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>m Purpose of the Course ) ooc

This course is for those who are going to establish the motion control system using the motion CPU module of MITSUBISHI
moation controller for the first time.

To establish the system, you needs to learn the synchronous control in the SV22 virtual mode by using the motion
controller engineering environment MELSOFT MT Works 2.

This course mainly consists of the contents intended for a person in charge of software who understands the programming
basics and designs synchronous control. The contents for a person in charge of hardware, such as the system design,
installation, wiring and so on are prepared in the "SERVO MOTION CONTROLLER BASICS (HARDWARE)" course. The basic

contents for a person in charge of software, such as programming are prepared in the "SERVO MOTION CONTROLLER
BASICS (REAL MODE: SFC)" course,

For this course, you are required to have knowledge about MELSEC-Q series PLC, AC servo and positioning control.
For those who take this course for the first time, we recommend you to take

- "MELSEC-Q SERIES BASICS" course

- "MELSERVO BASICS (MR-J3)" course

= "YOUR FIRST FACTORY AUTOMATION (POSITIONING CONTROL)" course

- "SERVO MOTION CONTROLLER BASICS (HARDWARE)" course

= "SERVO MOTION CONTROLLER BASICS (REAL MODE: SFC)" course.
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>m Course Structure ) ooc

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

Chapter 12 - REAL MODE AND VIRTUAL MODE

You will learn differences between the real mode and virtual mode.

Chapter 13 - MECHANICAL SYSTEM PROGRAM

You will learn about the mechanical system program and mechanical module used for control under the virtual
mode.

Chapter 14 - CREATING CAM DATA

You will learn how to create cam data used with the mechanical module "CAM".
Chapter 15 - EXERCISE

You will learn about the mechanical system and how to create cam data using the sample system.
Chapter 16 - APPLICATION

You will learn about the limit switch output function, address clutch, and digital oscilloscope.

Final Test

Passing grade: 60% or higher.
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EM How to Use This e-Learning Tool

) oo

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.

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

Exit the learning.
Window such as "Contents" screen and the learning will be closed.
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EM Cautions for Use ) 008

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 is for the following software version:
- MT Developer2 Version 1.18U

Reference

The following is the reference related to the learning. (You can learn without them.)
Click the reference name to download.

Reference name File type Size

Sample program Compressed file 53,651 bytes
Recording paper Compressed file 435 kB
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(ITZZ2T] REAL MODE AND VIRTUAL MODE ) 800G

In this chapter, you will learn the differences between the real mode (SV13/SV22) and virtual mode (SV22).
The real mode is used to directly control a system using the servomotor(s) with a servo program.
For details of the real mode, refer to the "SERVO MOTION CONTROLLER BASICS (REAL MODE: SFC)" course.
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} Virtual Mode ) 008

Conventionally, a machine was controlled by mechanically linking shafts, gears, and clutches from each motor. The virtual
mode replaces this mechanical operation by synchronizing the motors on the machine using the mechanical system
program.

By giving commands to the virtual servomotor, the motors on the machine are controlled in accordance with the settings of
the mechanical system program.

The virtual mode provides the following advantages over mechanically building the system:
« Smaller and lower-cost machines can be manufactured.

* Wear and life of each part (main shaft, gear, and clutch) do not need to be considered.

* Tasks such as stage replacement become easier.

* System performance improves because errors due to mechanical precision do not exist.

Software control by mechanical
system program

Mechanical control
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m Differences between Real Mode and Virtual Mode )

The differences between the real mode and virtual mode on the maotion controller are as follows:

Click [Real mode] and [Virtual mode] on the right to confirm differences between the real mode and virtual mode.

Real mode

Motion SFC program

‘ Sequence program

X0 {sETMO 1
i Mo DP.SFCS H3EL K10

ransfer
——— w-..____—-l;——'-——-___-'f

00
[1?.112{]419.-’ J/Servo—on accept?
_M20088/ o

Servo prﬂ_g_rﬂm

i e

[K10: Reall
1 INC-1 PLS
Awis 1. 10000
30000 PLS/sec

——

M0t

__eo___

I Parameters for positioning gontrol

T Systom settines__

position return data

- Home

730G operstion deta___

Directly controlled by servo program
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m Procedure for Switching to Virtual Mode ) 0o

In order to use the virtual mode functionality, the mode is to be switched to the virtual mode. To change the mode, turn on
and off the real mode/virtual mode switching request (M2043).When switching from the real mode to the virtual mode,
check the following to judge if switching is possible:

« Mechanical system program is registered.
* All axes servo-on command is turned on.
* All axes are stopped.

* No servo error exists with any of the axes.

« Home position return requests for all axes except for the roller axis are off.

Timing chart
Switching request from real mode to virtual mode Switching request from virtual mode to real mode

ON /

Real mode/virtual mode

switching request OFE 1N
(M2043) ON . \
Real mode/virtual mode ' LN

switching status
(M2044)

Feal mode Virtual mode Real mode
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»m Clarifying the Operation Mode ) @06

The sample system used in this course is the packaging machine of the sample system used in the "SERVO MOTION
CONTROLLER BASICS (HARDWARE)" course and the "SERVO MOTION CONTROLLER BASICS (REAL MODE: SFC)" course.

{Duration: 00:05)
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»m Packing machine control

The operation mode (control flow) in the sample system for this course is as shown below.

(Duration: 00:19)
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»m Equipment configuration of the sample system for this course

) oo

The following shows the equipment configuration of the sample system for this course.

QO6UDH qwopqx%
l Q172D Proximity dog
Personal Q62P = ._.._._-._.-
computer
= Upper stroke
USB cable limit value
Installation
——— - -
= Forced stop  gperation Stop Start button
— button indicator indicator —iil
. lamp lamp Lower stroke
!ﬂﬂh?n cuntrrl::-ller - limit value
E"ﬂ?&%';? r:q_‘-'\:;?"ggﬂt Servo amplifier MR-J3-108B
or
o Axis 1 Axis 2 Axis 3 Auxis 4 Axis 5 Axis 6
-l
Servo setup
software package SSCNET I
MR Configurator2 cable
e =or)
: Operating system is Servomotor HF-KP053
Operating system Software | 1. ialled on Q172DCPU
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»m Motion program of packing machine

) oo

The operation flow of the motion SFC program used for the sample system is shown below.

Pointing the mouse cursor on the flow to display its detail.

Program example for real mode

Real main

Servo-on

Home position return

No home position return request

Transfer

Start acceptance OFF

End

Program example for virtual mode

Wirtual main

Servo-on

Home position return

No home position return request

Switching to virtual mode

Waiting for switching to virtual mode

Virtual servo start

Virtual servo start acceptance OFF

End
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In this chapter, you have learned:

« Virtual mode

+ Differences between real mode and virtual mode

Important points

The contents you learned in this chapter are listed below.

