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Welcome to the Introduction to Kinetix Integrated
Motion Hands-On Lab

About This Hands-On Lab

This lab exercise demonstrates the following concepts of Kinetix Integrated Motion:

» Time efficient nature of using an integrated motion solution
= Power and performance-oriented nature of the integrated motion solution

You will be introduced to the RSLogix5000 software environment as the single software tool used
by the Rockwell Automation integrated motion solution for configuration, programming, and
troubleshooting and the inherent ease with which you can define your motion process. You will see
how easy it is to create an integrated motion solution by doing the following:

= Creating and configuring motion axes using RSLogix5000
= Learning some basic motion instructions

= Using trends to demonstrate electronic gearing

= Duplicating and modifying a motion axis

During this lab you will be able to understand how Logix can help you reduce the number of
hardware and software components as well as the flexibility associated with information/data
access in the control system.

Lab Materials

We have provided you with the following materials so that you can complete the labs in this
workbook:

Software
The PC in front of you has been loaded with following:

» RSLogix5000 v17
= RSLinx
Lab Files

The following files will be used in this lab exercise:

= ABLogo.acd

= Intro_to_Kinetix_Integrated Motion CMP.acd
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Hardware
= CompactLogix demo box

= K2K demo box

Note: Not all Kinetix 2000 cases have the
same hardware! Check your case for
modules:

2093-AC05-MP1
2093-AMP1
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Document Conventions

Throughout this workbook, we have used the following conventions to help guide you through the
lab materials.

This style or symbol: Indicates:
Words shown in bold italics Any item or button that you must click on, or a menu name
(e.g., RSLogix5000 or OK) from which you must choose an option or command. This will

be an actual name of an item that you see on your screen or
in an example.

The text that appears inside of this gray box is supplemental
information regarding the lab materials, but not information
that is required reading in order for you to complete the lab
exercises. The text that follows this symbol may provide you
with helpful hints that can make it easier for you to use this
product. Most often, authors use this “Tip Text” style for
important information they want their students to see.

Note: If the mouse button is not specified in the text, you should click on the left mouse button.

Before You Begin

The following steps must be completed before starting the lab exercises:
1. Close all open applications.

2. Locate the service tray in the lower right corner of the computer desktop:

w{%g\ii&; (3 10:07 PM
3. If the RSLinx ison still appears in the service tray in the lower right corner of the computer

desktop, right click on the RSLinx icon and choose Shutdown RSLinx.
RSLinx should shutdown.
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4. From the computer desktop, double-click on the RSLinx Classic icon. stz

This will launch the software in the computer service tray.

5. Click on the RSLinx icon in the service tray.

Ld e NP ERE 2

6. When you have verified the path, click Apply, then Done, and exit RSLinx.

7. On the CompactLogix demo box, ensure that switches D14 and DI5 are turned to the left (full
counterclockwise position).

8. On the K2K demo box, ensure that both ENABLE switches are turned to the right.

9. Proceed to the next lab section.
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The Customer Situation

You're experiencing increased demand for your packaging services. To meet demand, you
purchased 50 used Shrink Film Wrapping Machines at a recent auction. The machines were
mechanically sound, but the control system is dated.

The operation of the machine is simple. Packages are placed on an Infeed Belt that advances the
packages to the Hot knife area where they are inserted into a loose fitting plastic film. The film is
fed from a web and surrounds the package entirely. The Hot Knife’s rotation is synchronized
(mechanically coupled) with the Infeed Belt speed and it seals the film on the leading and trailing
edge of the package. The trailing edge seal becomes the leading edge seal for the next package
on the belt. The package then travels through the Heat Tunnel where the film shrinks tightly to the
box. The figure below provides a basic diagram of the machine. The film web and applicator
mechanism are excluded to simplify the drawing.

ACME
Hot Krifeis mechanicaly . .
& ed |to Infeed Balt. &
iic;u:ﬁine[%:t;dg\ﬁ?ﬂarﬁmedﬂmical Shrlnk.FIIm
adjustrments are equired to non Wrapplr‘lg
different package sizes. A
Machine

Hot Knife Cuts and joins the ends
of the plastic film before the
package enters the hea tunnel.

Pick & I|||
Place Unit

Hest Tunnel
I

E— —_
22 )

Heat Tunnel Beft

The current mechanical design requires the operator to stop the machine, and make mechanical
adjustments to the pulley mechanisms to synchronize the Hot Knife to the Infeed belt when a
package size change is required. This leads to costly set up charges and reduced production
efficiencies.

The Existing Control System consists of the following:

= DC Motor & Drive (Coupled to Infeed Belt). Speed is controlled through a potentiometer. All
other speed synchronization is done mechanically.

= PLC to control the Sequential Logic of the Machine.
= Separate Temperature Controllers on the Hot Knife and Heat Tunnel.
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You need a control system that will provide the following benefits:

Integrated Motion, Sequential Logic, and precise temperature control (PID) to eliminate the
standalone temperature controllers

An expandable system capable of handling the addition of axes, for future pick and place units
or controlling multiple machines.

Future connectivity to Rockwell Automation Visualization Products
Future connectivity to the plant wide network for production scheduling and recipe download

Efficient method of synchronizing the machinery with an existing Plant Wide Material Handling
System (Logix controlled)

You realize immediately that the Logix Integrated Motion solution with Kinetix drives
offers all of this and more!!
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Lab 1: Creating & Configuring Integrated Motion
Axes (approx. 20 min.)

Opening RSLogix5000 and Creating Axis Tags

For the initial system, you have decided to replace the old controls with a CompactLogix System
using Kinetix 2000 Drives, but you need to familiarize yourself with the Logix Motion Instructions
required to run the Shrink Wrap Machine.

1. Follow the instructions in the Before You Begin section of this document before proceeding.

2. From the computer desktop, double-click on the Working Folder.

3. Double-click the Intro_to_Kinetix_Integrated_Motion_CMP.ACD file to launch the project in
RSLogix5000.

4. Inthe Controller Organizer, locate the Motion Groups folder and expand it to view its
contents. Notice that the Motion Group Kinetix_Lab has already been created for you as
shown below:

[£3 Controller Faulk Handler

[T Power-Up Handler
-5 Tasks

|58 MainTask
+ Cﬁ; MainPrograrn

3 unscheduled Programs | Phases
— —-£5] Motion Groups
[C@ Kinetix_Lab
[T Ungrouped Axes

Let's create a motion axis tag.

5. Right click on the Kinetix_Lab motion group and select New Axis > AXIS_SERVO_DRIVE.
The New Tag dialog box appears.
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6. Enter the parameters as shown below. Accept your changes by clicking OK.

You just created your first motion axis! This axis will control the Infeed Belt in our packaging

x|

e [

Drezcription: :I Eamesl |

Help |
=
|Jzage: I <hormalx ;I
Type: I Ease ;I Cannection,.. |
Aliaz Far: | |
Data Type:  |4xI5_SERVO_DRIVE _|
Scope: I @ W17 j
Shyle: I ;I

[T OpenaS_SERVO_DRIVE Configuration

system. Now we’re going to create an axis for controlling the hot knife.

7. Right-click on the Kinetix_Lab motion group and select New Axis > AXIS VIRTUAL.

The New Tag dialog box appears.
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8. Enter the parameters as shown below, then accept your changes by clicking OK.

I arne: IK”ifE’|

Drezcription: :I
Usage: I <normal:

Type: I Base j Conmection..,

Aliaz Far: |

Data Type: IMIS_VIFETLML

Scope: I @'\-"1 7

Style: I

u|<_l_|;\_uu

[ Open&XS_WIRTUAL Configuration

ok

Cancel

Help

il

Virtual axes are useful when multiple axes need to be coordinated/geared from a
master reference. Electronic Line shaft applications are a typical example of

systems that take advantage of our virtual axis capabilities.

