time during OPR from among four patterns, No.0 through No.3.

For the sample material handling system, select "0: Acceleration time 0" and "0: Deceleration time 0",




m Execution of machine OPR )

Use GX Works3 to perform machine OPR without using a sequence program.

To execute an OPR operation, go to "Positioning Test" and select "JOG/Manual Pulse Generator/OPR" at Select Function.

Monitor Item Axis #1
Currerk feed value 20597320 um
Machine feed valus 20597320 pum
Feadrate 0 mm/min
Axis error number a
Axis warning No, | o
Walid M code 0
furis operation status Standby
Current speed 0.00 mm/min
Axis Feedrate 0 mm/min
P e e e T o~
Target Axis IAxis #1 vl p :
- Select "Axis #1" at Target Axis.
Select Function l 10G/Manual Pulse Generator/OPR Select "JOG/Manual Pulse
Generator/OPR" at Select Function.

—JOG
JOG Speed | 1 mmymin (0.01 to 20000000,00) Forward RUN
Inching Movement Amount | 0 micro-m (0.0 ko 6553.5) Reverse RUN
~Manual Pulse Generator
[™ Manual pulse generator enable flag  Manual Pulse 1 Pulse Generator Input Magnification I 1 x (1o 100)
OPR Operation Press the OPR button

OPR Method Machine OPR | to perform machine m

OPR.




m Operation Check of Positioning Data )

Use "Positioning Test” to confirm that execution of positioning data results in an operation consistent with the design.
Any positioning data can be executed, without using a sequence program.

To execute a positioning test, go to "Positioning Test” and select "Positioning control” at Select Function.

Mnitor Item e PsEl
Current feed value i 0pm
Machine feed value 0um
Feadrate 0 mm/min
Axis error number ]
Axis warning No. ]
¥alid M code 1}
#is operation status Standby
Current speed 0.00 mm/min
Axis feedrate 0 mm/min
e e T e
Target Axis IAxis #1 -
(Se!ect "Axis #1" at Target Axis.

at Select Function.

Select Function |Positioninq start signal 1Select "Positioning start signal”

Start Type

* Positioning Start Signal " Block Start " mMultiple Axes Simultaneous Start
Positioning start data

Positioning Data Mo, {Lto&00l

|1_ The No. 1 data is executed to
move the carriage to the

Step medium-size outgoing line. . —External Command

I~ Statstep ‘, , I External Command Valid

[ Speed-position Switching Enable Flag
[ Position-speed Switching Enable Flag Set

Click the Starting

button to execute the
No. 1 positioning data. P Target Axis(3) Stop All Axis RestartStop Axis | Positioning Complete |
J
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In this chapter, you have learned:

+ Test operation of system
* Manual test operation for workpiece
* Initialization of positioning start position

* Operation check of positioning data

Important points

Importance of test operation You have learned that a test operation must be performed before bringing the
system into service,

Roles and procedure of manual operation You have learned about JOG operation, which is a test operation that can be
performed using GX Works3.

Roles and procedure of machine OPR You have learned the importance and the procedure of machine OPR and QPR
parameters.

Roles and procedure of positioning data You have learned how to check the positioning operation by using the

operation test specified data.
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Chapter 7 explains how to control the system under operation.
The chapter refers to how to check the operating status and troubleshooting using GX Works3.

7.1 Troubleshooting Using Operation Monitors
7.2 Safety Measures of System (Accident Prevention)
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1 Troubleshooting Using Operation Monitors

Various troubles (warning and error) may occur during operation of a system.
In order to investigate the cause of a trouble, the warning code / error code must be checked.
An operation monitor provides the operating state of each axis and the operating status at the time of a

failure while showing the warning/error codes.

The following shows what the operation monitor displays.

| Asisl
Currant feed valus 100.0 um 47
e —— 0,00 i Setting status
Axis operation status Standby
Positioning data Mo. being executed /]
Operation pattern of Pesitioning data being executed Positioning Completed
Control method of Positioning data being executed - 4 Operating status
Axis to be interpolsted of Positioning data being executed Axis #£1 Specification
Acceleration time No. of Positioning data being executed Acceleration time 0
Decelerstion time No. of Positioning data being executed Deceleration time O
Axis error No. .. 0 .
R —— 0 ‘ﬁ Error code, warning code
Valid M code 0

Operation monitor area



Safety Measures of System (Accident Prevention) )

Positioning control moves machines and materials, and can introduce a safety risk into the manufacturing site.

To prevent any danger, system failure or an accident, thorough safety measures must be implemented prior to using such
a control system.

B Use of emergency stop function

An emergency stop function stops all the servo motor axes by an emergency stop input from an input device connected
to a positioning module.

Be sure to install an emergency stop button or similar devices so that the system can be stopped at any time when a
trouble occurs.

For the connection method of input devices, refer to the corresponding positioning module manual.

An emergency stop input can be connected to the servo amplifier as well.

By connecting the input to the servo amplifier, an emergency stop function can be used from the servo amplifier, even if
the positioning module fails.

For the connection method, refer to the corresponding servo amplifier manual.

Caution

When wiring an emergency stop input, always wire by the negative logic and use "normally closed contact”.

When performing an emergency stop, do not directly turn off the servo motor power supply.

B Measures to prevent workers' approaching the system under operation

Installation of a safety fence can prevent a worker from accidentally approaching the system under operation.

A safety fence not only prevents workers from approaching the system, but also protects workers from the scattered
debris of broken system, etc.