Virtual mode

system program.

The virtual mode synchronizes the motors that were conventionally controlled mechanically, by the mechanical

Procedure for switching

% wrtal moda When switching from the real mode to the virtual mode, check if switching is possible.

Differences between The real mode directly controls individual axes.

mode the mechanical system program.

real mode and virtual The virtual mode gives commands to the virtual servomotor and controls the axes by synchronizing them using
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(EITZZEE] MECHANICAL SYSTEM PROGRAM ) 800G

In this chapter, you will learn about the mechanical system program.

The mechanical system program uses mechanical modules including the virtual servomotor, synchronous encoder, gear,
clutch, roller, and cam to perform synchronization control by software.
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} Mechanical Module Connection Diagram

) oo

The mechanical module connection diagram is a virtual system diagram in which the mechanical modules are arranged.

The mechanical module connection diagram is shown below.

Transmission

Drive module i a mndule —r— T ' t:_ )
Differential gear Gear
I Virtual servomotor

Virtual main shaft
Virtual +—— (Connection axis
Synchronous SErVOomotor
encoder
Synchronous

encoder Drive module Clutch
i * One of these modules is connected.
* One of these modules is
connected.

Gear n
& .f_ M Differential gear
Virtual auxiliary input
Speed change gear

Speed change gear
Transmission module

——-"r‘"——r——"k'—

Clutch I Output module

i * One of these modules is
Drive module Virtual connected.
servomotor Rutatmn
Synchronous i
encoder B "
* One of these modules Output axis Roller
is connected.

/
1block _rs i
L }

lsystem
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>m Sample Window of Machanical System

Pointing the mouse cursor on the module icon to display its explanation.

? MELSOFT Series MT Developer? Ci¥MELSECY¥e-learnineg¥Packng Equipment = [Mechanical System page 011

i Project Edit End/Replsce  View Check/Comvert Online Depug  Tools  Window Help

SR RERS DM sl B =G ST L L A [0

A sample window of mechanical system program used on the sample system in this course is shown below.

- F X

=R

: Project S A Mechanical System poge
= BY, Packing Equpment: (5v22) [
+ g System Setting
+ ) Serva Data Setting
i 35 icEion SFC Program
+[[E] Serva Frogram
+
;
+

£0) Mechanicsl Systam

& Cam Data

ATy Labels

EF Fructured Dats Typas
+1 2 Cevice Memory

l_} Drnvices Commert

:i<

| [l Parammter Block Ml system Structure I S Motion SFC 18-Addr data J;; Motion SFG 16Virtalck 4 F 7

Editing Page 1/ 8 @720 BVE | Host Station Mol

MM

Axis Axis detail

Roller for the belt conveyor below the packing film roll

Rotary table for the packaging film roller

Rotary table for the belt conveyor before the cutting device

Ball screw for adjusting the cutting position

Cam which controls the operation of the cutting device

o | e | | R |

Roller for the belt conveyor after the cutting device
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The drive modules are the driving power source of the virtual axes (virtual main shaft and virtual auxiliary input axis).
The following two types of drive modules are available.

Mechanical module

A N Function Refer to
pearance ame
Virtual servomotor Used when driving the virtual axis of the mechanical system
program by input pulse from the servo program and the JOG
operation. 1331

Synchronous
encoder

Used when driving the virtual axis by input pulses from an
external synchronous encoder.

1332




i Servo_Motion_Controller_Application{Virtual Mode)_ENG

m Virtual servomotor

and the JOG operation.

Click each parameter item in the table to see

The virtual servomotor is used when the virtual axis is driven by the servo program

When the virtual servomotor starts, it tramsmits pulses to the virtual axis according to
the start condition (command speed and travel value).

its explanation.

* The parameter values shown below are
used for the sample system.

Yirtual servomotor

Parameter item

Sample value

-

Yirtual axis

.1

Command in-position range

100/FLS]

My

Cperation mode at error occurrence

Continue

Transmission

Lpper stroke limit value

0IPLS]

module

Lower stroke limit value

OIPLS]

Parameter block Mao.

2

Output module ...___..:

JOG speed limitvalue

15000[PLS/s]

=5etting detailz=

=3etting range=

=3etting example=

Setthe axis number specified by the servo program in the virtual made.

When using Q173DCPU: 1 to 32 When using Q172DCPU: 110 3

Setthis parameter item to "1" because the sample system uses the virtual axis 1.

-
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>m Synchrnnuus encoder

A synchronous encoder is used when driving the virtual axis by the input pulses from
an external source.
* QL72DEX or Q173DPX is required to use the synchronous encoder.

Click each parameter item in the table to see its explanation.

* The parameter values shown below are
used for the sample system.

Input from external source FParameter item Sample value
Synchronous encoder number
tT—' sing the existing encoder i [o]
L Transmission

module

Output module

=3etting details=
Setthe synchronous encoder number defined on the system setting window.

=3etting range=

=3etting example=

-
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Transmission Module

) oo

A transmission module transmits pulses from the drive module to the output module.
The following four types of transmission modules are available.

Mechanical module

Function Refer to
Appearance MName
Gear Used to change the rotation ratio or direction for the travel
value (pulse) input from the drive module.
1341
Clutch Used to transmit the rotation of the drive module to the
output module and separate it from the output module.
13.4.2
Speed change gear | Used to change the speed of the output module during
operation.
1343

Differential gear

Used to shift the output module phase or to adjust the
operation start position.

1344
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The gears are used to transmit the number of pulses, obtained by multiplying the
number of pulses from the input axis by the gear ratio, to the output axis.

The gear ratio is calculated by dividing "Gear ratio input axis side tooth count” by
"Gear ratio output axis side tooth count”.

Number of output axis pulses = (Number of input axis pulses) X (Gear ratio) [PLS]
Click each parameter item in the table to see its explanation. * The parameter values shown below are
used for the sample system.
Virtual servomotor Input axis Parameter item Sample value
- n Gear ratio input axis side tooth count 30
{ — Gear ratio output axis side tooth count 1
i Rotation direction Forward
Gear
gar ratio
Input axis: 9 )
100[PLS] Output axis
Output axis: ' :
3000[PLS]

=Setting details=
Setthe gearinput axis side tooth count.

=5etting range=
110 65535

=5etting example=

Setthis parameter to "30" because the axis 4 ofthe sample system multiplies the number of input pulses from the virtual servamataor by
a0.
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A clutch transmits the command pulses from the input axis to the output module and cut them, and is used to control start
and stop operations of the servomotor.

