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> Purpose of the Course N 000

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-Q Series positioning module and will obtain
the necessary knowledge to configure a simple positioning control system.
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Course Structure ) 0oc

The contents of this course are as follows.
We recommend that you start from Chapter 1.

Chapter 1 - Understanding the Positioning Module "QD75"

Learn the basics of the positioning module "QD75" and terms and knowledge that you will need to use the
positioning module.

Chapter 2 - System Configuration

Learn about the typical system configuration procedure and the control method and machine specification of the
sample system.

Chapter 3 - Preparation for Positioning Parameters

Learn how to set positioning parameters.

Chapter 4 - Positioning Data Preparation

Learn how to set positioning data.

Chapter 5 - Sequence Program Preparation

Learn how to execute positioning data using a sequence program.

Chapter 6 - Test Operation of System
Learn about test operation performed before actual operation.

Chapter 7 - Bringing System into Service
Learn about troubleshooting and operation confirmation methods using monitors,
Final Test

Passing grade: 60% or higher.
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Go to the next page Go to the next page.

Back to the previous page.

Back to the previous page

“Table of Contents” will be displayed, enabling you to navigate to

Move to the desired page the desired page.

Exit the learning.
Window such as "Contents" screen and the learning will be closed.

Exit the learning
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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:
- GX Works2 Version 1.493P
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This course explains how to configure a positioning control system based on the MELSEC-Q series programmable
controller positioning module.

In Chapter 1, you will learn the features and functionality of the QD75 positioning module.
The basic terms and knowledge required for handling the positioning module are also given in this chapter.

1.1 Positioning Module "QD75" Features and Functionality

1.2 Positioning Module "QD75" Lineup

1.3 Positioning Module "QD75"

1.4 Positioning Control System Basic Configuration

1.5 Connecting the Positioning Module "QD75" to a Servo Amplifier
1.6 Number of Control Axes

1.7 Current Feed Value and Machine Feed Value

1.8 Positioning Module "QD75" Setting Method

1.9 Summary
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more than a simple positioning control.

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

This system which 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

central control system.

controller system.
It has special features to ensure synchronization between the sequence program and positioning.

o

Large sorting conveyor (OUT) =58

_

Box size

Large

S —

o f{‘h e
-
: i ;%} (near-point watchdog) &

Lower limit
_I',,.-r"'

ey

Suppose you build a system which incorporates a positioning control function, that system, in most cases, will need

system which synchronizes the proximity sensor inputs and determines the box sizes are required, in addition to the

The positioning module "QD75" used in this course is an intelligent function module which is part of programmable
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The table below shows the positioning module "QD75" series lineup and features.

Positioning module "QD75" series list

QD75P QD75D QD75M QD75MH
General-purpose General-purpose
Interface ke interkace SSCMNET SSCMETIHI/H
= = interface interface
Open collector Differential driver
Connection with 3rd party Yes Yes No No
servo amplifiers
Wiring Extensive Extensive Easy Easy
Communication with Vi Yes No No
servo
Distance between servo
and QD75 2m 10m 30m 50m
Speed Low Low Medium High
Moise immunity Standard Good Good Excellent

This course uses a differential driver type "QD75D", which has a general-purpose interface, is compatible with 3rd
party serva amplifies, and good immunity to noise.




ki PLC_Positioning_ENG

) v R

5
@ = Fositioning Module "QD75"
This section explains the names and functions of the positioning module's components.
The "QD75D1N" is used as an example in this course.
It is an intelligent function module which controls one servo amplifier-motor axis.
Component names and functionality
(1)
(2)
(3) >
MNo. Mame Function
(1) LED indicator The operating state of the positioning module is displayed.
Connector for establishing a connection with a servo amplifier, mechanical-
(2) External connector .
system input, or manual pulse generator.
For connection to the servo amplifiers differential receiver common terminal.
3) Differential driver Used in applications where a potential difference occurs between the common
commaon terminal terminal on the differential driver and one on the servo amplifier-side
differential receiver.
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Shown here is the basic configuration of a positioning control system using the positioning module and a
servo control system (amplifier + motor).

Device names and functionality

1 @ (3 @)

No. Component devices Model name Role

(1) CPU module QOSUDHCPU Controls the positioning module via a sequence programs.

@) Positioning module QD75DIN E;i?: S;rEagr;;zﬁrga;jwzu:ggrggtdata, output commands are sent
(3) Input module Qx40 Input signal from an external device to the CPU module.

4 Output module QY40P Cutput signal from the CPU module to an external device.

(5) Personal computer - Used for setting the positioning data via GX Works2.

(6) Servo.amplifier MR-J4-10A E;i:;iso ?-. if-.z wrﬁurgﬁ:::r upon receiving command pulses from the

N Servo motor HG-KR(53 Mowes the carriage along the rails.
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In this course, the positioning module "QD75D" is connected to a servo amplifier via the differential driver
interface. The "QD75D" 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.

For more information about the connecting method, check the corresponding manual of the positioning
module and servo amplifier.

Connection between the positioning module "QD75D" and servo amplifier

Positioning Module Servo amplifier

Command pulse output

Servo motor
Differential driver

(General-purpose interface}
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module. It is expressed in axes per module.

QD75D1N: Single-axis control (one serve motor)

Positioning module
Servo amplifier  Axis Mol

' Servo motor

In this course, "QD75D1N", which controls "one axis", is used.
The "QD75D" lineup consists of modules which are capable of controlling one axis, 2 axes or 4 axes.

Positioning module

MNumber of controlled axes represents the number of servo motors that can be driven by the positioning

QD75D2N: 2-axes control (2 serve motors)

Servo amplifier

. -

Axis Mol

Servo motor

J
C |

Servo amﬁllﬁer Axis No.2

Servo motor
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The positioning module retains the current value (address) of the workpiece at any time.
Current values retained are of the following two types.

Current feed value Uses an address established upon "machine original position return (machine OPR)" as the
reference.

Performing the present value change function results in an address change.

Machine feed value Uses an address established upon "machine OPR" as the reference at all times.
Changing a current value does not allow you to change the address.

Machine OPR: An operation to establish an original position (OP) address. More detail is given in Section
6.3,

Present value change: A function which allows the user to change the present value.
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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 Works2".

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

In this course, you will learn the method based on "GX Works2",

GX Works2 has the following features:

4 )
/ 54 Device Memory MAIN. | &7 0040:QD75SDIN[]-Parameter L

- Parameter/data setting function with a user
interface.

Display Filter [ Display Al -
* Test operation function that runs when desired
(manual operation, machine OPR, and positioning Ttem
test) . : |
+ State of operation and conditions at the - Basic parameters 1 (Eﬁi:;c;_':r:.."gtz ;ti;""ilm
occurrence of an error can be monitored. -
« Sequence program comes in a simplified form L SR i Al
(programming time is reduiced) . Mo, of pulses per rotation 20000 pulse
Movement amount per rotation 2000.0 um
Unit magnification 1:x1 Times
Pulse output mode 1:OWICCW Mode
Rotation direction setting 0:Increase Present Yalue by Forw
Bias speed at start 0.00 mm)min
- Basic parameters 2 Set according to the machine
Speed limit value 2000.00 mm/min
Acceleration time 0 1000 ms
Deceleration time 0 1000 ms

Positioning parameter setting area
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In this chapter, you have learned:

« Positioning module "QD75" features and functionality

* Positioning module "QD75" lineup

+ Positioning module "QD75"

« Positioning control system basic configuration

» Connecting the positioning module "QD75" to a servo amplifier
« Number of control axes

* Current feed value and machine feed value

* Positioning module "QD75" setting method

Important points

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

1 O T TR G BTG TG (T T S 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
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In Chapter 2, you will learn 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/Functionality of Sample System
2.4 Summary
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> System Configuration Procedure

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

Design the details of positioning control upon

understanding the control requirements/mechanical specifications.