In addition, opening/closing operation of the safety fence door and the signals from the motion sensor, which is

interlocked with the emergency stop input, can be used as another measure. With this mechanism, when a worker
approaches the system under operation, the system can be shut down automatically.



Summary )

In this chapter, you have learned:

* Troubleshooting using operation monitors

» Safety measures of system (accident prevention)

Important points

Troubleshooting using operation monitors You have learned how to use the monitoring function of GX Works3 to perform primary
diagnaostic of the system not preforming the expected operation.

Safety measures You have learned the importance of thorough safety measure in the contral involving motions.
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Now that you have completed all of the lessons of the Positioning Control (MELSEC iQ-R Series) Course, you are ready to
take the final test. If you are unclear on any of the topics covered, please take this opportunity to review those topics.

There are a total of 9 questions (19 items) in this Final Test.
You can take the final test as many times as you like.
Score results

The number of correct answers, the number of questions, the percentage of correct answers, and the pass/fail result will appear
on the score page.
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"RD75" positioning module features

Please select the appropriate sentences that correctly describe the RD75 positioning module features (Multiple answers).

Q1
The complicated positioning control interlocked The "RD75" positioning modules are dedicated
with the programmable controller can be built. to a Mitsubishi Electric servo amplifiers.
Positioning module settings are performed using The amount of sequence programs can be reduced by
machine switches. B using positioning data, compared with the case not

using them.

A dedicated instruction is used in a sequence
program to execute positioning data.




€ it Tesi 2 D)

Positioning control functionality
Please select the correct function corresponding to each description contained on the left.

Matches the machine OP of the workpiece and that of the positioning module. (Q1)
Physically limits the movable range of the workpiece using a switch, sensor, etc. installed at both ends of the system.

Q1 Machine OPR Q2 Hardware stroke limit

Q3 Software stroke limit Q4 Electronic gear

Q5 JOG operation / inching operation




Electronic gear function setting

8192 pulses/rev.

Please select the appropriate settings below.

If an electronic gear is required to operate a sliding table for 20mm in one motor rotation with an encoder resolution of

Q1 8192 pulse/rev

Q2 20000um

Q3 1 time

Servo motor
moves 20 [mm] in one rotation.

Servo motor

—
_ i il
- l —_—
Ball screw Movable table

Encoder resolution: 8192 pulses/rev

[+]




Relationship of speed and time

Select a graph that shows the correct relationship between speed and time during positioning control.

Q1

Oa

Speed A

Speed A

Speed A

Time

Speed A

Time

Time

[+]

Time




Limiting the movable range of workpiece

Select the figure that correctly shows the positions of the software stroke limits and the hardware stroke limits.

Q1

Oc

v : Software stroke limit
v : Hardware stroke limit

Movable range of the workpiece

Upper limit Lower limit
address Upper limit Workpiece Lower Limit address
R A 4 A 4
Movable range of the workpiece
Upper limit : Upper Lower Lower limit
address 1 limit  Workpiece Limit ! address
1 1
A 4 ¥V J- V¥ A 4
Movable range of the workpiece
Upper limit  Upper limit address Lower limit address ~ Lower Limit
—
Workpiece

L+




Positioning data execution using a sequence program A
The following figure shows a sequence program that executes the positioning data No. 2 when X1 is on.
Select the correct value to complete the program below. Use devices D33 to D35 to store control data of the positioning
data No. 2, and use devices M34 and M35 as completion devices.The number of control axis is "1 axis".
1
Q K3 y
— M150
* o i+ e @ @
SEl M200
Q3 ZP.PSTRT1
M200 ) ) _
1 @ 0 @ @b
Q4
= R8T M200
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OPR direction of machine OPR

Select the correct "OPR direction" for the workpiece, which always moves between the work address 100 mm and 1000
mm in the positioning control.The machine OP address is "0 mm".

Machine OP

1000 mm 100 mm (0 mm)

Q1

Positioning control

Servo motor

-

Forward Direction (Address Increase Direction)

o Reverse Direction (Address Decrease Direction) o

[+]




System test operation

What can be tested by performing the "positioning start" of GX Works3's test function? Select the most suitable answer.

Q1

Operation and travel (rotation) direction of the
workpiece.

(o) Operation of positioning data

Operation of sequence programs

Operation of the hardware/software stroke
limits.

Operation of positioning parameters




System safety measures

Select the correct description for system safety measures.

Q1

As an emergency stop method, it is safer to turn off the
servo motor power supply directly rather than turning
off the positioning module and servo amplifier.

A safety fence interlocked with the emergency stop can
be installed around the system to provide safety.

Software stroke limits provide enough safety by
limiting the movable range of a workpiece.

For the emergency stop wiring, it is safer for to use a

“normally open contact" rather than a “normally closed
contact”.

An emergency stop gives a sudden impact to the
system (workpiece), and therefore is safer if it is not
used.




To end the Final Test, proceed to the next page.

You have completed the Final Test. Your results are as follows.
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Final Test 1

Final Test 2

Final Test 3

AN

Final Test 4

Final Test 5

Final Test &

Final Test 7

Final Test &
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Final Test 9

Total questions: 19
Correct answers: 19

Percentage: 100 %

Clear




You have completed the Positioning Control (MELSEC iQ-R
Series) Course.

Thank you for taking this course.

We hope you enjoyed the lessons and the information you acquired in this course will be useful in the
future.

You can review the course as many times as you want.

Review

Close
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