The two types of clutches, smoothing and direct clutches, are available. Either of them is used depending on whether or not
acceleration/deceleration is required.

Acceleration/deceleration: required v i i
n Virtual servomator i ;
E_ "'-'f | E E p i
] Smoothing process: i Clutch ON i Clutch OFF
performed ! ’
&= | A | ;
—— v ; E
Smoothing clutch i
—— : :
Acceleration/deceleration: not required | : : e i
E—__t Smoothing process: not i i
] performed ; ;
e . :
Direct clutch
| > 1
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>m Clutch

Operation mode
OMIOFF mode

The clutch has the five different modes as below.

Description
The clutch turns on when the clutch OMMOFF command device switches from OFF to OM.
The clutch turns off when the clutch OMIOFF command device switches from OM to OFF.

Address mode

The clutch turns on when the clutch OMN/OFF command device is ON and the clutch O address is reached.
The clutch turns off when the clutch OMIOFF command device is OFF and the clutch OFF address is reached.

Address mode 2

While the clutch OMIOFF command device is OMN, the clutch turns on and off according to the clutch OMIOFF
address.
The clutch turns off when the clutch OMIOFF command device switches from OM to OFF.

One-shot mode

When the clutch OMIOFF command device switches from OFF to OM, the clutch turns on after moving faor a
specified travel amount, and then it turns off after moving for a specified travel amount.

External input This mode is used only for the axis setthe incremental synchronous encoder (manual pulse generatorjas the
maode drive module The clutch turns onfoff according to the clutch OMNIOFF command device and external input (TREM
signal: Synchronous encoder start signal).
Click each parameter item in the table to see its explanation. * The parameter values shown
below are used for the sample
Parameter itermn Sample value
Clutch OM/OFF command device M7 004

I-_a _. - Clutch status device M7014
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Direct clutch

Parameter item

Sample value

Clutch OMNIOFF command device M7004
Clutch status device M7014
Clutch type Smoothing clutch

Smoothing clutch method

Time-constant system

Smaoothing time constant

30fms]

Cperation mode

OMIOFF mode, address
made and one-shot

Maode setting device D7040
OM address setting device D7042
OFF address setting device C7044

Address mode clutch control system

Current value within 1

=3efting details=

=3efting range=

#0000 to XAFFF
Y0000 to Y1FFF
MO to ME191 (*1)
FO to F2047

Specify the device for clutch onfoff command.




-
kil Servo_Motion_Controller_Application{Virtual Mode)_ENG

[ 1342 [T

U3EQG10000.0 to USEQGATIGT.F (*2)
U3E1G10000.0 to USEAGATAGT F (*2)
Label and structure name registered as bit device

(*1) The device area of the virtual servomotor axis status and command signal not used in mechanical system pragram be used by the
Luser.
(*2) The available multiple CPL sharing device range varies depending on the multiple CPU high speedfransmission area setting.

=5etting example=
Set this parameter to "M7004" for the sample system.




i Servo_Motion_Controller_Application{Virtual Mode)_ENG

>m Speed change gear

output module during operation.

axis by a speed change ratio set to the speed change ratio setting device.

A speed change gear is used to change the rotation speed and travel value for the

The speed transmitted to output axis is calculated by multiplying the speed at input

(Speed change ratio) *

Output axis speed = (Input axis speed) x
I P (Inp P ) 1000

[PLS/s]

Click each parameter item in the table to see its explanation.

*0to 65535

* The parameter values shown below are
used for the sample system.

Output module

=3etting details=
Set the upper limit of the speed change ratio.

=5etting range=
Set this value by multiplying 0.00 to 655.35[%] by 100 (0 to 65535).

l FParameter item Sample value
Speed chanage ratio upper limit value 65535
Speed change ratio lower limitvalue 1
— Speed change gear| speed chanae ratio setting device D7036
{spged change Smaothing time constant 0lms]
Output ratio)
axis

When the value from the speed change ratio setting device exceeds this limit, the speed change gearis controlled by the limit value.
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=3etting example=
Setthis parameter to "65535" for the sample system.
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>m Differential gear ) ?gm

A differential gear subtracts the travel value of the auxiliary input axis from the travel
value of the input axis and then transmits the result to the output axis.

The auxiliary axis of the differential gear has the rotation direction, and it is set to
reverse direction by default.

QOutput axis travel value = (Input axis travel value) — (Auxiliary input axis travel value) [PLS/s] |

{1} When shifting the output module phase or adjusting the operation start position

Clutch § . Clutch
Auxiliary input Input axis
axis \ -
_.E_ar Differential gear
%‘ﬁ -

F |
Output
axis
B et L B i-.'__=_-.--.
Drive module Output module |

-
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»m Differential gear

)

(£} When connected to virtual mamn shatt

Input axjs  Differential gear

ON N

Output
Virtual axis

servomotor

ON N

Auxiliary axis
synchronous encoder

/‘u‘inual main shaft @

]

hifts the outpt

Auxiliary input
axis, Output
module

2/2

1
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An output module controls machines. There are four types of output modules listed as below.

Mechanical module

according to a defined cam pattern.

Function Refer to
Appearance MName
Roller Used to control the speed of a machine connected to the
servomotor.
1351
Ball screw Used to linearly move a machine connected to the
servomotor.
1352
Rotary table Used to rotationally move a machine connected to the
servomotor.
1353
Cam Used to move a machine connected to the servomotor

1354
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A roller is used in the following cases:
* To continuously operate a machine connected to the servomotor
* To use a system which does not require position control

The roller is controlled by the speed and the travel value calculated as below.

Roller speed = (Drive module speed [PLS/s]) x (Gear ratio) x (Speed change ratio) [PLS/s]
Roller travel value = (Drive travel value [PLS]) x (Gear ratio) x (Speed change ratio) [PLS]

Click each parameter item in the table to see its explanation. * The parameter values shown below are
used for the sample system.

- -t Sample value
g #* Gear . Gearratip | 2ulbutaxis No. 1
I Comment
Drive module Roller diameter 95493.0/uml
. Clutch Number of pulses per revolution 262144[PLS]
Permissible droop pulse value G553500[PLS] _
Roller =
Speed limitvalue 1800000.00[mmimin]
Linit of output mm
Taorque limit 300%
FPhase compensation Mot set

=5etting details=
Specify the axis number defined on the system setting screen.

=5etting range=
When using Q1730DCPLU: 1 to 32 When using Q172DCPL: 110 8
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=5efting example=
Setthis parameterto "1° because the sample system uses Mo, 1.