Step 2

I

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

Step 3

{

Setup positioning parameters/data in accordance

with the system control requirements and mechanical specifications.

Step 4

{

reate sequence control programs for operating the system.

Step 5

{

Modiﬁcatinn\

If any mistake is identified in the

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

positioning parameters/data or
sequence programs in the test run,
make the necessary modifications.

Step &

!

Test run the system.

Step 7

{

Operate the system
{system commissioning) .

) v R
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In this course, a material handling system is used to understand positioning control featuring 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 movement accuracy (start/stop) of
the sliding conveyor.

See the animation below and understand how the control is exercised in the sample baggage handling system.

Click the "Back" or "Mext" button to hawve the control proceed forward or backward while checking each action.

Medium-size outgoing line

> Small-size
— > outgaing line

4 G, — .
ﬂf’%ﬁ" <

oy - "3

—

)

1. A box comes in and stops by the stopper.
2. The box size is detected.

3. The stopper slides down to et the box move onto the sliding conveyor. ﬁ - Lower limit
4. The positioning control is performed based on the size. Near-point _J

5. The box stops at the positicning start position. watchdog

6. The sliding conveyor delivers the box.

7. Return to the conveyar (IN)

Back « Next
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specifications/performance of the system.

specifications/performance each device.

Mechanical specifications of the material handling system

Prior to designing the positioning control, it is imperative to understand the mechanical

Shown below are the mechanical specifications of the example material handling system and the

Device name Mechanical specifications Description
Machine's OP 0 mm (0 pm) Reference position for positioning
control
Position of incoming line 500 mm (500,000 pm)
Transfer conveyors Position of small-size ocutgoing line 500 mm (500,000 pm) Al valias are distancss e thi
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)
SRR R , 250 mm (250,000 prm) :
Movement amount per rotation
ﬂgﬁiﬂrﬂfﬂf Speed limit 60,000 mm/min
2 ; i
7 Moving s | 60,000 mm/min Applicable to all types of positioning
control
Acceleration/deceleration time 1,000 ms

Specifications/Performance of devices used in the material handling system

Device name Type name Description
Positioning module QD75D1N iisdiniassmmnies- T =
Connection with servo amplifier: Differential driver output
Servo amplifier MRE-J4-10A MR-J4-A series
Rated output capacity: 50 W
Servo motor HG-KR053 Rated speed of rotation: 3,000 r/min
Encoder resolution: 4,194,304 pulses/rev
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In this chapter, you have learned:

« System Configuration Procedure
« System Configuration
« Mechanical Specifications/Functionality 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 You have learned how the sample material handling system works.
system

Mechanical specifications of the ‘You have learned the mechanical specifications of the sample system and
system, specifications/performance the specifications/performance of the devices.
of the system’s devices
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In Chapter 3, you will learn 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

3.3 Summary
Type of parameters Parameters used for the sample system
Positioning Basic parameter 1 +  Unit settings
parameters «  Mumber 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
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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.

Positioning parameters structure

—
Positicning parameters———bl Basic parameter 1
—>| Basic parameter 2
_Pl Detailed parameter 1
ﬁl Detailed parameter 2

-J

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

) \

: Set these in accordance with the system configuration
when starting up the system.
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Set the positioning parameters in GX Works2.

To set parameters and data in GX Works2, first add the positioning module by selecting "Project” -
"Intelligent Function Module".

When adding a module, specify its description and module name, and location on the base unit.

Module Selection
Module Type QD75 Type Positioning Module _vj
Module Name QD7SD1N ]

Mount Position

| _f Mounted Slot No, |0 -2 acknowledge IO Assignment

v Specify start XY address I 0000 (H) 1 Slot Occupy [32 points]

Title setting
Title

.................................

MNew Module window
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- "QD75D1IN" -

To open the positioning parameter setting window, launch GX Works2 and select "Project” - "Intelligent
Function Module”

"Parameter”.

proect | —— 2
Bl L EL] Ab- |
Ttem Aois £1
. Set according to the machine and applicable motor when system is start
Pack puroemeters 1 {This parameter become valid when the PLC READY signal [Y0] turns from
Lirik sattirg I:pulse
Mo, of pulses par robaticn 20000 pulss
Maovement smount per rotstion 20000 pulss
Urilk rragrification 1:21 Timas
Pulse output mode L:OWCCW Mode
Fatation direction setting O:Increass Prasant Value by Forward Pulse Output
| Blas speed at start 0 pulsafs
I ek - Basic parameters 2 Set according to the machine and applicable motor when system is starte
Dovice Speead lirmit vale 200000 pulse's
Acealeration bme 0 1000 ms
Deceleration kirme 0 1000 ms
- = Set according to the system configuration when the system is started up.
-im Detailed parameters 1 {This parameter become valid when the PLC READY signal [Y0] turns from
| Backlash compernsation amount 0 pulse
f:iﬁ:“ stroks bkt Lppec BNk |, 0 00647 pulse
Seftwara stroke limit lower kmit “F1AT48 3458 nuilza

Positioning parameter setting area
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> Setting command unit for pnsitinning module

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

Select a unit of measurement from among mm, inch, degree, and pulse 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 Axis #1
= BRI arAfsters 1 Set according to the machine and applicable motor when system is started up.
- P (This parameter become valid when the PLC READY signal [Y0] turns from OFF to ON)
Unit setting O
Mo. of pulses per rotation 65535 pulse
Movement amount per rotation 2500.0 um
Unit magnification 100:x100 Times

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.

Address (moving amount) prm (micrometer)
Time ms (millisecond)
Speed mm/min {millimeter/minute)

When the unit setting is "mm", the unit for address input (moving amount) is "um".
If "mm" was being used in the design stage, the value must be converted into "pm” (1 mm = 1,000 pm).
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The electronic gear function converts address (moving amount) and speed settings made in mm, inch,
etc. into a number of command pulses or command pulse frequency to the serva 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 moving amount is
expressed, etc.

To ensure correct operation of the electronic gear function, enter appropriate values in the following:

* Number of pulses per rotation
« Moving 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)

NOTE:
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”.
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This section explains 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.
Normally, set a resolution value of the encoder contained within the servo motor. For the sample
material handling system, set the maximum selectable value ("65,535 pulses/rev") of QD75D1N since
QD75D1N cannot output the encoder resolution of the servo motor.

(2) Movement amount per rotation
Set the amount by which the workpiece moves by one rotation of the servo motor.
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 conveyor
moves "250,000 pm (250 mm) " in one rotation of the servo motor. However, the maximum moving
amount for QD75D1N is "6,553.5 pm (6.5535 mm)" with the unit ("mm"). If the moving 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 value is converted by the following equation before it is sent to the servo amplifier.