9. Verify that your Controller Organizer appears as shown below with the Infeed and Knife axes

you just created.

=155 Contraller Y17

----- 3 Power-Up Handler
B-E5 Tasks
EI% MainTask.

Eﬁ; fainProgram
----- 3 Unscheduled Programs | Phases
-5 Mokion Groups
=-£@ Kinetix_Lab
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Creating the Kinetix Drive Module

1. Inyour Controller Organizer locate the I/O Configuration folder and expand it to view its
contents.

Notice that the SERCOS module in slot 2 of the CompactLogix system has already been
configured for you as shown below. This is the interface to the Kinetix 2000 drive you see in the
demo case.

=55 Ij0 Configuration
=@ 1768 Bus
— [ E [2] 1768-M043E SERCOS_Ring
e 2= SERCOS Network
. § [0] 1765-143 ¥17
El H0 1789 Bus
----- § [0] 1765-143 ¥17
----- ﬂ [1] 1769-IQ16F A Demo_FRox_Inpuks
----- ﬂ [2] 1769-0B16P/B Derno_Box_Outputs
----- ﬂ [3] 1769-IF4<0F2/A analog_Combo

Let's go ahead and configure the Kinetix 2000 drive.

2. From the I/O Configuration in the Controller Organizer, right-click on the 1768-M04SE and
select New Module.

3. Expand the Drives selection to view a list of available devices.

4. Scroll down the list of drives to select the 2093-AC05-MP1 drive as shown below, then click OK
to accept your choice.

Il Select Module x|

i odule |Desu:ri|:-ti|:|n |"v"en-:||:|r |
= Drives -
- 13940Z-5ITOS-D 1394, 4a0vAC, SERCOS Systemn Module, Skiw PS Allen-Bradley
-+ 13940C-5IT10-D 1394, 460MAC, SERCOS System Module, 10kW PS F'.||EI‘|-Brad|E':.-'J
- 1394C-5IT22-D 1394, 460MAC, SERCOS System Module, Z2kW PS Allen-Bradley
L - 2093-AC0S-MP1 Kinetix; 2000, 230WAC, LaM, 3k PS, 1.44 Conk, 4.34 Pe... Allen-Bradley
—_— | B O003-AC05-MPZ  Kineti> | Z30VAC, TAM, 3kW PS, 2,84 Cont, 5.54 Pe... Allen-Bradiey
- 2093-/C05-MPS Kinetix 2000, 230040, TAM, Sk F‘S, 4,26 Conk, 12,74 F'... Allen-Bradley
- 2093-AMO1 Kinetix 2000, 2300AC, AM, .54 Conk, 25,54 Peak Allen-Bradley
- 2093-AMOZ Kinetix 2000, 230%&0C, &M, 13,54 Conk, 40,58 Peak, Allen-Bradley

This is the catalog number of the Kinetix 2000 drive in your demo box.
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5. When the Module Properties dialog box appears, enter the parameters as shown below. Click
the OK.

New Module x|

Type: 2093-4C05-MP5 Kinetix 2000, 230AC, L&k, kb PS, 4.24 Cont, 12,74 Peak
Wendar: Allen-Bradley
M arme: IK2K Mode: |1 _:I
D ezcription; | ;I
=l

R ewizion: |1_ I1 _,;' Electronic Keying: | Disable Keving j

[+ Open Module Properties ] I Cancel Help

The Module Properties dialog appears.

You've created your Motion Axis and Drive module. Now we need to assign the axis to the drive
you created.

6. Select the Associated Axes tab and select the Infeed axis you created earlier from the drop-
down for Node 1.

Il Module Properties: SERCOS_Ring (Z0093-AC05-MP2 1.1) ﬂ

Generall Conmection  Associated Axes | F'u:uwerl Mndulelnful

MHode 1: Infeed j J

Mode 129

alalgl=

Augsiliany Az

7. Click OK to accept changes.
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Configuring the Infeed Belt Axis

RSLogix5000 allows you to configure and assign an axis using multiple methods. We're going to
use the Axis Properties dialog as it simplifies the configuration process. Let's see how easy it is to
configure your Infeed Belt axis.

1. Launch the Axis Properties dialog by double-clicking on the Infeed axis you created.

=3 Contraller w17

----- 3 Power-Up Handler
=55 Tasks
=8 MainTask
Eﬂ; MainProgram
----- 3 unscheduled Programs | Phases
=25 Mation Groups
B8 Kinetix_Lab

The Axis Properties dialog box opens to the General tab.

2. From the General tab, you can see the Infeed axis is assigned to the Kinetix 2000 drive module
you added to the I/O Configuration.

% Axis Properties - Infeed -0l x|
Horming | Hookup I Tune I Diyramics I Gains I Output I Lirnits I Offzet I Fault Actions I Tag
General Mation Planner I LU rits I Crivvebobor I Mator Feedback I &ux Feedback I Caorversion
Axiz Configuration; ISEWD j

tation Graup: IKineti:-:_LaI:n j J [ et EroLp,. |

— Azsaciated Maodule:
M aduile:; I k2K j <
todule Type: Bl 2093-4C05-MP2

Mode; I‘I j

Notice that the Module Type field is populated for you. Remember that you chose this catalog
number for the Kinetix 2000 drive when you added it to the 1/O Configuration.

3. Click on the Motion Planner tab and review the parameters. We’'ll keep the default settings.
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4. Click on the Units tab. Revolutions will be used for our unit of measure. The Average Velocity
Timebase is the timeslice used to calculate the average velocity. Change the parameters to
appear as shown below. Click Apply to accept changes.

% Axis Properties - Infeed Ol x|
Haming I Hookup I Ture | Dvnamics I Gaing I Clutpt I Lirnits I Offzet I Fault &ctions I Tag I
General I Muation Planner Unitz* CrriveMuator I Muator Feedback I Aux Feedback I Conversian
Fosition Urits: IT'E*VS
Anerage Yelocity Timebase: I':'-25 Seconds

5. Now click on the Drive/Motor tab and change all the parameters to appear as shown below.

Note: In order to change the Motor Catalog Number, you must first click the Change Catalog
button. The motor in the demo is MPL-A1520U-Vxx2.

% Axis Properties - Infeed -0l x|

Harming I Hu:u:ukupl Tune I D_I,lnami-:sl Gains | Output I Lirnits I Offzet I Fault.-'l‘-.cticunsl Tag

General I Mation Planmer I L pits Dirivedtotar® Muator Feedback I A Feedback I Conversion”
Amplifier Catalog Murmber: IEEIEIS-.-“—‘-.EEIE-MF‘E j

Motar Catalog Mumber. |MF'L-m B2 e Change Catalag... |

Loop Configuration: IF'u:usiti-:un S j

Drrivie: B esalution: |EI:||:||:| Drive Counts /| Maotor Rev j Calculate... |

¥ Drive Enable Input Checking

[ Diive Enable Input Fault

Feal Time Awxiz [nformation

Aftribute 1

Pozition Feedback j
Attribute 2

Torgue Feedback

k. I Cancel | Apply I Help

6. Click Apply to accept your changes.

7. Inthe Motor Feedback tab, notice that the parameters are defined for you. This is the result of
you defining the motor catalog number on the Drive/Motor tab.