2/2

A
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A ball screw is used to linearly move a machine connected to the servomotor.

The ball screw is controlled at the speed calculated by multiplying the speed and
travel value from the drive module by the gear ratio from the transfer module, and
the resulting travel value is output.

Ball screw speed = (Drive module speed [PLS/s]) x (Gear ratio) x [PLS/s]
Ball screw travel value = (Drive travel value [PLS]) x (Gear ratio) [PLS]

Click each parameter item in the table to see its explanation.

* The parameter values shown below are

used for the sample system.

- Farameter item Sample value
Ed _t,_-, Gear  Gear Qutput axis No. 4
I ratio Comment
Drive module
== Clutch
Permizsible droop pulse value 6553500[PLS]
Ball screw

Speed limitvalue

60000.00Immimin]

Unit of output mim

Torgue limit 300%

Upper stroke limit value 214748364 Flum]
Lower stroke limit value -214743364 8[um]
Fhase compensation Mot set

=3etling details=
Specity the axis number defined on the system Seting screen.

=3etting range=
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=3etting range=
When using Q1730CPU: 110 32 When using Q1720CPU: 110 8

=3etling example=
Setthis parameterto "4” because the sample system uses Mo, 4.

2/2

A
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>m Rutary table

The rotary table is controlled by the speed and the travel value calculated as below.

Rotary table speed = (Drive module speed [PLS/s]) x (Gear ratio) x [PLS/s]
Rotary table travel value = (Drive travel value) x (Gear ratio) [PLS]

Click each parameter item in the table to see its explanation.

* The parameter values shown below are
used for the sample system.

Parameter iterm

Sample value

I
— Cutput axis Mo.
e Gear . Gear

2
I ratio Comment
Drive module
&= Clutch
Permissible droop pulse value G553500[PLS]
Rotary table Speed limitvalue 1080000.000
S

Torqgue lirmit

300%

Upper stroke limit value

0.00000[deqgree]

Lower stroke limit value

0.00000[deqgree]

Main shaft side D7F020
Auxiliary input axis side
FPhase compensation Mot set

=5etting details=
Specify the axis number defined on the system setting screen.
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=3etting range=
ithen uzing Q1FI0DCPLU: 1 to 32 When using CHT2DCPLE 1 to 8

=5etting example= =

Set this parameter to * 2 because the sample svstem uses Mo, 2.
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A cam is used to move a machine connected to the servomotor according to a
defined cam pattern.
The cam makes one revolution with the number of pulses per one cam axis revolution.

For an axis with the cam specified as the output module, the ball screw can also be
used to perform the same operation as the cam does, as animated below.
The following two types of data are required to use the cam:

* Cam data (refer to Chapter 14 for details.)
* Qutput module parameters

Click each parameter item in the table to see its explanation.

* The parameter values shown below are

used for the sample system.

Cam Comment

Reduction Ball screw

gear

Stroke amount

Servomotor

Parameter item Sample value
Cutput axis Mo, B
Zam number setting device D705a
Mumber of pulses per revolution 2621440[PLS]
Permissible droop pulse value f553500[PLS]
Stroke amount sefting device C7058
Lower stroke limit value storage device D7060
Cam ar ball screw switching device
Lnit of output MM
Torque limit 300%
MMain shaft side D762
Ariliary inpt Axis side
Phase compensation Mot set

=5etting details=

Specify the axis number defined on the system setting screen.
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=3etting range=
When using Q1730DCPLU: 1 to 32 When using Q172DCPL: 110 3

=3etling example=
Setthis parameterto "5” because the sample system uses Mo, 5.

oo
2/2
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Virtual servomotor or
synchronous encoder

Gear

Current value
within 1 cam axis

revolution

Number of pulses per one revolution

= 2621440[PLS]

1 cycle

&

1/2

Clutch

Cam feed current
value
Stroke amount

Cam

- h

r

Lower stroke limit

Command value to
the servo amplifier

L '

)

Command valuge
to the servo
amplifier

Current feed value
= Stroke amount * Stroke rati

\Number of pulses within
cam axis revolution -1

0+ Lower stroke limit value

—

A
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Command value
to the servo
amplifier

2/2

Command value to the servo amplifier
= Current feed value * Mumber of pulses per ane revolution /
travel value per revolution

) oo

A
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In this chapter, you have learned:

+ Mechanical module connection diagram
* Mechanical system program

« Mechanical module

+ Drive module

* Transmission module

+ Output module

Important points

The contents you learned in this chapter are listed below.

Mechanical module
connection diagram

A virtual system diagram with the mechanical modules arranged properly

Mechanical system

— A program that performs synchronization control by software in the same way as by hardware

Mechanical mod e A functional module illustrated in the mechanical module connection diagram

Drive module The driving power source of the virtual axes (virtual main shaft and virtual auxiliary input axis)

Transmission module transmits pulses from the drive module to the output module.

Output module The travel value of the servomotor is controlled by the command pulse from the output module.
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In this chapter, you will learn how to create cam data.
Cam data is used by the cam, an output module of the mechanical module.
The items to be set for creating cam data are listed below.

position

Items to be set Initial value Setting range
Cam No. - Refer to the next section.
Resolution 256 256, 5121024, 2048
Stroke amount switching 0 0 to (resolution -1)

Operation mode

Two-way cam mode

» Two-way cam mode
» Feed cam mode

Cam data table

0

0~ 32767

Servomotor

Reduction
gear

Ball screw

Stroke amount
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Assign a number from 1 to 64 for each machine name.

number with this offset value.

Cam Data Setting E|

The cam number is the number assigned to the created cam data.

The cam data number is determined according to the order in which the machine names are registered during conversion
by the mechanical system program, and is used with an offset value as shown below.

When setting the cam number of cam data used for the cam number setting device in the motion SFC program, use the

Enter the machine name for Cam Data Setting,

Order of machine names Cam No. setting
1 1~26
2 101 ~ 164
3 201 ~ 264
4 301 ~ 364
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Resolution is the number of segments into which a cam curve for a single cycle is divided for control.
A higher resolution acquires more sampling data to allow for control closer to the cam curve.

1 cycle
lcycle o7 180° 360°
Resolution 0 128 256
all |
I‘ ’I Ideal curve
1 cycle

leyce o 180° 360° —
1024 2048 Actual locus

Resolution 0

The following conditions shall be satisfied to make sure that all the points data of resolution are output.

* Number of pulses per cam revolution (Nc) >= Resolution
* Time required per cam revolution >= Operation cycle ® Resolution
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Two-way cam mode and feed cam mode are available for control cam data.
@® Two-way cam mode

A two-way operation is repeated within the range of the stroke amount.