Actual moving amount of the workpiece per motor rotation =

"specified moving amount” x "unit magnification (1 time, 10 times, 100 times, or 1000 times) "

Because the moving amount for the sample material handling system exceeds the maximum
selectable value of "250,000 pm (250 mm)", set "2,500 pm", which is equal to one-hundredth of the
actual movement amount, and specify "x100 (100 times) " as the unit magnification.

Item _ Axis #1

- Set according to the machine and applicable motor when system is s
=i Basic parameters 1 (This parameter become valid when the PLC READY signal [Y0] turns

(1)
\ Unit setting 0urmi
MNo. of pulses per rotation 65535 pulse

(2)
\ Mowvement amounk per rotation 2500.0 um

(3) —— Unit nification 100:x100 Times

Positioning parameter setting area
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(1) Pulse output mode

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

command pulse (PULSE), controls the direction of rotation.

SIGN
FWD

L{Low)

o Voltage

L level
REV

Moving in "+" directionMoving in "-" direction

4 - ; (1 I Uit magniFication 100:x100 Times
Set a signaling method for command pulse and rotation )\| Buse GUDUE mode TICWICCW Mode
direction so that they correspond to the connected servo Rotation direction setting 0:Increase Present Value by Fo
used. Positioning parameter setting area
Mode Characteristic Pulse (with negative logic* being used)
PULSE/SIGN On- or Off-state of direction sign (SIGN), independently of PULSE VU UL H(High)

the pulse rises and falls each second.

CWycow Command pulse is outputted for each direction of rotation. cwW , | H
LEL AL BLBR IR AL
Forward rotation L
Qutput feed pulse (PULSE F) for forward rotation o F
Reverse rotation ccw IRRARRA "
Cutput feed pulse (PULSE R) for reverse rotation i
= FWD—=- = REV =
A Phase/ Rotation direction is controlled by a phase difference Forward rotation Reverse rotation
B Phase between A-phase (A®) and B-phase (By). Command 1 pulse output Command 1 pulse output
(4 Multiply) + Forward rotation when B-phase is 90° behind A-phase. A-phase & (1 H 7 H
* Reverse rotation when B-phase is 90° ahead of A-phase. (A®) L E—I_I—Lﬂ_ru—u— L
: T
A Phase/ Multiple setting (4 Multiply/1 Multiply) R-phits | H (NN i UL M
B Phase * 4 Multiply : When the command 1 pulse output is 1 pulse/s, Be) . _: oo e L
(1 Multiply) the pulse rises and falls 4x per second. B-phase is 90°behind .
+ 1 Multiply : When the command 1 pulse output is 1 pulse/s, A-phase. 80°behind B-phase.

* Positive or negative logic can be set for output signals. For details of the positive and negative logics, refer to the next page.
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(2) Output signal logic selection
Set the output signal logic according to the connected servo amplifier.

Logic Voltage level and command iﬁ%%m sianal 0:MNegative Logic

Positive logic | L: Wi_thcmt command L'E_: @dﬂﬁctiun:hﬂanual D:Megative Logic
H: With command OutpuUE signal loaic R
: : Sy 2) — selection: Command pulse signal e
Megative logic | H: Without command ( Gubinik siopal bsie
L: With command selection:Deviation counter clear 0:Negative: Logic
= : — Manual pulse generator iInput , 4
For the sample system, set "Negative logic” for both the command calichion 0:A Phass/B Phase Made(4 Multiply)

pulse signal and the deviation counter clear signal.
(3) Rotation direction setting
In the sample system, the work-piece moves in a forward rotation (positive address increments)

upon receiving a forward run pulse signal from the servo amplifier.
To make this movement, select "Increase Present Value by Forward Pulse Output”.

Positioning parameter setting area

Linit magnification 100100 Times

Pulse output mode | 1:CWJCCW Mode

Rotation direction setti _0:Increase Present Yalue by Forward Pulse Output
(3) Bias speed at start 0,00 mm/rmin

Positioning parameter setting area

Address-increasing Precautions for rotation direction settings
Stop position direction Machine's OP If the rotation direction is wrongly
(1,000 pm) (O ¥m)  Servo motor specified, the workpiece would move in
I Work | forward rotation (CCW)  the direction opposite to the one
: piece ! indicated by the command.
! ! Test run should always be performed to
Q:’I Linear movement check beforehand that the workpiece
moves as indicated by the command.
Chain belt More details on the test run will be given

in Chapter 6.
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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
specification, inertia acting on the workpiece, performance of the servo motor, etc.

Rapid acceleration/deceleration of the workpiece can cause vibration and overrun of the workpiece
position and vibration. In contrast, under accelerating/decelerating can cause a reduced positioning
speed.

- Basic parameters 2 Set according to the machine and applicable motor when system is started up.
1) Speed limit value 60000.00 mmjmin
@) Acceleration time 0 1000 ms
Deceleration time 0 1000 ms

(1) Speed limit value Positioning parameter setting area
Set a 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) Acceleration time 0, Deceleration time 0

« Acceleration time Speed 4 Speed limit

Time it takes for the workpiece in stopped state to 60,000mm/min  |---------- (60,000mm/min) .

accelerate to the set speed limit 3 e \
. Deqeler.'fltinn time _ _ | ff ?ggigaﬁﬁ;fjﬁf \\

Time it takes for the workpiece travelling at the 40,000mm/min |----- 7

speed limit to decelerate to a stop. f.f \x
The diagram on the right shows the relationship / “\
between the respective parameters. If the positioning Omm/min 4 N
speed lower than the speed limit is specified, the actual (Stopped state)l s Time
acceleration time and deceleration time will be shorter Actual acceleration time Actual deceleration
than the values that have been specified. ’ . time
For the sample material handling system, set the Acceleration time Besleation i
acceleration and deceleration time at "1,000 ms (1 (1,000ms) (1,000ms)

second) ".
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If the workpiece overruns during the operation of the system, a system breakdown or other accident may

accur. To prevent this, the movable range of the workpiece can be limited. The following methods are
available to limit movable ranges.

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 positioning module manual.

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

’ Software stroke limit Software stroke limit
- P|§p (upper limit) {lower limit)
Mowvable range of the workpiece
£ >

Emergency stop limit switch Emergency stop limit switch

= ."lll
Fi
']
— -
,

Ill.r
&
Ny
The servo system stops.
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In the sample material handling system, both the software and hardware stroke limit functions are used.
The software stroke limit function does not operate properly if the current value retained in the

positioning module differs from the workpiece's current value. Thus, using the software stroke limit
function alone may not completely limit the movement of the workpiece.

Emergency stop limit switches are installed at both ends of the movable range, ensuring a physical means
to stop the workpiece even when the software's stroke limit function falls short of doing that.

Refer to the animation below to check the movements of the workpiece with the software/hardware stroke limit functioni(s)
enabled/disabled.

| Software stroke limit | Hardware stroke limit

Large sorting conveyor (OUT) =5

_—

Lower limit

u limit s
pper limi onveyor (IN)
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This section explains about parameters related to the software stroke limit function.

Set according to the system configuration when the system is started up.
{This parameter become valid when the PLC READY signal [YD] turns from OFF to ON)

(1) $——Backlash compensation amount 0.0
\ Software stroke limit upper limit 2700000.0 um

-/ Detailed parameters 1

value

Software stroke limit lower limit

vakis -200000.0 um

Software stroke imit selection 1:5et Software Limit to Sending Machine Yalue
Software stroke limit validfirealid :

eatting 1:Irwvalid

Positioning parameter setting area

(1) Software stroke limit upper/lower limit values

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 at "2,700,000 pm" and "-
200,000 pm", respectively.