8. Click on the Conversion tab.

These parameters are used to scale drive counts into usable engineering units (revs in this
application). The Infeed Belt should be configured as a Rotary Axis. The pitch diameter of the
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belt roll is designed to move one package length per revolution of the motor for the largest
package length as defined in the machine specification. Package spacing is determined by pin
spacing on the belt. The old mechanical design required a pulley ratio of (1:1) between the Hot
Knife and the Infeed Belt to move the largest packages through the machine.

9. Set the parameters as shown below. Click Apply to accept changes.

% Axis Properties - Infeed

Hu:-mingl Hu:u:-kupl Tune I D_I,Inamiu:sl Gainz I Dutputl Lirnits I
Gerneral I Matian Planmer I L pits I DrriveM ator I Muaotor Feedback

Fozitioning kode:; Fiatary =

Drrive Countzd1.0 revs

Canversion Corstant: IEI:":":I'EI B azed on 8000 Countz/Matar Besy

- . Drrive Countz 1 rwind
Fosition Unwind: IEDDEI B azed on 8000 Countz/Matar Besy

10. When asked if you want the dependent attributes automatically updated, click Yes.

11. From the Homing tab, enter the parameters as shown below.

The attributes you choose here will define the Homing Sequence. We will Home to a marker to
assure synchronization between the Infeed Belt and Knife axes.

& AXis Properties - Infeed

Gerneral Muation Plarmer I Units I Dirivefator I Muaotor Feedback I Aux Feedback I Corry
Homing® | Hookup | Tume | Dynamics | Gaine | Output | Uimite | Offset | Fault Actions |
Maode: I.-’-'-.u:ti\-'e j

Pasitian: I':'-':' revs

Offset: ID-':I TEvs

Sequence: I b arker j

Liriit Switch - Warmally: ) Open, € Closed

Active Home Sequence Group

Diirectior: IFu:urwarcI Bi-directional j Tiorgue Lewvel IU-D % Continuous Targue
Speed: I-25 revas Return Speed: |-25 revads

The remaining tabs in the Infeed Axis Properties cover axis tuning. These steps must be completed
later after downloading our program to the CompactLogix controller.

12. Apply your changes and click OK to exit the Axis Properties.

Great!! Your Infeed Belt Axis configuration is complete. Let's go ahead and configure our Knife
axis.
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Configuring the Hot Knife Axis

Again, we’ll use the Axis Properties dialog to configure our Hot Knife axis. Remember that this
axis has been configured as AXIS_VIRTUAL. Let's see how easy it is to configure your Hot Knife
axis.

1. Open the Axis Properties dialog by double-clicking on the Knife axis you created earlier.

=== Contraller w17
X Controller Tags
----- (3 Contraller Fault Handler
----- [T Power-Up Handler
=5 Tasks
=-£8 MainTask
Ca; MainProagrar
----- [T Urscheduled Programs | Phases
=51 Mation Groups
=53 Kinetiv_Lab

@ Infeed

The Axis Properties dialog box opens to the General tab.
2. On the General tab, ensure that the Kinetix_Lab motion group is selected.
3. Select the Motion Planner tab and review the parameters. We will keep the default values.

4. From the Units tab, change the Position Units to revs as shown below.

¥& AHis Properties - Knife

Generall tation Planner  Units® | Ennversiunl Hu:umingl D_I,Inamin:sl Tag I

Position U nits; Irevsl

fwerage Velocity Timebaze; I'125 Seconds

5. Onthe Conversion tab, set the Positioning Mode to Rotary. The Knife axis will roll-over
every revolution.

¥&* Axis Properties - Knife

General| Motion Planner | Urits®  Conversion” | Homing| Dynamics| Tag |

Positioning b ode: Ratary

Conversion Constant; IB':":":'-':I Feedback Counts1.0 revs

Pasition U nwind: IBUDU Feedback Counts/Urnwind
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6. Click on the Dynamics tab and enter the parameters below.

¥&* Axis Properties - Knife

General| Maotion F'Iannerl Llnitsl Eu:unversiu:unl Homing  Dynamics

b aximnum Speed: I?'I A rewvsss

bl Eimum Acoceleration: I‘m':'- 0 revels” 2
bd amirmum D eceleration: I‘m':'- 0 revils 2
b aximum Acceleration Jerk: ID-':I reveds™3
bl aximum Deceleration Jerk: IU-':I revs s

7. Click the Homing tab and ensure that the homing Position is set to 0.0 revs.
8. Apply your changes and click OK to exit the Axis Properties dialog.

Congratulations! You have now configured your Hot Knife virtual axis!

Summarizing our Completed Tasks

In this section of the lab you accomplished the following:

» Created and configured a 2-axis motion system using 1 servo axis (Infeed Belt) and 1 virtual
axis (Hot Knife)

= Added the Kinetix 2000 SERCOS drive to your I/O configuration in RSLogix5000

= Assigned the Infeed Belt axis to your Kinetix 2000 drive module
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Lab 2: Performing Tests while Online with
Controller (approx. 20 min.)

We've created 2 axes of motion with very little effort. It's time to download our project and perform
an auto-tuning of our axis.

Downloading the Project to the Controller

1. From the toolbar menu in RSLogix5000, click on Communications > Who Active and browse
to the controller at your student station.

2. Click the Download button and go into Remote Run mode.

3. Verify that the drive “phases up” as indicated by a 4 on the 7-Segment Display on the front
faceplate of the drive. Additionally, the Comm LED should be solid green.

4. Also, verify that all the modules in the I/O configuration are communicating (i.e. no caution signs
visible).

Reviewing the Diagnostic Capabilities of RSLogix5000

1. From the Controller Organizer, double-click on Controller Tags. Click on the Monitor Tags tab

in the lower left corner of the tag database.
4§ ;iEMDHitor Tags E E?ﬂ Tags f

2. Locate the Infeed AXIS_SERVO_DRIVE tag that you created in the previous section of the lab.

EllE] Controller Y17

Mame o | Walue € | Faorce Magk i‘| Style
| Amed n Decimal
- Fault_Reset n Decimal
_>_+Infeed foual foad
I Kinetix_Lab A —
I G K.hife A —
[ R B B i ] i bl

3. Expand the tag to view the data structure.

Most of the diagnostic tags are automatically generated as part of the axis structure when you
created the Infeed axis in Logix. This is one of the many benefits of the multi-discipline, integrated
controller — you don’t need to create code to collect motion controller diagnostics in the controller or
HMI.

Let’s see how this works by creating a fault condition in the SERCOS ring.

4/28/2010 22 of 52



4. In the Infeed tag structure, locate the tag called Infeed, SERCOSRingFault and note that the
current value of the tag is 0, indicating a healthy SERCOS ring.

[+|-Infeed.ModuleF aultz lgg0000_0000

—|nfeed. ControlSyncF ault 0

—nfeed.ModuleSyncF ault 1]

—nfeed. TimerE wentF ault 0

—Infeed b oduleH ardwareF ault 0

———) | —rfeed SERCOSRingF ault 1]

5. On the top left corner of the left-most Kinetix 2000, gently unscrew the receive (Rx) side of the
SERCOS ring and note that the Infeed. SERCOSRingFault tag registers a value of 1 after a few
seconds.

The Module Status (Drive) will go solid red and Comm Status will go blank on the faceplate of
the drive. The drive’s 7-segment display will show an E38 as well.

6. Also, note that the I/0O configuration registers a fault condition on the Kinetix 2000 drive and
the MO4SE SERCOS card as shown below.

El% 170 Configuration
-6 1768 Bus
2 B [2] 1768-M045E SERCOS_Ring
© H-gs SERCOS Metwark
L fE 0] 1768143 v17
=1 1769 Bus

L EH 0] 1768143 V1T

7. Gently screw the Rx SERCOS connection back into the Kinetix 2000 drive and verify that the
Infeed. SERCOSRingFault tag goes back to 0 and the I/O configuration shows a healthy
module connection.