I Cam pattern . Sample operation
32767 -~ . Output 1
/ Stroke amount value(Address)
ol _ N
0 _ Lower stroke T - ’
Resolution -1 limit value Stroke amnuntl / \\ / \ / \ ot
1 cycle Lower stroke limit |
- y — value p 1 cycle 1 1 cycle 1) 1 cycle -
(1 cam shaft revolution) a2\ aN A~ .

N/ NS NS

® Feed cam mode

Feeds for the specified stroke amount in a single cycle in a single direction for positioning starting
from the lower stroke limit value.

l_Cam pattern B sample operation
T —] Output | f_
value(Address) / :
Stroke amount e !
f I |
L4 U J’l ] ]
: ke amount %1 - =7
0 Resolution -1 Stroke amount [ / : ! !
g 1 1 i »t
Lower stroke limit 1 evel Levde | 1 evdle

1 cycle value Cycle Cy Cy

{E.'Jne cam axis revolutiﬂr;] v ' I I I I |
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The cam data table defines the stroke ratio for each point of the defined resolution.
The stroke ratio is the value represented with the maximum value of the cam curve as 100%.

MT Developer2 automatically generates the cam data table when the cam curve is created.

-

Output 4
value(Address)

100%

F 3

Stroke amount

-

Lower stroke limit value g
(lower dead point) 0

1 cycle

&
"

Based on the current value within one cam axis revolution, a value calculated using the stroke ratio in the cam data table is
output.

Current feed value = Lower stroke limit value 4 Stroke amount x Stroke ratio
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This setting is used to switch the cam number and stroke amount during operation.

When the specified switching position [0 to (resolution -1)] is passed, if the stroke amount and cam number are correct, the
program switches to the specified cam number and stroke amount.

(Example) When the stroke amount switching position is set to 0, cam No. 1 and No. 2, and stroke amounts
S1 and S2 are switched as shown below.11

Mo 7 —————————————————————————————————————

Current value within one
cam axis revolution (PLS)

0
(Mc: Number of pulses per N
cam shaft revolution) 1 cycle | Stroke amount
+ * | switching position
i |
Cam number setting device 1 o l :
value : |
| |
Stroke amount setting [ :
1
dEViCE J j :
|
Cam No. used 1 o |
|
|
Execute stroke amount S : So
|
|
|
|
|

Cam Mo. 1 Cam Mo. 2
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In this chapter, you have learned:

Cam data

Cam No.

Resolution

Stroke amount switching position
Operation mode

Cam data table

Important points

The contents you learned in this chapter are listed below.

Cam data Settings used for the cam of the mechanical module.

Cam No. Mumber assigned to the cam data.

Resolution Mumber of segments into which a cam curve for a single cycle is divided for control.

Stroke amount
switching position

Setting used to switch the cam number and stroke amount during operation.

Operation mode Two-way cam mode and feed cam mode are available for control cam data.

Cam data table Setting of the stroke ratio for each point of defined resolution.
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In this chapter, you will learn about the creation of the mechanical system program and cam data, and also about
monitoring the program operation.

The sample system handles the packaging machine of the system used in the "SERVO MOTION CONTROLLER BASICS
(HARDWARE)" course and the "SERVO MOTION CONTROLLER BASICS (REAL MODE: SFC)" course.

Roller dia
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Learn how to create the mechanical system program using the system for the exercise.
Let's set a system configuration in the next screen.

P MELSOFT Series MT Developer? G YMELSECYe-learning¥ Packing Equipment - [Mechanical System page 01]

E-nan. i E-.‘. 4 Er-! ‘Peplacs i o ';_h-! b Corvert ';_"lrr f—{i..t ]:Cn.'ll- 'ﬁn v Help
PR AR aE;
0 oD X SaprEER iRl ~ S SO NI LA e

71 Mechanical System page

Host Station Ho2

Editirg Page 178 o0 sSv22

9=3
- X

100w

3
o

DU T IRjIRT [Ty _|
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w MELSOFT Series MT Developer?2 G:XMELSEC¥e-learnine¥Packing Equipment — [Mechanical System page 011

! Project Edit Find/Peplace  Wiew Check/Convert  Online  Debug  Tools  Window  Help - 0 X
=L .LET
: G | | NSRS RTE LD meE R B =% L L a5 || BR

':55. Mechanical System page l 4 I w» : Mechanical Parameter Setting o=

|| Poller

Parameter Ikem Setting Yalue
Oukbput Axis Mo, &
Carnrnent
Raller Diarmeter 5493, 0[pm)

Mumber of Pulses per
Resalution

1oafoud (7]

262144[PLS)

Permissible Droop Pulse BS53S00[PLS]

Speed Limit Value

Ckpuk Unit iy
+| Targue Limik 300%:
+ Phase Compensation Mak Set

EIIEEII Limait !ﬂl!lﬂ Y
Set other parameters in the same procedure.

Click u and go to the next screen.

| TN L OO, Oy

Editing Page 1/ 8 1720 | SWE2 | Host Station Ho2
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Now we learn how to create cam data using the cam of the mechanical system program created in the section 15.1.2.

Create the cam data in the next page using the actual window.

'ﬂ MELSOFT Seres MT Developer? CWMELSECYe-learnme¥Packing Equipment - [Cam [ Cutter-cam ] nol1] s
i Promet Edt Frd/Replsce Yew Check/Comvert Onlire Detus  Tools 'Window |alp -8 X

SLLETR LYY
xex 22ARRAASNACKCO)

il'ﬂiﬂ' X 7 Mechanical System page 01 48 Cam [ Cuttor-cam 1 no01 | b

. Servo Data Settng | 10000

- |8 CamDuta Stk
= & Cutter-tam %]

_| a0t

£ Device Comment 0.0 0.0 180.0 20,0 36410
[dogres]
ComMode | Two-way Resohuion| 256 CurveType | CamCurve Stroke Swiching Position | 0

QIT20  SV22  Hosl Statien Mol
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¥ MELSOFT Series MT Developer? G:¥*MELSEG¥e-learnine¥Packing Equipment — [Gam [ Cutter—-cam ] no01] Z E'E'

! Project Edit Find/Peplace  Wiew Check/Convert  Online  Debug  Tools  Window  Help - 0 X
=L ET I
st E XA S i R BRI SR BT

: Project 1 x 24 Mechanical System page Eﬂ/.ﬁ(}am [ Cutter—-cam 1 no01 1 F »
Packing Equipment (Y223
Syskem Setting
o Servo Daka Sefting | 100,00
=_| Motion SFC Program
Servo Program
Mechanical Sywskem
I8 Cam Data Stroke
=4 Cutker-cam W
|_] nod1
[ Labels
Structured Data Types
g Device Memary
¥ Device Comment T om
0.0 Q0.0 180.0 270.0 360.0
[dearee]
Cam Mode lm Resolution E Curve Type Im Stroke Switching Position |_|:|

The cam data has been created.