Upper limit Lower limit

Emergency stop (2,700,000um) (~200,000um)

limit switch

Emergency stop

Movable range of workpiece limit switch
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- Set according to the system configuration when the system is started up.
fUmE RSy skt | {This parameter become valid when the PLC READY signal [ YD] turns from OFF to ON)

Backlash compensation amount 0.0 um
Software stroke limit upper limit

el 2700000.0 urm
Saoftware stroke limit lower limik
=200000,0 um
(2} \‘. J =
j i
CINY software stroke limit validfinvalid |,
1:Inwalid

setting

Positioning parameter setting area

(2) Software stroke limit selection

Select a current value type to be used for limiting the movable range between the following two
options:

Machine feed value The movable range is absolutely defined with reference to the machine OP.

Current feed value The movable range is defined relative to a current feed value.

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

(3) Software stroke limit valid/invalid setting
The software stoke limiting 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).
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Set the servo amplifier's operation.

The sample system uses the Mitsubishi "MR-J4" series servo amplifier, which is setup by the dedicated

software, "MR Configurator2”.

This software also enables checking of the servo motor operation alone and anti-vibration tuning.

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

amplifier manual.

D Prmie Wima Pl Paremeter Seltnglll  Paemels  Poshioningdsts  Monbor  Disghoss  TestMode  Adistrient  Toos  Window  Helo -8
_J.Q.B_a._ MMML
" Paremeter Settiog X | v -
[' |h|r|n.'rm.'-'1. 1 = "h.-
- (Slam (v} slicst i botnd JaieiS) B\pw et ok,
- Ltml:”-.ﬂ-lﬂrﬂu\d Mﬂ o
b
I P R Function displary [ ———
e
b N—_—
m Cotthol roskei #5145 Ercoder maml pudse ‘ERRS ERN ENRT
Ertersion, il ke BRI Encodsr mied pulss ifaie
:::’:b:x Pastan corlin mode w | Adivarco A-pratm I° by G0
Tough drw hmitier of ercouer mutind pulse
j’-ﬂm‘ ' x Lirtew pmeorech Fpdmt e TP
Ao prsberd Lt - Canponent pafts Briatan desciion seectan
Prialla £ 11 = LL]
Spped ool COW o durirg fvwd Dl i, O o durieg e, il inpidl '»I
F)E'N“lﬂ.rh\hi-.ll L P o i TLP, TLM, TLD)
S sty 156 P o ind 1000 % (064400 03
- < faen wdpistieend
ek [T Pauw Mever e borque bkt 1 DU % 0,0100.00
e i - :-::‘_““"' i bor e e 3 1000 | % 004005
Awpl wabsine
Ir::""l Tmiey el FLF)
Bap 1 At Lty "
- Eﬂl Wil i Loy Emp ppmel 80 | yivnin (0N 00D
Cirw=torh b
Bup 2 Tostfum - Gy changirg
T [l )00
[ S ST L T hase -
s A Fi 3
M o e | M2 lels §
dﬁ .dlﬂu___:h-rhm ~
etwwed CONTROL MODE
LETIL e 8 2
- i;’ml'l" Sedact the controd mode of servo amgplilier o
Alse select control loop of servo amplifier and mas. torgue of HF-KP motor
w
Errh [ e 5] Bl - B Starelaicd Servn amplifie conneonon) LR (7T ]

MR Configurator2
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In this chapter, you have learned:

« Setup of the servo amplifier

Important points

+ Setup of positioning parameters

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 "MR-J4" series servo amplifier.
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positioning data is identified by the "data No."

In Chapter 4, you will learn how to create positioning control commands by using GX Works2.

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

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

sequence.
4.1 Positioning Data Settings
4.2 Writing Positioning Parameters/Data
4.3 Summary
Display Filter 1Displa‘y all ll Offfine Simulation | Automatic Command Speed Calculation | Automatic Sub Arc Calculation
No.  |Operationpattern  Control system e o | Ataleietion | Decelerstion | poskioning address | Arc address
1 0:END ‘01h:ABS line 1 " 1500000.0 um 0.0um
<Positioning Comment =Ta the medium-size outgolng line
> 0:END 01h:ABS line 1 - 2500000.0 um 0.0 um
<Positioning Comment >To the large-size outgoing line
5 0:END 01h:ABS fine 1 - S00000.0 um 0.0 um
<Fositioning Comment >To the incoming line

Positioning data setting area
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The sample material handling system requires three types of positioning control commands. These are set

as No.l 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

(2,500,000um)

Medium/large sorting
3 conveyor (OUT)

stop position

Conveyor (IN)
(500,000um)

Positioning speed

Description of control

00
Forward

1 Conveyor (IN) :iidv:m;rsgﬂr.}.? Positioning control for the movement from the
(500,000 pm) I{LSUS 000 pm) incoming line to the medium-size outgoing line
Large sorting ——
Conveyor (IN) : Positioning control for the movement from the
: {500,000um) Serveyor (OUR) 60,000 mm/min incoming line to the large-size outgoing line

Positioning control for the movement from the
individual outgoing line to the incoming line

-

,..-""-’"-..- La r&e sorting

. w_r (OUT)
-

-
-

=y

" 4 Small. sorting

Conveyor (IN)

-.;,__. Sliding &

- cumrecnr ) B

conveyor (OUT)

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

/{1} }2}

No.  [operstionpattern]  Contral system n’i‘:fpﬁ::d “f‘.‘n:';‘lm D”;,f‘:’h:f'f’" Positioning address Arcaddess | Commandspeed  Dweltme  Moode

. 0:END 01h:ABS line 1 - 0; 1000 0; 1000 1500000,0 urn 0.0 um 60000.00 mmfmin 0 ms i
Positoning Comment >Ta the medum-size cutgoing ine

» i:ENL 01 AES line 1 S 0: 1000 01003 2500000, 0 um 0.0 um GO000.00 mmimin - Oms ¥
<Positoreng Comnjert >To the large-size oubgoing ine

3 0 ENDY 01h:ABS line 1 - 0: 1000 0:1000 SOO0G0.0 um 0.0 um 6000000 mmimin ~ Oms 0
Posibianing Comnjand >To the incoming line

s Positioning data setting area
(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 "Exit
(End) " operation pattern.

Operation pattern Feature

Exit (0: END) Only the positioning data of the specified number will be executed, and complete the positioning.
: B The positioning data of the specified number will be executed. After that, the em decelerates and
E?E‘g‘ﬁ%us pasitioning: coairol stDpEthe worlg]iece once, thgn executes the next positioning data, up to the rﬁ%ﬂhber specified for

"independent positioning control”.