We're now ready to Auto-tune our axis.
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Auto-tuning the Infeed Belt Axis

The Auto-tuning procedure calculates the Gain values such as Position and Velocity gains as well
as other Dynamics such as Acceleration and Deceleration ramps.

1. Double-click the Infeed axis to open the Axis Properties dialog. Select the Tune tab and enter
the parameters as shown below and then click Apply to accept the changes.

% Axis Properties - Infeed - O] x|
General I Mation Plarner | Units I Drive/Mabor I Matar Feadback I &ux Feedback I Corvversion I
Haomirng I Hookup Tune | Cynamics I Gains I Ot I Lirnits I Offzet I Fault &ctions I Tag
Trawel Lirnit: I'I 7280.0 rews > Start Tuning... |
Speed: |50.0 revs/s DANGER: This tuning
L ] "_\ procedure may cauze axis
T Force: g L rnotior with the cantroller
SAHETaEE I1 — Blreled i progran mode,
Direction: IF:::rwaru:I Uri-directional j

Dramping Factor: IEI.E

Tune
[T Position Ermar Integrator [ Welacity Erar [ntegrator [~ Friction Cormpensation
[ Velocity Feedforward | Acceleration Feedforward [ Torgue Offset
[ Output Filker

[

k., Cancel | Aol I Help

2. Click the Start Tuning button to begin the Auto-tuning process.

Note: Make sure the Hardware Enable switch on the drive demo box is on.

3. Answer Yes to the may cause motion prompt.

You should hear the servo enable for as long as it takes it to get to the 50 revs/sec Speed you
configured for the process. This is a very quick procedure (less than 1 second).
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4. When you see the following prompt, click on OK to exit the Tune Servo dialog.

Online Command - Tune Servo

Command Statug; Command Complete K

' ait for command ko complete after axis mobion. Stop
e % [Check for emors if command Failz.

Help

Pl

The Tune Results dialog box then appears.

5. Once you have reviewed the values, click OK to close the window.

Tune Results x|

Position Loop Bandwidth: Hertz

Load Inertia Fatio; ID-E‘?EE‘?EIEE Load Inertia/totar Inertia

' DAMGER:The Bandwidth determined by the tune process iz
. the marimum bandwidth. Increasing the bandwidth may
cauze loop instability,

| k. I Cancel Help

6. Apply the Tuning values by clicking OK to the following Command Complete dialog.

Online Commmand - Apply Tune

Command Skatus: Command Complete 0

' ait for command to complete. Stop
e O [Check for emars iF command Fails.

Help

dili)
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7. You should now be back to the Axis Properties dialog. Take a few moments to review the
Gains and Dynamics tabs. Note that the Gains and Dynamics fields have been populated for
you as a result of the Auto-tuning process we just completed.

% AXis Properties - Infeed

General I Mation Planner I Units | Crrive/Mator |

Homing | Hockup | Tume  Dynamics | Gains |

b axirnurn Speed: rewsls

b asirnurn Acceleration: |B32?-E|B rews/s™2

M axiriumn Deceleration: I1 0156458 ez 2

M axirumn Acceleration Jerk: |59935D-? revads"3

b airnumn D eceleration Jerk: I1 040210.34 rews/s™3

% Axis Propetties - Infeed O] x|

General I Mation Planner I I pits I CrriveMuator I Muator Feedback I Aux Feedback I Conversian I
Huarming I Hookup I Tune Dynamics Gaing Clutpt I Lirvits I Offzet I Fault &ctions I Tag

— Position Gainz

Froportional;

Integral:

—Yelocity Gains

Fraopartional |?25. 73145 14z
|ntegral: ||:|.|:| 1/mz-z

|ntegrator Hald: I Enabled bl I

bl anual Adjust. . |

Set Custom Gains... |

Feedfarward Gaing

Welocity: ID-':I 4
Acceleration: ID-':I %

8. Once you have reviewed these tabs, exit the Axis Properties by clicking OK.

Congratulations!! You have successfully Auto-tuned the Infeed Belt axis. Now let’s learn some

basic motion instructions.

Summarizing our Completed Tasks

In this section of the lab you accomplished the following:

= Downloaded your project to the CompactLogix controller

= Auto-tuned the Infeed Belt axis using RSLogix5000
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Lab 3: Basic Motion Instructions
(approx. 20 min.)

When we talk about Motion, we like to see some things moving. In this section of the lab we’ll learn
how to make the Infeed Belt axis move. To do this we’ll need to enable the drives and synchronize

the machine axis.

Enabling and Homing the Axis

1. From the Controller Organizer, double-click on the Initialization_Routine to open it in the

ladder editor.

-5 Tasks
-8 MainTask
= Cﬂ; MainProgram
@ Prograrm Tags
Eij MainRouking
B Fault_Reset
@ Gearing_Infeed_to_Hot_knife

@ Infeed_Speed_Control
[ERinitizliz

akion_Faoutine

_

2. Examine Rung 0 of the Initialization_Routine as shown below:

‘ MS0_Enable_DemoBox

=Lacal1:.Data 4= Kinetiy_Lah.GroupSynced  Infeed. EnablelnputStatus S0
JE 1 E ] E Motion Serva On HCEM
Pl Infeed | .. | BLDN ==
WMS0_Enable_Hm tdotion Contraol Infeed_MSO H_ER3—
1L
s

The first thing you should notice is that the motion instructions reside in the same

programming environment as your other sequential instructions (i.e. XIC, OTE, TON, etc.).
This saves so much development time and effort because you don’t have to learn and maintain
two different programs, coordinate logic with handshaking, or write communication drivers to
talk from your sequential controller to your motion controller — everything is programmed and

maintained in the Logix controller and RSLogix5000 software!!!
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3. Now let's examine the motion instructions in Rungs 0-2 and learn about the functions of each:

fl =0
—| Mation Servo On —_{EN}—_ MSO: The Motion Servo On (MSO)
iz Infeed | ... | @DN == instruction Directly activates the drive
haotion Cortrol  Infesd_MZ0 —CER >— and enables the configured servo loop.
MSF
— | motion Servo OFf R —— MSF: The Motion Servo Off (MSF)
A Infeed || DN == instruction directly and immediately
motion Cortral Infeed MSF L CER— turns off drive outputs and disables the
& servo loop on any physical servo axis.
ful 2 H
— Motion &xiz Home —ER MAH: This instruction initiates the
Az Infeed = D) e Home Sequence. If the Homing
hation Control Infeed_tAH —ER— operation is configured for Active, the
1P — drive is enabled and the home
= PC = operation commences as confiaured.
fl &H
— hdotion Axis Home B ——
Axiz Knife = i) s
hdation Control Knife_maH — ER —
P —
= P =

The three instructions shown above will Enable/Disable the Infeed Belt Drive and Home the
Infeed Belt and Hot Knife axes. Review the descriptions of each instruction above. Note that
both the MSO and MAH Instructions Enable the drive. Enabling the drive through an MSO,
however, allows the operator to move the axis prior to homing that axis.

Let's Enable the Infeed Belt axis.

4. Locate the DI4 switch in the CompactLogix demo box and turn it to the right. You should hear
the servos enable.

Now we're ready to Home the axis. The logic that executes this command can be found on Rung 2
of the Initialization_Routine.
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5. Press and release the DIO pushbutton in the CompactLogix demo box.

This energizes the MAH motion instructions and homes the axis.