Click m and go to the next screen.

1720 | S22 | Host Station Ho.2
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You can monitor operation of the created mechanical system program.

Monitor the program in the next page using MT Simulator2.

MT Simulator2: This tool allows for various monitoring tasks including motion SFC program monitoring without connecting

to an actual system by starting simulation from MT Developer2.

P MELSOFT Series MT Developer? G:WMELSECY¥e-learning¥Packing Equipment - [Mechanical System page 01]

Promct Edt Erd/Replsce VYew Chech/Convert Onlne  Debug
' P I
M PR

:‘L Mechanical Syslem page

LT

JTools |‘indow Help

Virtual Mode Monitcrirg  Page 178

720 SVIZ Simulation Nal
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NP AS: A",
i Ba | = = o g oo o )

! Project Edit Find/Peplace  Wiew  Check/Convert  Online  Debue

@ MELSOFT Series MT Developer?2 CG:XMELSEC¥e-learnine¥Packing Equipment — [Mechanical System page 011

Help

| | [100% - -

- -
;i Mechanical System page .. l

4 I » : Mechanical Detailed Monitor T X

{7 5ToP @ RUN

wreat Mode Monitorine | Page 1/ 8

o7zh

b Pararneter Mame MUDETEEW Unit| 2
Ckput fxis Mo, 200000 &,.,
Feed Current ¥alue 200000 pm
Real Current Yalue 0 pm
Deviakion CDEE::J:; 200 PLS
Torgue Limit Yalue 1 =%
Execute Cam Ma, on

Lower Skroke Limit 200000 pm
Execute Skroke 1875030 pm
Carn Axis 1

R Curr Wal, 267210\ PLS
Minor Error ]
Major Error ]

Monitoring of the mechanical system program operation
starts.

Click m and go to the next screen.

ST m e R LY L [
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In this chapter, you have learned:

« Mechanical system program creation
» Cam data creation

+ Monitoring

Important points

The contents you learned in this chapter are listed below.

Mechanical system
program creation

Arrange and configure the mechanical modules to configure a system.

Cam data creation Create a necessary cam curve in accordance with control details.

Monitoring You can check the virtual mode operation via simulation.
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In this chapter, you will learn the following as applications of the virtual mode in the motion controller.
* You can also use the limit switch output function and digital oscilloscope in the real mode, as well as in the virtual mode.

* Limit switch output function
* Clutch operation mode (Address mode)
« Digital oscilloscope
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Application
+ Used for monitoring the rotary
- Used for the marking switch

! Propet ES End/Replace  Yew (Reck/Corvert  Onbee
ARN=N L P H-L T )

cutter address

& MELSOFT Sevinz HT Developer? CVMELSECYe- ke aningVFacking Equipment - [Limit Outpul Datal

Do Tooh  Wredow  lHelp =8 x

HEP A N TR T ol R A YT H TN, 1))
| Proect B2 Medkariesl Sytiem page ) o Limit Oulpst Daka | 4

= I8 Packng Tupment (3v20)

Tearws Dy i)

o [l Srite Seetrg Ackd et | Lt Pate Dipiey |

Servn Data Tt 1
Seren Patirsater - Lt Dustgst Dok Gt Bhe oalipad evesble ) diabde Bal ssheeny you mand Bn disable Hhe Bire wsbil ool Dol duing oper o,
§ ugzu farvice Y
m ~ Wabch Dats St bhie data tn b perfarmed the bt s ch satpat i,
+ B Mutch Daba Settireg T Miatse, Condeal Gk
+ (E] Serwnibsinyam ey Wl
Hacharcal Sryhem hisrm EeFead Corverd ks
g Cam Data vicn -
t‘ﬂmllﬁl ~ [ nechion sebting St Ehvn clistan rorege webuics i Burned 08 T0E Tor e preset. waatch data
Snoetured Dats Trpes LRy T DL [ 700000 | degres]
Dvice Madwy SFF ke TR TR
A Des Ciiaarh Dutput Enable Tivable bt ot Bl i rraabie deabie B shen pou sand En diveble e b vesloh oot darmg operation.
gl ErableMerable B 6 breald
Cugut Friskis Tevabie Bk
[t
- Forced Cisbpst Bl Setting St the loroed oubpast bt sehen yos mant bo fonoe Hhe Bt switah outpat 10 be provided dusing operstisn.
Foroed Cuped B0 e vl
Prorped Cutgut DE ervice

Ot Typw
1716558 Ietnger Typs Duba

EAE ol Tateper Typee Daba

1:Mll_|'hd.l'q-l‘:lt Ty Dt

Specihy thes byps of daba by be compared,
1i-bd Fdeger o dat s 18- rBeger wahe datn. Wiord Sevce e 1 pord

D2t ey e bl i o D inhegmd wishis ot Wiewi) deACe et e poanks, (Spesclied
Cerwice o | e [Spescifid Dawvices

Ha.+11

¥

QI 5VEE | ot Saaten heZ s

The limit switch output function uses the motion control data or arbitrary word device data as watch data and turns on the
output device while the watch data is within the ON output block defined by the ON and OFF values.
Settings can be made by selecting [Servo Data Setting] -> [Limit Output Data] in the project window.

Advantages of using the limit switch output function
* The cost can be reduced because the sensor switch and related hardware are not necessary.
* Switch cabling is not necessary.

« Position data can be monitored accurately.
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Limit switch output control is enabled during PCPU Ready Complete flag (SM500: ON) by turning on the PLC ready flag
(M2000) from off.

All points are disabled when the PCPU Ready Complete flag (SM500) is turned off by turning off the PLC READY flag
(M2000) from on.

The limit switch output can be enabled or disabled individually for each point by setting the enable/disable output bit.
By setting the forced output bit, the limit switch output can be turned on for each point.