The positioning data of the specified number will be executed. After that, the system executes the next

Continuous path control positioning data without decelerating, up to the number specified for 'indeeend ent positioning
(LOCATION) control”. The workpiece's moving speed is directly changi;ad to the speed set in the next positioning
data, allowing several positioning control commands to be executed smoothly.
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Mo Operation pattern Control system nnt:tsptn?u.h:d mm No. Dﬁ[.:m Positioning address Arc address Command speed.  Dwell ime M code
; | B:END O1h:ABS line 1 0:1000  0:1000  1500000.0um 0.0um £0000.00 mmjmin 0 ms o
<Positiorang Comnfent >Ta the medum—size outgdgng ine
2 D:END 01k ABS ine 1 0:1000 0:1000 2500000.0 um 0.0 um 60000.00 mmfmin 0 ms 0
<Positoning Comnjert >To the larnge-size oubgoing fine
3 O:END D1h:AES line 1 0:1000 0:1000 SH0000.0 wm 0.0 um 60000.00 mmfmin 0 ms 0
Fositearing Comnfant > To the ircoming line

(3) Control system

Set the positioning control system method. Each method consists of the number of control axes
together with the address format (ABS or INC).

Positioning data setting area

Number of controlled axes Addressing
KRR v Feature of control
(path of workpiece)
This method, by using 1 to 4 servo motor axes,
Lirisar contie] controls the movement of the workpiece in a
(i int lati trol) o = = C' = . simple one-dimensional linear control or in a more
b LG ok S complex 2-dimensional or 3-dimensional linear
control.
This method, by using 2 servo motor axes, controls
Circular interpolation control o o o the r:nﬂvement of the workpiece through a circular
path.
& A positioning control which lets the workpiece move
Constant-feed control ) 2 i3 Yy a fixed distance repeatedly.

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

Mo, | Operation pattern Cantrol system nt',‘pﬁ'::d Accelerstion | Decelerdton |  posiioning addvess | Arcaddress | Commandspeed | Owelitme M code

1 .EI:ENE.' 01k ABES line | - 0:1000 0 1000 1 S00000.0 um 0.0 um GO000,00 mmjmin |0 ms i}
<Posibiorang Comment >To the medium-sizs oyt Quing ing

> 0:END 01k AES line | - {1 1000 0: 1000 25000000 um 0.0um BO000. 00 menfmin | 0 ms 1]
<Posibaring Commeant =To the |sge-size autgong line

3 0:END 01h:ARS lina 1 * 01000 0: 1000 SO0000.0 um 0.0 um S0000.00 mmfmin | 0 ms 1]
Fositiaring Comment »To Ehea incaming ling

Positioning data setting area

(4) Acceleration time No. and Deceleration time No.
Select the acceleration time and deceleration time from among four patterns, No. 0 through No. 3.

For the sample material handling system, select "No. 0 (1,000ms)" for No. 1 through No. 3
positioning data.

(5) Positioning address
Set either a positioning address (ABS method) or for the movement amount (INC or constant-feed
method). For the sample material handling system, set the positioning address as specified by the

ABS method.
Positioning " _—
dectination Positioning address Description of control
1 Medium-size 1,500,000um (1,500mm) Lls:ec! for p_usmﬂmng from the incoming conveyor to the
conveyor (out) medium-size outgoing conveyor
2 Large-size 2,500,000um (2,500mm) Used ff.:_br pusitiorl'uing from the incoming conveyor to the
conveyor (out) large-size outgoing conveyor
3 conveyor (in) 500,000um (500mm) Used for returning fron_w the large-/medium-size outgoing
conveyor to the incoming conveyar

(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.
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Write the parameters and data, which set in GX Works2, into the positioning module.

After connecting, make connection settings in "Transfer Setup” of GX Works2.

Connect the CPU module with the personal computer, on which GX Works2 is operating, by a USB cable.

Upon establishing the connection successfully, write parameter data into the positioning module from
"Write to PLC" of GX Works2. On the Online Data Operation window, select the PLC Module tab, and
select parameters. On the Intelligent Function Module tab, select the target positioning module.

PLC write window

Writing parameters/data into flash ROM

when the power to the module is turned off.

Initializing the positioning module

about this process, please refer to the corresponding GX Works2 manual.

D Lo modue = Intelligent Function Module | Execution Target Data( | Yes )
Select All | Cancel All Selections I
Module Owervi
Module Mame;Detail Setting Item hame alid Tarﬁt Detail TR SRR

;-5".-::'-'5 QDTSN N - MiT3) e ) QD75 Type Positioning Maodule

Positioning Data v |

Block Start Data 2 1l

Parameter v [ Model Name | QD75DIN

Flash ROM Write v Start XY | 0000

- |

In the sample material handling system, parameters/data are written into a CPU module’s flash ROM
simultaneously. The information held in the buffer memory of the positioning module is cleared

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. The flash ROM can be used as a backup for the buffer memory.

If you want to reset the positioning module to the factory setting, initialize the module. For details
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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 for the machine specification and how
positioning data to perform settings.

Specifying a connection You have learned how to check the connection between the positioning module and GX
destination and performing a Works2.

communication test

Writing positioning Y¥ou have learned how to write the positioning parameters/data settings into a positioning
parameters/data module.
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In Chapter 5, you will learn how to execute positioning data from a sequence program.

When you configure a system, you will notice that not many systems can be realized only with positioning
control. Mainly as fundamentally a control systems requires synchronization of I/O signals by the
programmable controller.

To realize such a system, 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 detected by a sensor (small, medium, or large) and the information is sent to the
programmable controller,

2) The programmable controller executes the positioning data 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

5.2 Summary
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"ZP.PSTRTO" instruction is an instruction dedicated to executing positioning data of the number specified
in a sequence program.

Positioning control start instruction

Condition for
execution

ZP.PSTRTC H — zepsTRT= | un [ (8 | ®@ —{

Instruction symbol

Enter the number of the axis (axes) (1 through 4) into "=" part of the instruction. (ZP.PSTRT1 to
ZP.PSTRT4)

Data setting

Data

setting Description Data type

Start /O number for QD75D

Un {00 to FE: The first 2 digits where the /'O number is BIMN16 bit
expressed in 3 digits)

Start number for a device in which control data* is 5
(S) Device
stored.

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

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

(D) Bit

* Control data will be explained on the next page.

The sample material handling system uses "ZP.PSTRTL" instruction.
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Control data

Set the following control data used in the ZP.PSTRTC instruction to the sequential devices.
The results of executing the instruction are also written into the devices.

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

Device Item Data setting Range of setting

(S) +0 System area - -

Status at completion of instruction is stored.
(S) +1 Ending status + 0: Normal end =
Other than O; Abnormal end (error code)

Set the data No. to be executed by the ZP.PSTRTD

instruction:
+  Mumber of positioning data: 1 to 600

«  Block start: 7000 to 7004 1to 600

v e + Machine OPR: 3001 7000 to 7004
+ High-speed OPR: 9002 9000 to 9004
* Current value change: 9003

« Simultaneous execution at plural axes: 9004
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The following diagram shows an example of sequence program that uses a 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.

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

Positioning start program

* (Converting a positioning start command into pulses)

#100
0 — — (FLE  WMS0 ]‘
i Positioning
start command
start command pulse
— * (Set positioning start Mo. 1.)
8 — (MOWP K1 Daz ]
Positioning Start
start command pulse number
* (Positioning start command is retained.)
{SET M0 I
Positioning start
command memory
* [Positioning start command is executed.)
RAZ G e
7T [ZP PSTRT1 L D0 h2 ]
Positioning Control data  Completion
start command memory for PSTRT1 device
instruction
* (Positioning start command memory goes off.)
[R=T A0 1

Positioning start
command memory
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In this chapter, you have learned:

Important point

How to use the dedicated instruction
"ZP.PSTRTO"

* Executing positioning data from the sequence program

You have learned how to use the dedicated instruction "ZP.PSTRTC" which allows
you to start any given positioning data in a sequence program.
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In Chapter 6, you will learn 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 parameterization 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 of a positioning control system is accurate.