MAH_Enable_DemoBox
=Laocal:1:].Data.0=

Kinetix_Lah GroupSynced

=E
= I

hAH_Enable_HI

ASE
R

e
ks

Infeed Enableinput=tstus  Infeed.DriveEnsbleStatus b H
1 F 1 F hotion Axis Home HCEM
Az Infeed | . | DN ==
Motion Control Infeed_MaH HER»—
P —
[P =
MAH
motion &xis Home HCER
iz Knife | ... | (DN ==
Motion Control Knife_MaH HER»—
P —
[EPC =

Once both axes have Homed, the LED on the DOO pushbutton will illuminate.

Jogging and Stopping the Infeed Belt Axis

The next step is to program the Infeed Belt axis to move continuously at a given speed and
direction to move packages into the Hot Knife area of the machine as shown below:

Infeed Belt

The best Logix Motion Instruction for this task is the Motion Axis Jog (MAJ) instruction. This
instruction jogs a physical axis the specified direction using a specified speed, acceleration, and
deceleration. The MAJ instruction will run indefinitely unless we use a Motion Axis Stop (MAS)
instruction to stop the jog. This instruction will initiate a controlled stop of any motion process
without disabling the servo loop. Let’s learn how to use both of these instructions to start and stop

our Infeed Belt axis.

1. From the Controller Organizer, double-click on Infeed_Speed_Control routine.

=5 Tasks

-5 MainTask
SR MainPrograrn

@ Program Tags

Eij MainF.outine
Fault_Reset

E Gearing_Infeed_to
E’l Infeed Speed Control
@ Initialization_Routine

i

o
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You should see the following programmed in Rung 0O:

mAG_Enable_DemoBox

=Lacall:lData b= Infeed AxisHomedStatus  Knife AxisHomedStatus  Infeed ServoActionStatus  Knife ServoActionStatus
1L J-E TE AE T1E
1 3 5B 1 C A

MAG_Enable_HMI

JLC
1 C
¥ M
— Motion Axis Jog =l N =
Auis Infeed | .. | BLDMN ==
Waotion Contral Infeed_hiad HER—
Direction i] H{IP3—
Speed 0
Speed Units Linits per sec
hiore ==

As you can see, the axis is configured to move continuously (jog) at a speed m‘/lO revs/sec.
Now we need to be able to stop the axis. Let’s write a rung of code to do this.

Using the tags that have already been created for you, insert a rung beneath Rung 0 and
configure it to appear as shown below (hint: to show all configurable parameters, click the
More>> button; to show fewer parameters click the << Less button):

&G _Enable_DemoBox
=Lacal1:1.Data 5= MG _Enable_HW hil 5
3/ E 3 E Motion &xis Stop = EM e=—

Axis Infeed [L..]

hdotion Control Infeed_hos = Do) e
Stop Type Jiog

Change Decel Yem HER »—
Decel Rate 4

P —

Decel Units Units per sec2

Change Decel Jerk Mo [ PC e
Decel Jerk 0

Jerk Units Units per sec3

Note: The MAS instruction can be found in the Motion Move instruction tab.

il |—||h:|-|| n ns|r1nH|r1n.J|r1nr1|r1n|3|r1cn|r1 r1|::|::P|r1|::su|r1nP|:|r1nTt:|

A | b A Advanced Math 4 Math Conversions 4 Motion State FL,Imtion Move A Motion Group i

After you have created the rung, be sure to accept the program edits you added. You can do
this by clicking the green arrow (Finalize All Edits in Program) and answering Yes to the
prompt that follows.

wil] wX| s #lE wlsd
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Reviewing and Testing the Logic

Based on the logic, MAG_Enable_DemoBox (DI5 switch) or MAG_Enable_HMI (HMI
pushbutton) must be activated, both Drives must be enabled and both axes must be homed
(synchronized) before the MAJ instruction can be energized. On the other hand, when the

MAG_Enable_DemoBox (DI5 switch) and MAG_Enable_HMI (HMI pushbutton) inputs are both

deactivated, the MAS instruction is energized and the Infeed Belt axis is stopped.

1. Enable the drive by turning on DI4. If it is already on, toggle it Off >On.

2. Home both axes by pressing DIO in the demo box.

3. Atfter all axes are homed (the DOO LED is on), turn the Infeed Belt axis on by turning the DI5
switch to the right. The Infeed Belt axis will accelerate at the Accel Rate (5 in/sec”2) and then

hold a constant Speed of 10 in/sec as configured in the MAJ instruction as shown below:

4. Now turn the Infeed Belt axis off by turning the DI5 switch to the left.

The axis will now decelerate at the Decel Rate you configured in the MAS instruction (5
in/sec”2) as shown below:

ful 8.
Motion &xis Jog

Az Infeed
hation Contral Infeed_ kA
Direction ]
Speed 10

Speed Unitz Units per sec
Accel Rate 5

Accel Unitz Unitz per zec

Decel Rate 5

Decel Unitzs Unitz per zec

Profile Trapezoidal

her e Disahled

Merge Speed Programmed
== Less

" D=

e B =

- ER
LR 3=

5

Mation &xis Stop

Axis Infeed

hation Contral Infeed_MAZ

Stop Type Jog

Change Decel Yes

Decel Rate 4

Decel Units Unitz per zec?
== | ess

DN =

—CEM>—

—ER—
IR —
PG )—

Excellent! Our axis is successfully jogging and stopping as we expect, but now we need to vary its

speed according to the package feed-rates. Let's examine how this can be accomplished.
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Summarizing our Completed Tasks

In this section of the lab we got things MOVING by doing the following:

» Enabling the Infeed Belt axis and homing both axes through instructions available to us in the
ladder editor of RSLogix5000

= Jogging and Stopping the Infeed Belt axis through ladder code through instructions available to
us in the ladder editor of RSLogix5000
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Lab 4: Using Motion Direct Commands & Varying

the Axis Speed (approx. 20 min.)

The instruction required to vary the speed of an axis is the Motion Change Dynamics (MCD)
instruction. The MCD instruction changes the speed, acceleration and deceleration of trapezoidal
profile moves on the fly. We’ll show how this can be accomplished using two different methods:

Motion Direct Commands and Ladder programming.

Varying the Infeed Belt Axis Speed Using a Motion Direct Command

A Motion Direct Command is a motion command sent directly to the controller from the software
as a result of a user action. These commands execute without being initiated by a user program
(i.e. ladder code). You must be online with your controller to execute Motion Direct Commands.
Let's see how these work using the Infeed Belt axis as our test case.

1. Start the Infeed Belt axis jog again by turning the DI5 switch to the right.

2. From the Controller Organizer, right-click on the Infeed axis and choose Motion Direct

Commands.

=25 Mation Groups

1@ Kinetix_Lab

1@ Knife zoto Module

------ (3 Ungroupe

_____ 23 Add-0n Instr Monitor Axis Tag
EIB Data Types Fault Help

L User-Defi

-, Strings Clear Axis Faults

@ add-on-C

Cuk kel

&L Predefine . '

- C Module-D Copy Chrl+C
-3 Trends 2 Paste Chl+y
EIB I} Configurs Delete Del

=88 1768 Bus

B8 [ 1'.| Maktion Direct Commands. ..

: EE?E; (Cross Reference Ctrl+E
S S —

I Print *
Tvne
Froperties Alt+Enter

This opens the Motion Direct Commands dialog box.

3. Take a moment to look through all the commands available to you.
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4. Find and click on the MCD instruction so that its configuration window appears.