When (ON value) < (OFF value)
100000.0 [um] £ Current feed value < 2000000 [um] £
Y0 turns on when the current feed value is 100[mm)] or higher and lower than 200[mm]. J
(8]§
Cutput device il QOFF OFF
QFF Walue 20000000 & m] > __._..--_--""
OM block setting
QM Walue 10010
Watch data value Current feed value
{ON Value) 2 (Watch data value) = (OFF Walue)
Parameter item | Sample value
Limit output data
Output device | voooo
Watch data
Watch data speocification 0: Motion control data
Axis Axis 1
Mame 0: Current feed value
OM block setting
Fal ALY | VAOOOO0 ol Loyl Bl
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ON Value EA00000.0L[ 2 m]
OFF Value E200000.0L02 m]
Enable/disable output bit setting

Enable/disable output bit | 0: Invalid
Forced output bit sefting

Forced output bit | 0 Invalia

When (ON value) > (OFF value)

Current feed value £ 100000.0[um],
200000.0[pm] = Current feed value

Cutput device i ON

QM Walue

¥ turns on when the current feed value is 100[mmil or lower or higher than 200/mmi.

OFF

| ON

2000000 L m]

OM block setting

QFF Walue

Watch data value

Current feed

»

(Watch data value) < {OFF Value)

100000.0

\I.—"

{ON Value} £ (Watch data value)

[
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Parameter item

| Sample value

Limit output data

Output device | voooo

Watch data

Watch data specification 0: Motion control data

Axis Axis 1 -
Mame 0: Current feed value

OM block setting

OM value K200000.0L[pm]

OFF Value K100000.0L[pm]

Enable/disable output bit setting

L

Enable/disable output bit | 0 Invalid
Forced output bit setting
Forced output bit | 0: Invalid

When (ON value) = (OFF value)

Current feed value =

100000.0[um] |

Y0 is constantly turned off regardless of the current feed value.

Cutput device

OM block SEﬁing OM Yalue OFF Walue

Watch data value

Current feed

100000.0[ 2 m]
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Farameter item | Sample value
Limit cutput data
Output device | Y0000
Watch data
Watch data specification 0: Maotion control data
Auis Axis B
Mame 0: Current feed value
OM block setting
ON Value K100000.0L[2¢m] =
OFF Value EA00000.0L L m] J
Enable/disable output bit setting
Enable/disable output bit | 0: Invalid
Forced output bit setting
Forced output bit | 0: Invalia

Logical sum of output results
When the multiple watch data, M region, output enable/disable bit and farced output bit are set to the same output device, the logical add of output

results of the settings is output.

‘r 0N
SM 500 S——
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Cutput device

OM block setting

Watch data value

Cutput device

Enable/disable

Forced output bit

QFF Walu

1) Without output enable/disable bitforced output settings

T

oI

\|

QM Walue

/

21 With output enable/disable bitforced output settinags

FLFLFLfLS

Cutput OFF

-

&

Cutput control based on OMN Value
and OFF Value

v

!

Cutput OFF

Cutput control based on OMN Value
and OFF Value

v

Cutput ON
(Forced output) Cutput
fe—  »
Cutput

I

4+

Ll

|
COutput ON
(Forced output)

L
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The limit output setting data items to be set for the limit switch output function are listed below.
Up to 32 limit output setting data can be created.

Item Setting range Description
Qutput device Bit device (X, Y, M, B, U \ G) This device outputs the ON/OFF
signals for the set watch data.
Watch data Motion control data, Word device (D, W, | Target data for the limit switch output
#, Uo \ G) (16-bit integer, 32-bit integer, | function
64-bit floating-point)
ON block OM Value Word device (D, W, #, Uo \ G), constant The output device is turned on within
OFF Value (K, H) this block for the watch data.

Enable/disable output bit

Bit device (X, ¥, M, B, F, SM, Uo \ G},
MNone: Invalid (default)

The limit switch output is turned off
regardless of the watch data value
while the setting device is tumed off.

Forced output bit

Bit device (X, Y, M, B, F, SM, Uo \ G),
None: Invalid (default)

The limit switch output is turned on
regardless of the watch data value
while the setting device is tured on.
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The address mode clutch provides modes to turn on/off the clutch depending on the current address value of the virtual
axis (input axis).

Address mode and address mode 2 are available depending on the clutch operation method.

(Refer to the section 13.4.2 for the clutch.)

Advantage of address mode

» Suitable for the clutch of a device requiring high precision

* Suitable for a device repeatedly turning on/off the clutch

Application

» Clutch used with the axis for the running cutter of the sample
system (axis repeatedly turning on/off the clutch)

Operation mode Clutch operation

Address mode The clutch turns on when the clutch ON/OFF command device is ON and the clutch
ON address is reached.

The clutch turns on when the clutch ON/OFF command device is OFF and the
clutch OFF address is reached.

While the clutch ON/OFF command device is ON, the clutch turns on and off
according to the clutch ON/OFF address.

The clutch turns off when the clutch ON/OFF command device switches from ON
to OFF.

Address mode 2

The value of the clutch ON/OFF address setting device is the current value of the virtual axis or the current value within one
virtual axis revolution, depending on the output module.

Ball screw or roller Differential gear
« Current value of virtual axis = Current value within one virtual axis revolution
When the differential gear is connected to the main (Drive module travel value x Gear ratio % NC)
shaft, the current value of the main shaft is after the %: Multiplication and division operator, NC: Number

differential gear of pulses per one cam axis revolution
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An example of the address mode operation is shown below.
This example uses the cam as the output module.

ON
Clutch ON/OFF command OFF 10OFF

device

OFF address

Current value within one virtual
axis revolution

ON address

ON

Clutch status I L OFF

Differential gear

Gear
Virtual servomotor :
or synchronous : Drive module travel value x
encoder 4— Gear ratio
Clutch

Drive module

Cam
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An example of the address mode 2 operation is shown below.
This example uses the cam as the output module.

ON
OFF
Clutch ON/OFF command
device
OFF address - — —

Current value within one virtual
axis revolution

ON address ———— 1

Clutch status  OFF [ _OFF]

Differential gear

Virtual servomotor or
synchronous encoder

Drive module

| OFF

Gear

Drive module travel value x
< Gear ratio

Clutch

Cam
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The figure below compares the address mode and address mode 2.

Address mode Wirtual servomotor or synchronous
an gEencoder
OFF L OFF
Clutch ON/OFF curr;lrg:izg _OFF | Differential gear
OFF address P_ _t;r_
Current value within one Gear
virtual axis revolution -
[
ON address Drive module Clutch
= OFF
—_—
Clutch status : ——
Cam
Address mode 2 irtual servomotor or synchronous
am encoder
_OFF I 1_OFF
Clutch ON/OFF mn'ér;?igg Differental gear
OFF address Pﬁ _:;.—_
Current value within one Gear
virtual axis revolution -
-
ON address Drive module Clutch
OFF OF OFF
Clutch status “—CEITI
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the motion controller system.

the motion system by waveforms.

' nal Qv disaceps = KT Ceveloper?

This function allows for using the oscilloscope functionality without preparing a physical oscilloscope.