+ Assembly (including installation and connection) of a positioning control system is accurate.
« 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

6.5 Summary
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Positioning test

For a test operation, use the positioning test function of GX Works2.
The positioning test function is a useful function that allows you to perform a manual operation,
machine OPR, and positioning data execution using GX Works2 while monitoring the operation
status during each operation. No input device or sequence program is required.

Operation procedure

(1) On the GX Works2 menu, select "Tool" - "Intelligent Function Module Tool" - "QD75/LD75

Positioning Module" -"Positioning Test".
(2) Select a positioning module to be tested.

(3) Positioning Test window appears.

Module Selection (Positioning Test) r)__(|
Module Sedachion
Stant XY Address Module Type

J NS

oK Cancel

Module Selection (Positioning Test) window

: Phuidir Bee A B A 2 i 83 B % &
Cigren Tesd wam 1100 reran .o L 11 Farnm 1 ey
(Mastwre mmd wnkm 10 iera-n 0.0maron S0 mmraam 01,0 rmirgem
|Feri L83 Py 01081 Wby . (8] 0.0 Py
L e e i o [ 1
| A T i o ] [
] M e @ 0 i [
A e A Fardiy Sty Tyeiyy Tranlly
| Camrmnl e 103 vy e 1 5w vy .00 Pwgre 0.0 vy
Ao sk 080 sy 0,00 L 00 i OO
Targut fom - | b | -l

et Pupetin E'Pc-gt.:m-m'::lw-al = Plasss s Hu fnation sfte stopgang e pootiomng

St Tope

% Postmring Twi Signsl I ok St 1 Fhitple Aves fmdarems Tt

PasErrng sha daia

Pty Dol b {1 1 8401}

—
Sap Exksimal Coramand
[ Satsm T Extermial Cormand Vel
, Syrewc-poinnn feserhang Eruis Plag
l J T i apmend Sel g E-alde Fay Ed |

i 8| B Seteombitl] | _Spiaw | Semtwbie| . Sulens bl

Eaereatthms] | ERtwwie | S| =

Positioning Test window
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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 by sequence programs
and positioning data.

An assembly fault or incorrectly set parameters may be left unnoticed and cause the workpiece to make
an unexpected motion that can result 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.

Forward rotation

conveyor . T

| Reverse rotation
= \direction
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This section explains the parameter settings required for execution of JOG operation.
(1) JOG speed limit value
Set the maximum speed during JOG operation. Item :
JOG operation speed will be limited to the set value. = i |Set according to the system configuration whef
P P Dol puv ook 2 |{Set as required.)
For the sample material handling system, set "3,000 Acceleration time | 10010 ms
ool P g sy % f Acceleration tme 2 1000 ms
I'I"er"Ifr"I"III"I > Acceler atian time 3 1000 s
Deceler stion tirme 1 1000 ms
(2) JOG operation acceleration time selection / o Deceleration time 2 1000 ms
JOG operation deceleration time selection \ peceeraticn e 3 1L
J0G speed limit vahse F000, 00 rmmjmin
Select the acceleration time and deceleration time 2 \ sk g accelerationtime |, 1 o
during JOG operation from among four patterns, 105 operation decekerationtime |
No. 0 through No. 3. selection :
) . :;?;amnj‘dmluatlm ot :Trapezoidal &cceleration/Deceleration Processing
For the sample material handling system, set "0: Securve ratio 100 %
1,000". Sudden stop deceleration time 1000 ms
EE;T‘W 1 sudden dop :Mormal Decelar stion Skop
fgfcéz?‘m 2 sudden stop :Mormal Decelar stion Stop
fﬁgﬂm 3 stidden stop (:Mormal Deceler ation Stop
El;;rmm complete signal output | .o
Allowwable circular interpolation
errar width 10.0 um
Eiﬂg;;mmm fection 0:External Poskioning Start
Positioning parameter setting area
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Use JOG operation to check that the carriage and the hardware stroke limits in the sample material
handling system operate normally.

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

JOG Speed
Set the moving speed during JOG operation. A speed exceeding a limit cannot be set.
For the sample material handling system, set "50 mm/min".

Inching Moving Amount
When performing JOG operation, make sure to set "0".

If a value exceeding "0" is set as the inching moving amount, the operation will change to the inching
operation automatically.

Manitor Ikem s #1
Current Feed '-.falue _ 0 micro-m
Mau:h_!!je Feed value i 0 micro-m
Feedrate _ 0 mmymin
Axis error number il 0
E.?c_l_s_wa_rnlpg Mo, [ 0
Walid M code ]

-

Axis operation status Standby
Current speed .00 rarymin
Axis Feedrate - ) . 0 mm/min
oy, CIGIRG L SCRRE R SO IR TCIR TR R [ B RSO | L TR TR | o
Target fois  |mis #1 <] Select "Axis #1" at Target Axis.

Select "JOG/Manual Pulse
Generator/OPR" at Select Function.

Select Function |JOG,|'ManuaI Pulse Generatar /OPR Lj

10G Move the carriage by
pressing the Forward
RUN or Reverse RUN

Inching Movement Amaunk 0.0 micra-m (0,0 to 6553,5) Reverse RUN | | Dutton until it reaches
\ the upperflower limit.

JOG Speed ] 50 rarnyfrin (0,01 bo 20000000, 00} Farward RUN
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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 it is not synchronized, a difference may arise in
stop positions. 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 OPR after the power is supplied to the system
(after startup).

To perform a machine OPR by a sequence program, use the "ZP.,PSTRTT" instruction explained in Chapter
5

A machine OPR can be performed by setting "9001" to the starting number of control data. For details,
please refer to the corresponding positioning module manual.

Positioning module Workpiece (carriage)

T

Machine feed value: 0 pm
Current feed value: 0 ym

Match the current feed value and machine
feed value saved in the positioning module
with the original position of the workpiece.
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This section explains the parameter settings required for execution of machine OPR,

Set the values required for carrying out OPR control,
[ This parameter become valid when the PLC READY =§

0:Near-pont Dog Method

(1) OPR method
Select a machine OPR method. s - OPR basic parameters
CPR method
For the sample material handling system, select "Near- g':‘ .;w
H w B
point Dog Method". e
: ] Creen spesad
In the "Near-point Dog Method", when a workpiece OPR retry

| :Reverse Directon{Address Decrease Direction)
0.0 um

3000 .00 rmymin

F00.00 menfmen

0:00 not retry 0P with imi swiltch

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.

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

l Click the "Back" or "Mext" button to
proceed forward or backward while
checking each action.

Large-size oulgoing line ===

| OFR is performed
2. The near-point watchdog signal turms on and the

sliding conveyor is decelerated to the creep speed.

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

sliding conveyor is stopped at reception of the first zero

signal’. Back ‘ l Next
* Zero signal: Qutput at the original point of one rotation.

It is output once per motor rotation.

Positioning parameter setting area

g
.