5. Set Change Speed to Yes and set the Speed of the axis to 20 inches/sec.

Mul:iun Direct Commands - Infeed:1

Commands
..... T M50 RS [Infeed | J
----- e MSF
,,,,, Ty MASD Label Operand =
..... e MASR hiation Type Jog
..... R MDO Change Speed es
..... e MDF Speed 20
..... e MAFR Change Accel Mo
=3 Motion Move Accel Rate 100
..... e MAS Change Decel Mo
..... e MAH = |Decel Rate 100
..... Ty Mo Change Accel Jerk Mo e
..... e MAM Accel Jerk 100
..... e MAG Change Decel Jerk Mo
— T MECD Decel Jerk 100 ~|
----- MRPF
=...[531 ?ﬁri.—.n Franin ll _!1‘, DAMGER: Preszing 'Execute’ may cause motian.

=101 x|

otion Group Shutdown |

Execute | Cloze I

Help

6. Once you have verified the configuration, click the Execute button.

You should see a clear increase in the speed of rotation on the Infeed Belt axis. Remember, we
initially had configured the axis to jog at 10 inches/sec. Now it’s rotating at twice that speed and
we didn’t even write any ladder code to execute this change — everything was done on the fly
using Motion Direct Commands!

Now, let’s stop the Infeed Belt axis rotation by using the Motion Axis Stop (MAS) Motion Direct

Command.

4/28/2010

34 of 52






Stopping the Infeed Belt Axis Using a Motion Direct Command

1. From the Motion Direct Commands dialog box, click on the Motion Axis Stop (MAS)
instruction in the Motion Move folder.

2. Configure the instruction as shown below and then click Execute. The Infeed Belt axis will now
slow at a rate of 2 inches/sec"2.

o/
Commands:
=-[ Motion State .| Awis |Infeed j J
..... @ M5S0
..... T pMSF Lakel Operand
..... R MASD Stop Type All
..... e MASH Change Decel hy==
..... e MDO Decel Rate 2
..... e MDF Decel Units Unitz per sec?
..... e MAFR Change Decel Jerk LiES
B3 Mation Move _ | |Eecel Jerk 100
P Tz MAS Jerk Units %% of Time
..... T MAH
..... T Mal
..... T WA
..... B MAG
..... MCD
..... E [Fl=]= j _IE-, DAMGER: Preszing ‘Execute’ may cause maotian.
b otion Group Shutdown | Execute | Cloze I Help

3. When the axis has slowed to a stop, click the Close button to exit the Motion Direct
Commands dialog box.

4. Turn the Infeed Belt off by toggling the DI5 switch to the off (left) position.

5. Disable the servo by toggling the DI4 switch off.
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Varying the Infeed Belt Axis Speed Programmatically

We can also use the Motion Change Dynamics (MCD) instruction programmatically to change the
speed of our axis. This involves writing some code to execute the logic. We’'ll use Ladder code to
demonstrate this functionality. We’'re going to use the AlOQ potentiometer to vary the speed of the
Infeed Belt axis. Take a moment to locate this dial in the demo box.

1. From the Controller Organizer, open the Infeed_Speed_Control routine and add the following

rungs of code below rung 2, using the tags that have already been created for you. After you
have created the rungs, be sure to finalize the program edits you added.

The Timer is required to pulse the MCD with the new speed values as the potentiometer is
varied.

Speed_Adi_Delay DR TOR

= Timer On Delay BN 37—
Timer Speed_Adj_Delay
Preset 100 &—DM 33—
Acoum 0%

MAG_Enskle_DemoBox

=Local1:1.Data 5= Speed_Adj_Delay EM HACD:
1 F 1 F Mation Change Dynamics CEM 27—
Az Infeed |Z|
MG _Enable_Hil Motion Control  Infeed_wCD Dbl =
JF hotion Type Jog
Change Speed Yes HCER 3—

Speed Infeed_Speed
55

Change Accel Mo

Accel Rate 1]

Change Decel Mo
Decel Rate 1]

Change Accel Jerk Mo
Accel Jerk 1]

Change Decel Jerk Mo
Decel Jerk 1]

Speed Units Units per sec
Accel Unitz Units per sec2
Decel Unitz  Units per sec2
Jerk Units Units per sec3

Note that the Infeed_Speed tag has been created for you. If you examine rung 2, you will notice
that the tag, Infeed_Speed_Actual, is an alias for the AIO potentiometer in the demo box. Since
the value obtained from AIO is not scaled properly for setting the jog speed directly, rung 2 scales it
to a 0-10 revs/s value and stores this scaled value in the Infeed_Speed tag. It also makes sure
that that the Infeed_Speed can never be 0 revs/s, ensuring that the MAJ does not stop executing
due to the MCD applying a O revs/s jog speed.

Therefore, when you turn the potentiometer, the speed of the axis will increase or decrease
accordingly. Let's test our logic.

2.

Save your program and answer Yes to the upload tags prompt. Ensure your controller is in
Remote Run mode.

Ensure that your drive is Enabled (DI4) and all axes are Homed (DI0).

Turn the Infeed Belt on (DI5) and rotate the AlIO potentiometer.

4/28/2010 Page 37 of 52



The speed of the axis will change based on the input from the potentiometer. This is a simple
exercise, but very powerful. Our axis speed is how a variable capable of being accessed and
changed from a visualization product, from a recipe, or from a production scheduling system via
one of Rockwell Automation’s network solutions.

5. Turn the Infeed Belt off by toggling the DI5 switch to the off (left) position.

6. Disable the servo by toggling the D14 switch to the off (left) position.

Summarizing our Completed Tasks

In this section of the lab you accomplished the following:

= Learned how to vary the speed of an axis through 2 different methods: using Motion Direct
Commands and using motion instructions in the ladder editor of RSLogix5000

» Learned how Motion Direct Commands can execute instructions such as Motion Change
Dynamics (MCD) and Motion Axis Stop (MAS) on the fly

= Used ladder code to execute the MCD and MAS instructions
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Lab 5: Using Trends to Demonstrate Electronic
Gearing (approx. 15 min.)

You have decided to take advantage of the Electronic Gearing feature available in RSLogix5000.
This will eliminate the pulley system and the associated cost of tearing down the machine to make
mechanical pulley adjustments when smaller packages are processed through the machine.

Hot Krife i = mechanicaly

ol ed[geared Jto Infeed Balt. A
Machine st dowwn and rmechanicsl
adpstments are required to nn
different package sizes.

0
) ( )Knife Elelt( )
il 10

The Motion Axis Gear (MAG) instruction enables electronic gearing between two axes at a
specified ratio. On your customer’'s machine, the Infeed Belt axis is the Master and the Knife axis
is the Slave. Both are programmed in revs/sec. Initially, the largest package will be run through the
machine and a 1:1 ratio will be used. The Knife will match the speed of the Infeed Belt (revs/sec)
exactly. Let's demonstrate this using the trending feature available in RSLogix5000.

Infeed Belt

Viewing the Gearing Trend with a 1:1 Ratio

1. From the Controller Organizer, double-click on the Gearing_Infeed_to_Hot_Knife routine to
open it in the Ladder Editor.

-5 Tasks

-8 MainTask

= Cﬁ; fMainProgram

X Program Tags
Eij MainRoutine
El Fault_Reset
El IEE:ar'iru;l_InFEEI:I_tn:n_Hn:nt_kfniFE:
El Infeed_Speed_Conkrol
El Initialization_Routine

Notice that there are only 2 rungs in this routine: one to enable gearing and one to disable it.
Let's take a look at the Motion Axis Gear (MAG) instruction.
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2. Expand the MAG instruction so that you can see all the configurable parameters as shown

below.