@l R > s0 = .|

Select the work. item.

o
E]"" Commascate with the controller and Lanple the data, Aralyze Uhe sampled data.
B |
- & I ﬂ I
=: m - Print the sampled data.
= g - =
Ty | Refer to the belp.
..t: **;i N QZJ
a4 = b2
_'}: Check the previouly saved Lamplng dats,
3! -
el P
o eate| S
—— —— —— ———— —— DO
S fama . STOP = a
 Cpmtrawal Mode  Trigpes Counts Finish Time

The digital oscilloscope emulates the oscilloscope functionality on software and is used to adjust and analyze the status of

It is ideal for analysis upon startup of a system or during the occurrence of a failure because it displays the control status of
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The digital oscilloscope is a function of MT Developer2.
Now we confirm how to use the digital oscilloscope.

Go to the next page.

You will configure the digital oscilloscope using MT Developer2.
(You can simulate the software.)

' nal Qv disaceps = KT Ceveloper?

Rieew ><a50 ==
Select the work. item.
s
E]"" Commascate with the controller and Lanple the data, Aralyze Uhe sampled data.
= | & i
=: m : Print the sampled data.
S| = =S
‘.13 g_. is Feler to the help.
= | s 9
_'}: Check the previouly saved Lamplng dats,
-:!! -
el P
o ende|
© Shanen STOP ﬂma ‘ = — i = =
© Coptrwal Mods  Trigges Cownts Finish Time
Zumiarer Vsl MOOE | Cagatad 05
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" Dieital Oscilloscope — MT Developer2
Eile  Edit Aiew  Action

Cnline  Toolz  Help

@O 2@ <850 e e

A, 5-Speed command A, S-Serva error detection (1] 24257 | [F )| azsez| [E 24275 B ) s120| NN SRl 2 71| 43422
x| Lriik & E & -E 1 z 2-1
[m]
J=l [l |ax. 5-Speed command PLS/s 4000000 -4000000 000000 0 0 0

A, 5-Cam fxis 1 Re.., PLS 2100000 900000 1200000 1085100 2205920 1120820

B =:. 5-Motor speed %0, 1rfmin o 0 0 0 0 0

B 2. 5-Matar current w0, 1% ] 1] 1] 1] ] 0

| A, 5-Servo errar de... 0 0 0

E.ﬁ.x. S-Error dekection a 0 a
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Using the check boxes in the CURSOR window,
you can filter waveforms to those you want to view.
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In this chapter, you have learned:

+ Limit switch output function
* Clutch operation mode (Address mode)

- Digital oscilloscope

Important points

The contents you learned in this chapter are listed below.

Limit switch output
function

This function turns on the output device while the watch data value is within the ON output block.

(o [V 0 T e LGN GG P This mode turms on/off the clutch according to the current value of the virtual axis or the current value
(Address mode) within one virtual axis revolution.

Digital oscilloscope This software emulates a physical oscilloscope.
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Now that you have completed all of the lessons of the MOTION CONTROLLER Application (Virtual Mode) 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 (32 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 guestions
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.

} Final Test ) oo
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Select the motion OS software that supports the virtual mode.

L)

Conveyor assembly use (SV13)

~ Automatic machinery use (SV22)

L)

Machine tool peripheral use (SV43)

Answer ] I Back ]
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Mechanical module

Mame

Function description

Used to drive the mechanical system
program's virtual axis by servo
program or JOG operation.

Used to adjust the rotation ratio and
direction according to the travel value
(pulse) input from the drive module.

Used to change the speed of the
output module during operation.

Answer ] ’ Back ]

Used to carry out linear positioning
control of the machine connected to
the servomotor.

Select the functions of the configuration components (such as step, transition) used in a motion SFC program.

Name

Virtual servomotor
Synchronous encoder
Gear

Clutch

Speed change gear
Roller

Ball screw

e A T o

Cam

-
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The graphs below shows the relationship between clutch input and output. Select the clutch suitable for

this type of control.

W ! [
I [
i |
Clutch input : :
I [

| | .’ t

| Clutch ON | Clutch OFF

| |
[ I
| |
W ! [
| |
| L 1
P I
Output I/ |
i |
| |

= = - >t
[ I
| |

Smoothing clutch Direct clutch

Answer ] I Back ]
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A

01

@ | —Select—-

B

Select the 3 processes which should be executed before the positioning control when designing a motion SFC program.

01

e

® A cam patterns are indicated in the above graphs. Select the correct term to fill Q1 and Q2 in the graph.

v & --Select-- Y|

@ -

’ Answer ] ’ Back ]

@ Select the correct cam pattern set in the feed cam mode from the above graph A and B.
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Answer the questions below.

@ Select the correct term to fill Q1to Q4 in the following descriptions from 1 to 7 in the lower box.

Present feed value = Lower stroke limit value + [Q1] * Stroke ratio
The number of pulses required to rotate the cam through one cycle is [Q2]

[Q3] is the setting determines the number of index divisions in one cycle.

Terms

1. Stroke amount 5. Cam No.
2. Number of pulses per cam shaft revolution 6. Operation mode

3. Cam resolution 7. Feed cam mode
4. Stroke ratio

Answer ] ’ Back ]

[Q4] and stroke amount are set, and turn a REAL/VIRTUAL mode switching request flag (M2043) ON.
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When the address mode 2 is set to the address mode clutch, select the correct clutch status with the following clutch
ON/OFF command device, virtual axis present value, and the clutch ON/OFF address.

ON
Clutch ON/OFF command OFF | |OFF
device
Current value of virtual axis OnN OFF O OFF OnN OFF OFF OFF
A S A A
# Dashed lines represent the I I I I |______J._——-—_T_ I
clutch ON/OFF addresses. : : : ___:_____—7———___-: : : :
T | i | |
T i i i i i i
- I [ I I I I I I
ON | i | i | | | |
| ' ! ' | | | |
OFF OFF
~  Clutch status A : : : : : : : :
| i | | | | | |
1ON i | i | | |
OFF ' ' ' OFF ' !
~ Clutch status B ! ! : : ! Il JI :
| i | | | | | |
1ON i I I I I I
i | | | | |
~ Clutch status C OFF ! ' | | | !DFF | |
1
| i | | | | | |
| DN 1 i DN | I | | |
OFF ﬂl—\gpr | [ | |
~ Clutch status D | . ; i ; ;
| | | |

Answer ] I 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 : i)
Percentage : 0%
Proceed ‘ | Review ‘ ‘ Retry ‘

You failed the test.
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You have completed the MOTION CONTROLLER Application (Virtual Mode) 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 ‘