Conveyor {IN)

Lower limit

(near-point
watchdog)
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{2] OP add Set the values required for car out OPR control.
Set the machine OP address. = OPR basic paramcters {This parametes become valld when the PLE READY 5§
In an OPR, the OP address is initialized to the (3) 0P method O:Noar-pot Dog Method
"machine feed value” and "current feed value”, (2)3 1 OPR drection 1:Reverse Direction{Address Decrease Direction)
which are saved in the positioning module. o (Ll
TN speen "N O Prrgrran
N . Creep speed 300,00 mm fmin
For the sample material handling system, set "0 | QPR retry D:Da nick retry OPF. with lmit switch
pm" which is easy to remember. Positioning parameter setting area

(3) OPR direction
Set the direction in which the workpiece moves during OPR.
The direction is determined by the system machine structures, and specification 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)" at OPR

direction.
Stop position ~ Address z‘ddm“', Machine OP
(1,000 pm) |nlcrea_5|ng gcree_asrng (0 um)
: direction direction |
1 b, |
N
Wark OPR direction : Servo motor
[
[
|

piece :>
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(4) OPR speed
; ; - Set the values required for carrying out OPR]
Set the moving speed during OPR. OPR basic parameters EThic pisvorriat e hacrns vakd whin the T
The workpiece is moved at the set speed from
the OPR start until the input signal of near-point i R ot oy I et
WBE’Cthg turns on QPR direction 1:Reverse Direction{Address Decrease Direction)
) TN OF address 0.0 um
. . OPR speed 3000,00 mrmy min
For the sample material handling system, set s = — -
"3,000 mm/min" to OPR speed /! g Al
* ot (5) OR retry 0:Do not retry OPR with hmit switch
= OPR detailed parameters Set the values required for carrying out OPR
OPR dwell ke 0 ms
Setting for the mavement amount 0.0
after near-point dog ON B
{6) OPR acceleration time selection  0:1000
OPR deceleration i elect] 0:1000
(5) Creep speed celeration time selection

Positioning parameter setting area
Set a speed slower than OPR speed.

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 "No. 0" (1,000 ms).
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Select Function.

Manitar Tkem
Current Feed valus
Machine feed valus
Feedrate
s warning Mo,
Valid M code

Axis operation status

.lgur.rent. s_penj:ci
Auis Feedrate

s g PR EREEE SR Pt Ml m et PR A e AR o e = BPeeh [ e e |

1.ﬁ.xis #1 vi

Targel Axis

Select Function iJOG,I'ManuaI Pulse GeneratarOPR

Use GX Works2 to perform machine OPR without using a sequence program.

e A

2059727 0 micro—m

20697320 micro—m
0 mmd min
0
0
0

Standby

0,00 mmjmin
0 mmdmin

e

Select "Axis #1" at Target Axis.
Select "JOG/Manual Pulse
Generator/OPR" at Select Function.

mmymin (0,01 ko 20000000, 00)

oz
1015 Speed 1
Inching Movement Amount 1 0

Manual Pulse Generakar

[T Manual pulse generator enable flag

OPR Operation

Manual Pulse 1 Pulse Generator Input Magnification

micra-m (0.0 ko 6553,.5)

Press the OPR button

QPR Method Machine OPR

;J to perform machine
OPR.

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

Faorward RLIM

Reverse RLIM |

|1 % (1to100)

QPR
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Use "Positioning Start Signal" 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" — "Start Type"— and then select "Positioning Start

Signal".
L ] Monitor Ikem [ Bxis #1
iCurrent Feed value { 1 micro—m
Machine feed value 1 micro-m
Feedrate _ _ 0 mm.min
Axis error number | ]
Axis watning Mo, [ 0
Walid M code | ]
fxis operation skatus Standby
Current speed 0,00 ramjmin =
s Fe_e_drate_ [ 0 mmsmin Large sm'ting [48
A g e e b e e e e a l b aa L ye TE S | S i ~ o ~ B
ERivayor \0 UTI Medium sorting
Target fuis Avis #1 - o . conveyor (OUT) ===
Select "Axis #1" at Target Axis. = secemed  Small

Select "Positioning start signal” at | 2= = conveyor (OUT) |

Select Function iF'n:nsitin:nning skark signal ,
Select Function.

—atark Type
i* Pgsitioning Skart Signal 1™ Block Start " Mulkiple Axes Simultaneous Stark

Positioning skart data

Positioning Data Mo, {LEou a0

|1—- The Mo. 1 data is executed to
move the carriage fo the
medium-size outgoing line.

-External Command
[ External Command Yalid

Skep

[ start step

I speed-position Switching Enable Flag
J I Position-speed Switching Enable Flag et

Click the Starting button
- to execute the No. 1
SEaEHY positioning data.

Target fxis(1) J Stop All xis Restark Stop fxis ‘ Positioning Complete ‘
S
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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 Works2.

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

Roles and procedure of positioning data You have learned how OPR is performed by the specified OP data.
operation test
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In Chapter 7, you will learn how to control the system under operation.
You will learn how to check the operating status and troubleshooting using GX Works2.

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

7.3 Summary
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Various troubles (warning and error) may arise 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 table below lists the names of operation monitors. (Example of one-axis control)

Axis #1

(D~ Current feed vaue

0.0 um

(3)

(4)
(3)

2)—1 | Axis operation status

Standby

boning data baing executed running pattem Positioning complete

(6)

Operation monitor area

Itermn

Current feed value

Monitor detail

Displays the current value (address).
The unit set in "Unit setting” is applied.

Axis operation status

Displays the operating status.

(3)

-

-

L]

Running pattern
Control method
Axis to be interpolated

Displays the positioning data being executed.

(4)

-

-

Acceleration time MNo.
Deceleration time No.

Displays the acceleration time and deceleration time applied for the
positioning data being executed.

(3)

-

L]

Axis error No.
Axis warning Mo.

Displays the code of error/waming occurring.

(6)

Valid M code

Displays the valid M code.

Monitored values

Displays the monitored values of up to four axes simultaneously.
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Positioning control moves machines and materials, and can introduce a safety risk into the manufacturing
site. To avoid any danger, system failure or an accident to occur, thorough safety measures must be
implemented prior to using such a control system.

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.

Refer to the corresponding positioning module manual for the connection method of input devices.

Additionally connect an emergency stop input to the servo amplifier.

Even if the positioning module fails, an emergency stop function can be used from the servo
amplifier connected with an emergency stop input. Refer to the corresponding servo amplifier
manual for the connection method.

Caution

When wiring an emergency stop input, always wire by the negative logic and use "normally open contact".
When performing an emergency stop, do not directly turn off the servo motor power supply.

Avoid approaching the system under operation
Installation of a safety fence can be considered to prevent a worker from accidently approaching the
system under operation.
A safety fence prevents workers from approaching the system, and also protects workers from the
scattered debris of broken system, etc.
For example, opening/closing operation of the safety fence door and the signals from the motion
sensor can be interlocked with the emergency stop input. Therefore, when a worker approaches the
system under operation, the system can be shut down automatically.
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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 Works2 to perform primary
diagnostic of the system not preforming the expected operation.

Safety measures You have learned the importance of thorough safety measure in the control involving motions.
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Now that you have completed all of the lessons of the PLC Positioning 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 10 questions (31 items) in this Final Test.

You can take the final test as many times as you like.

How to score the test
After selecting the answer, make sure to click the Answer button. Your answer will be lost if you proceed without
clicking the Answer button. (Regarded as unanswered question.)

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.