— Motion &xiz Gear HCEM 37—
Slave Axis Knife | ...
Mazter Lz Infeed | .. | H{OM—
hation Contral Knife_MAG
Direction 1] HCER 37—
Ratio Ratio P —

00«

Slave Courts 0
haster Counts 0

hil &

Master Reference Command

Fatio Format Feal

Clutch Dizabled

Accel Rate 0

Accel Units Uitz per sec?
== Less

Notice that the Infeed Belt axis is considered the Master and the Knife axis the Slave.

3. Change the gearing Ratio to 1.0. This provides a 1:1 gearing ratio.

4. If not online, Download the project to the controller and ensure that the controller is in Remote

Run mode.

5. Enable the drive by turning the DI4 switch to the right.

6. Home all axes by pushing the DIO pushbutton.

7. Turn the DI5 switch to the right. This turns the Infeed Belt axis on and also turns on Gearing
(as programmed in your logic).

8. From the Controller Organizer, double-click on the Gearing_Trend.

4/28/2010

=25 Mation Groups
2@ Kinetix_Lab
£ Infeed
‘b knife
3 Ungrouped &xes
-5 Trends
@ Geating_Trend
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9. Click the Run button on the trend to put it in motion.

Notice that the commanded position for both the Knife and Infeed Belt axes are tracking very
closely. This means that the Knife is synchronized to the Infeed Belt axis and makes 1
revolution for every 1 revolution of the Infeed Belt motor.

B Trend - Gearing Trend

Fun | Log - l |Logging Stopped |Perindic 10 mes Capture: | of

e e Gearing_Trend  Tuesday, February 28, 2006 F1X12PM

1
1]
K.nife. CommandPozition |1
1]

31312 PM31 313 31313 21313 21313 31313 PM
(1 | [ ] [ ] [mn ] [ ] [ ®e»] [ k1]

10. Click the Stop button and close the Gearing_Trend.

11. Turn the Infeed Belt axis off by turning the DI5 switch to the left.
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Viewing the Gearing Trend with a 2:1 Ratio

In this section of the lab, we’ll re-configure the Motion Axis Gear (MAG) instruction to have a gear

ratio of 2.

1. From the Controller Organizer, double-click on the Gearing_Infeed_to_Hot_Knife routine to
open it in the Ladder Editor.

-5 Tasks
- 58 MainTask
= Eg; MainPragrar
@ Prograrm Tags
Eﬂ MainRautine
B Fault_Reset
El Gearing_Infeed to_Hotb Knife
El Infeed_Speed_Control
El Initialization_Foutine

2. Change the MAG gearing Ratio to 2.0.

\ Pl 0

— Mation Sxiz Ge B ——
Slave Lxiz Knife | ...
Master Axiz Infeed | ... | HCDM—
Mation Cortrol nife_MAG
Direction 1] —ER +—
Fatio Fatio P 3 —

20+

Slave Courts 0
Master Counts 0

Master Reference Cammand

Fatio Format Real

Clutch Dizakbled

Accel Rate 0

Accel Units Units per sec?
=2 | ess]

Note that there are many ways by which you can change the gear ratio. Ratio is simply a tag
that was created and resides in the controller memory. It can be manipulated in the MAG

instruction, in the tag monitor, etc. It can also easily be modified remotely through an HMI or
higher level enterprise system.

3. Turn the Infeed Belt axis on by turning the DI5 switch to the right.

4. From the Controller Organizer, double-click on the Gearing_Trend and once again put it in

Run mode.

Notice that the Knife is still synchronized to the Infeed Belt but makes two revolutions for every
revolution of the Infeed Belt motor.

5. Click the Stop button and close the Gearing_Trend.
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6. Turn the Infeed Belt off by toggling the DI5 switch to the off (left) position.
7. Disable the servos by toggling the DI4 switch off.
8. Minimize (DO NOT close) your session of RSLogix5000.

Gearing axes and trending data are easy using RSLogix5000!

Summarizing our Completed Tasks

In this section of the lab you accomplished the following:

= Learned how to alter the gearing ratio of the Motion Axis Gear (MAG) instruction

= Used the trend feature of RSLogix5000 to get a graphical view of changes made to the gearing
ratio
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Lab 7: Duplicating and Modifying an Axis of
Motion (approx. 10 min.)

Adding the Pick and Place Axis to the Project

Previously, you successfully configured both the Infeed Belt axis and Hot Knife axis. It's so easy to
do with the convenient Axis Wizards provided through RSLogix5000!! Remember that one of the
demands of our customer was that they needed an expandable system capable of handling
additional axes for future Pick and Place units.

Since we don’'t have another physical drive and motor available to us at this point, let's go ahead
and create another virtual axis. Great news — we’ve already created the Hot Knife as a virtual axis
so we can simply copy that axis and rename it as the Pick and Place axis. Let’s do that now.

1. Go Offline with the controller.

2. From the Controller Organizer, right click on the Knife axis and then choose Copy.

Ellf_ﬂ Mation Groups

=@ Kinetix_Lab
% Infeed
ey
..... D Ungruupf 30k0 MDdUlE
----- 3 add-on Inskr
-85 Data Types Manibar Axis Tag
L User-Def
Fault Hel
- Strings =Sl
L add-on-L Clear &xis Faulks
=L Predefine
- Module-T Cuk Chl+s
=25 Trends | Copy h Chpl4-C
5] Gearing_ 2 Paste ® kel
=-E£3 Lo Configur: Deleke Dl

M G 170 Dy

3. Right-click on the Kinetix_Lab Motion Group and then choose Paste so that your Motion Group
folder appears as shown below:

=53] Motion Groups
- 'ﬁ- Pg;ineti::-::_Lal:n
= Infeed

@ knife

15 Knifel

Notice that the Knife axis has been duplicated as Knifel. This axis duplication capability can really
save a lot of development time!l! Now you can rename the axis if you so choose. Let's go ahead
and do this since we know this axis will be used for the Pick and Place axis.

4. Right-click on the Knifel axis and choose Properties.

The Axis Properties dialog appears.
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5. Click on the Tag tab and rename the axis so it appears as shown below.

¥&* Axis Properties - Knife

Generall M ation P'Iannerl Llnitsl Eu:unversiu:unl Hu:umingl Dynarics  1ad" |

Marme:; IF'il:k_F'Iace
Ciescription: ;I
[

Pick & ||||||
Place Unit

Type: Baze

Data Type:  AXIS_WIBTLAL

Scope: @ W17

6. Click Apply to accept your changes.

Now all we need to do is modify this axis with the appropriate configuration for our application. The
Pick and Place axis is going to be linear instead of rotary like the Infeed Belt and Hot Knife axes.
Let's change the configuration to accommodate this type of functionality. It's a very simple
modification!

7. Click on the Units tab to change the Position Units to inches instead of revs as shown below.

& Axis Properties - Pick_Place -0l x|

Generall Motion Plamner  Units™ I I:Dnversi-:unl H-:umingl D_I,Inamiu:sl Tag I

FPaszitian Units: Iinches|

Awerage Velocity Timebaze: IU-25 Seconds

8. Click on the Conversion tab and choose Linear from the Positioning Mode pull-down menu.
Your configuration should appear as shown below.

¥ Axis Properties - Pick_Place _ O] x|

General| Mation Planner | Urits  Conversion” | Hormina| Dynamics| Taa |

Fozitioning kMode: Linear e
Conversion Conzstant: IBD':":'-':I Feedback Countz/1.0 inches
Fazition L nwind: IED':":I Feedback CaumntsAmwind

9. Moaodification of this axis is complete. Go ahead and accept your changes by clicking the Apply
button, then close the dialog window by clicking OK.
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Summarizing our Completed Tasks

In this section of the lab you accomplished the following:

» Learned how easy and time efficient using Kinetix Integrated Motion is by quickly duplicating
and modifying an axis of motion

» Learned how using Kinetix Integrated Motion can greatly reduce my program development and
maintenance
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Lab 8: Using Virtual Axes to Demonstrate Linear
Interpolation (approx. 20 min.)

The Motion Coordinated Linear Move (MCLM) instruction performs a single or multi-dimensional
linear coordinated move using up to three (3) axes statically coupled to the coordinate system as
primary axes in a Cartesian coordinate system.

hACLIA

Motion Coordinated Linear Move
Coordingte System

Cs_HY [an]

Motion Control MCLR_DRAW

Move Type

0

Position Dravwvrray[Drawindex] .. ]

®
ki

24658
365

_{-‘EN:}_
_{DN:}_
—ER—
P —
—EC—
=P

The Coordinate System operand specifies the set of motion axes that define the dimensions of a
Cartesian coordinate system. The coordinate system supports up to three (3) primary axes. Only
those axes configured as primary axes are included in the coordinate velocity calculations.

Understanding the Coordinate System

In this section of the lab, we’re going to see the MCLM instruction in action through the use of 3
Virtual axes and 2 Coordinate Systems.

1. Exitthe Intro_to_Kinetix_Integrated_Motion.ACD project you've been working on in

RSLogix5000.

2. From the computer desktop, double-click on the Working Folder.

Working
Folder

3. Double-click the ABLogo.ACD file to launch the project in RSLogix5000.

4. Inthe Controller Organizer, locate the Motion Groups folder as shown below:

axes.

4/28/2010

=5 Mokion aroups
- 'ﬁ. Garoupl
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5y
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A 5wy

¥ cs_xvz\
3 Ungrouped Axes

Notice that there are 3 Virtual Axes (X, Y, and Z) and 2 Coordinate Systems (CS_XY and
CS_XYZ) configured. Remember, the Coordinate System specifies the set of motion axes that
define the dimensions of a Cartesian coordinate system and supports up to three (3) primary
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5. From the Controller Organizer, right-click on the CS_XYZ coordinate system and choose
Properties. The following dialog box appears.

's Coordinate System Properties - C5_XYZ _ |I:I|5|

General I Geu:umetr_l,ll Llnitsl fosetsl Dynamicsl Tag I

Motion Grovp: TN ~ | | = |
Tupe: I Cartesian j

Dlirension: |3 _l? Transform Dimenzion; IU _lj

[1| Coordinste Az Mame Coardination Mode |
0 ¥ X x| ... |Primary =l
1 X2 W x| ... |Primary =l
2 X3 z x| ... |Primary =l

Notice that this Coordinate System has been configured to coordinate all three virtual axes: X,
Y, and Z.

6. When you have finished reviewing the configuration click Cancel to exit the Coordinate
System Properties dialog.

7. Again, right click on the CS_XYZ. Then choose Monitor Coordinate System Tag.

This opens the tag monitor as shown below:

Scope; | ﬂ.-‘l'-.BLu:ugD j Show... Show Al
M ame i |"v"alue & | Force Magk & | Style [rata Tupe
ActiveSpeed 1.0 Float REAL

i+ Awes Selection ] .Decimal .DINT
:;+ CommandE =ecuting 1 Decimal DIMT
W= o) T \COORDIMATE_SYSTEM
b [+ 5%z (oen} feeed] COORDINATE_SYSTEM
|+ DMETData 131326 Decimal DINT
|| Execute_Command III. .Decimal .BEIEIL
|| + ExecutiDnEnmpléte. ] .Decimal DIMT
|+ GroupT [ et . MOTION_GROLP

8. Expand the CS_XYZ tag to review the parameters associated with this axis structure.

Now let's see how this coordinate system is used in a Motion Coordinated Linear Move (MCLM)
instruction.
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Reviewing the MCLM Instruction & Downloading the Project to the

Controller

1. From the Controller Organizer, double-click on the Position routine to open it in the ladder

editor.

-5 Tasks
- % MainTask.
= Cﬂ; MainFProgram
@ Program Tags
Eij MainF.aukine

E Draw

2. Navigate to Rung 1 and locate the MCLM instruction.

WAL
Maotion Coordinated Linear Mowve —En—
Coordinate System CS_MYE [ D=
Motion Contral ML _POSITIONT —ER—
Move Type 1] — P —
—C—
Pozition PositionArray[Postioninde:x] |I| P =
Ed oo
b oo
L oo

3. Expand the instruction by clicking the More>> button.

4. From the toolbar menu choose Help > Contents.

5. Enter MCLM in the Search field; this will retrieve topics relating to the MCLM instruction.
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6. Click on the Motion Coordinated Linear Move (MCLM) as shown below, then click on
Display.

Help Topics: RSLogix 5000 Online Help d |

I:u:untentsl Index  Find |

1 Type the ward(z] you want to find
[MCLM | Clear

£ Select zome matching words ba narmow your zearch Optiars...

I, - |

Fird Sirmilar...

Fird imw

j Rebuild...

3 Click a tapic, then click Display

COORDIMATE_SYSTEM Structure
b otion Coordinated Change Dynamics [MCCD]
bation Coordinated Circular Mowve [MCCM

J ELRE

kdation Coordinated Linear Move [kMCLRM]

botion Coordinated Stop [MCS]

kation Coordinated Tranzform [MCT]

bulb-Asxiz Coordinated Motion [nstructions ;I

3 Topics Faund | I Allwords, Begin, Auto, Pauze |

Drizplay I Eririt.. | Cancel |

This opens RSLogix5000 Help for this motion instruction.

7. Take a few moments to review the configurable parameters available in the instruction and then
exit help.

Let’'s download our project and see what this instruction can do.

8. From the toolbar menu, select Communications > Who Active and download the project to the
L43 controller at your student station.

9. If prompted with the following dialog box, click on No.

RSLogix 5000 x|

L] E Done downloading, Change controller mode back ko Remote Run?
L

Yes ( Mo |

S
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Launching the MCLM Demo

We have now successfully downloaded a project that will demonstrate the MCLM motion instruction
to the controller in slot O of our CompactLogix system. To demonstrate the functionality of the
MCLM motion instruction, we’ve created a Visual Basic graphical interface display for you to view.

This simulates what you may see in an operator interface such as RSView Studio.

Warking
Falder

1. From the computer desktop, double-click on the Working Folder.

2. Double-click on the Graph.exe file.

3. When the following dialog box appears, enter ABLogo as your RSLinx topic name as shown

below.
Enter the BSLinx topic name that you uze to Enter the color of your application background in
cohnect to the contraller. YWindows uzing the RGE diplay zettings [0-255].
Red Green Blue
aELle o) [212 208 [200

Continue |

x|

The RSLinx topic was created for you in the interest of time. This communication setup simply
points this executable to the source of the data (the L43 processor in slot O of the system).
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4. Click the Continue button when you have verified the topic name.

The following graphic interface will launch.

wGraph x|
® 2307125 7
Y 4 B3FITH -
£ -2.4599875
Z iz Down
Clear
Scale
7

5. To start the 3-axis graphic motion, toggle the key switch on the L43 controller in slot 0 to Run or
enter Run mode from RSLogix5000.

You are now seeing the MCLM instruction in action!!!

6. When the graphic has completed, exit out of the interface by clicking the X in the upper right
hand corner of the executable.

Summarizing our Completed Tasks

In this section of the lab you learned a great new feature of Kinetix Integrated Motion:

» Learned what the Motion Coordinated Linear Move (MCLM) instruction does
= Learned about some of the instruction’s parameters by reviewing the ladder code
» Viewed some of the axis parameters

= Saw the MCLM instruction in action through a graphical demonstration
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