Correct Answers 2
Total Questions - 9 To pass the test, you have to
answer 60% of the questions
correct.
Percentage : 22%
Proceed Review Retry

» Click the Proceed button to exit the test.
» Click the Review button to review the test. (Correct answer check)
» Click the Retry button to retake the test again.
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"QD75" positioning module features

The following sentences explain various features of the QD75 positioning module. Please select the appropriate
sentences that correctly describe these features (Multiple answers).

~  The complicated positioning control interlocked with the programmable controller can be

Any positioning module of the "QD75" series can exchange data with the servo amplifier in
both directions.

All of the positioning module settings are performed using sequence programs.

The amount of sequence programs is reduced by using GX Works2.

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

Answer ] [ Back ]
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Positioning control functionality

Matches the machine OP of the workpiece and that of the

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

Description Function name

Ui Q1 | --Select-- v
positioning module.
Physically limits the movable range of the workpiece using a switch, Q2 | T =
sensor, etc_ installed at both ends of the system. '
Logically limits the movable range of the workpiece using the "current Q3 | o =
feed value" and "machine feed value" saved in the positionina module. :
Automatically converts the positioning address and speed set in
"mm" and "inch" to the number of command pulses and command Q4 -—Select—- ¥
pulse frequency.
Manually operates the workpiece. Q5 | --Select-- hd

[ Answer l [ Back |
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Electronic gear function setting

If an electronic gear is required to operate a sliding table for 20mm in one motor rotation with an encoder
resolution of 8192 pulses/rev. Please select the appropriate settings below. The unit of measurement is in “mm".

(1) The number of pulses per rotation : Q1 | --Select-- A
(2) The movement amount per rotation : Q2| --Select- ¥
(3) Unit magnification : Q3 | - Select- |¥v|

Servo rmotor

moves 20 [mm] in one rotation,

b
i

Servo motor
V—

I
-
Ball screw Movable table

Encoder resolution: 8192 pulses/rev

Answer l [ Back ]
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Relationship of speed and time

Answer ] I Back ]

Speed 4
e
Time
Speed A
s
Time

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

Speed 4
-
Time
Speed k
=
Time
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Limiting the movable range of workpiece

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

' : Software stroke limit
‘ :Hardware stroke limit

Movable range of the workpiece

Upper limit : : Lower limit

address Upper limit Workpiece Lower limit  address

> ¥ A 4 - A 4 Y

Movable range of the workpiece
Upper limit Upper [ e : Lower limit
address imit  WVorkpiece  fmin address
[
1

v 'V -V ¥

Maovable range of the workpiece

1
- Upper limit Upper limit address Lower limit address  Lower limit

Workpiece

Answer ] ’ Back ]
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Positioning data setting

Input commands for positioning control

Select the appropriate values for the three positioning data (No. 1 through No. 3) as shown below.
For the input value unit, assume "mm" has been selected as the unit of measurement.

Acceleration/deceleration time MNo.

No Operation Control Positioning Positioning Acceleration  Deceleration
pattern method address speed time time
. Axis #1
1 5'”9'_9 linear contral | 1500mm 3500mmimin 500ms 500ms
operation {ABS]
Single _ Axis #1 )
2 ; linear contral | 3000mm 5000mmimin|  1000ms 1000ms
operation
(ABS)
Single . Adxis #1 .
3 . linear contral | 5000mm F000mmimin|  1500ms 1500ms
operation (ABS)

Operation
pattern

Control
method

Positioning data (input value unit when the command unit is "mm")

Acceleration

time Mo,

Deceleration
time Mo.

Pasitioning
address

MNo. Set time
Ac:c:_eleratinn 1000ms
time 0
Ac:c:_e.-leratmn 1500ms
tirme 1
Acceleration
time 2 500ms
Ac:c:_e.-leratic:n 1000ms
time Q
Acceleration
ime 1 1500ms
Ac:ca_eleratmn 500ms
time 2

Command
speed

Axis #1 linear
: 1 ¥ 2 | ¥ | 3| --Select- ¥/ | —-Select-—- ¥
1 0: END control {ABS) A @ TR Q4
2 | 0:END Aods #1 linear Qs v |os v) |Q7_-Select-__¥| |Q8|__--Select- ¥
control (ABS) |2 R ' '
3 | o:enp | AXs#EIlinear g v |Qwo v |Qi1l_-Select-- | v) |Q12 [_--Select-_|¥
control (ABS) ' ' ' ' ' '

Answer l I Back ]
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Positioning data execution using a sequence program

[ movp

|

w @

[ Answer l [ Back ]

Q1 | v] Q2 | |

Q3 | --Select—-

‘- )

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”.

Q5L
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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".

Forward Direction (Address Increase Direction)

Reverse Direction (Address Decrease Direction)

Machine OP
1000 mm 100 mm (O mm)

Positioning control

Servo motor

o Wukpiaﬁa.q

Answer | [ Back |
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System test operation

What can be tested by performing the "positioning start” of GX Works2's test function? Select the most suitable answer.

Operation and travel (rotation) direction of the workpiece.
Operation of the hardware/software stroke limits.
Operation of positioning data

Operation of positioning parameters

Operation of sequence programs

Answer ] [ Back ]
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System safety measures

Select the correct description for system safety measures.

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.

For the emergency stop wiring, it is safer for to use a "normally open contact” rather than a "normally
closed contact”.

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

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

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

Answer ] [ Back ]
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You have completed the Final Test. You results area as follows.
To end the Final Test, proceed to the next page.

Correct answers : 0
Total questions : 10
Percentage : 0%
Proceed | ‘ Review ‘ ‘ Retry ‘

You failed the test.
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You have completed the PLC Positioning 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 ‘




	スライド番号 1
	スライド番号 2
	スライド番号 3
	スライド番号 4
	スライド番号 5
	スライド番号 6
	スライド番号 7
	スライド番号 8
	スライド番号 9
	スライド番号 10
	スライド番号 11
	スライド番号 12
	スライド番号 13
	スライド番号 14
	スライド番号 15
	スライド番号 16
	スライド番号 17
	スライド番号 18
	スライド番号 19
	スライド番号 20
	スライド番号 21
	スライド番号 22
	スライド番号 23
	スライド番号 24
	スライド番号 25
	スライド番号 26
	スライド番号 27
	スライド番号 28
	スライド番号 29
	スライド番号 30
	スライド番号 31
	スライド番号 32
	スライド番号 33
	スライド番号 34
	スライド番号 35
	スライド番号 36
	スライド番号 37
	スライド番号 38
	スライド番号 39
	スライド番号 40
	スライド番号 41
	スライド番号 42
	スライド番号 43
	スライド番号 44
	スライド番号 45
	スライド番号 46
	スライド番号 47
	スライド番号 48
	スライド番号 49
	スライド番号 50
	スライド番号 51
	スライド番号 52
	スライド番号 53
	スライド番号 54
	スライド番号 55
	スライド番号 56
	スライド番号 57
	スライド番号 58
	スライド番号 59
	スライド番号 60
	スライド番号 61
	スライド番号 62
	スライド番号 63
	スライド番号 64
	スライド番号 65
	スライド番号 66
	スライド番号 67
	スライド番号 68
	スライド番号 69
	スライド番号 70
	スライド番号 71
	スライド番号 72
	スライド番号 73
	スライド番号 74
	スライド番号 75
	スライド番号 76
	スライド番号 77
	スライド番号 78

