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FactoryTalk Motion Analyzer User Guide

Important User Information

Read this document and the documents listed in the additional resources section about installation, configuration, and
operation of this equipment before you install, configure, operate, or maintain this product. Users are required to
familiarize themselves with installation and wiring instructions in addition to requirements of all applicable codes, laws,
and standards.

Activities including installation, adjustments, putting into service, use, assembly, disassembly, and maintenance are
required to be carried out by suitably trained personnel in accordance with applicable code of practice.

If this equipment is used in a manner not specified by the manufacturer, the protection provided by the equipment may
be impaired.

In no event will Rockwell Automation, Inc. be responsible or liable for indirect or consequential damages resulting from
the use or application of this equipment.

The examples and diagrams in this manual are included solely for illustrative purposes. Because of the many variables
and requirements associated with any particular installation, Rockwell Automation, Inc. cannot assume responsibility or
liability for actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to use of information, circuits, equipment, or
software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without written permission of Rockwell Automation, Inc.,
is prohibited.

Throughout this manual, when necessary, we use notes to make you aware of safety considerations.

Q WARNING: Identifies information about practices or circumstances that can cause an explosion in a hazardous environment, which may lead to
personal injury or death, property damage, or ecanamic loss.

Q ATTENTION: Identifies information about practices or circumstances that can lead to personal injury or death, property damage, or economic loss.
Attentions help you identify a hazard, avoid a hazard, and recognize the consequence.

IMPORTANT |dentifies information that is critical for successful application and understanding of the product.

Labels may also be on or inside the equipment to provide specific precautions.

Q SHOCK HAZARD: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that dangerous voltage may be present.

ﬁ BURN HAZARD: Labels may be on or inside the equipment, far example, a drive or motor, to alert people that surfaces may reach dangerous
temperatures.

@ ARC FLASH HAZARD: Labels may be on or inside the equipment, for example, a motor control center, to alert people to potential Arc Flash. Arc Flash will
cause severe injury or death. Wear proper Personal Protective Equipment (PPE). Follow ALL Regulatory requirements for safe work practices and for
Personal Protective Equipment (PPE).

Rockwell Automation recognizes that some of the terms that are currently used in our industry and in this publication are
not in alignment with the movement toward inclusive language in technology. We are proactively collaborating with
industry peers to find alternatives to such terms and making changes to our products and content. Please excuse the
use of such terms in our content while we implement these changes.
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Preface

Overview

Additional Resources

Legal Notices

FactoryTalk® Motion Analyzer™ is a comprehensive motion-application
design tool used for the analysis, optimization, selection, and validation
of your motion control system. This software simplifies the machine
design process, letting you quickly design and validate new machine
concepts without purchasing or installing physical equipment. You can
select from a wide range of Kinetix motors and drives, PowerFlex drives,
and motors and gearboxes from our Technology Partners. The tool
recommends solutions based on your application requirements and
generates a bill of materials that can be exported into ProposalWorks for
procurement.

These documents contain additional information concerning related
Rockwell Automation products.

Resource Description

FactoryTalk Motion Analyzer User guide Provides complete instructions for using FactoryTalk
Motion Analyzer.

View or download publications at
http://www.rockwellautomation.com/literature. To order paper copies of
technical documentation, contact the local Rockwell Automation
distributor or sales representative.

Copyright notice

Copyright © 2023 Rockwell Automation Technologies, Inc. All Rights
Reserved. Printed in USA.

This document and any accompanying Rockwell Software products are
copyrighted by Rockwell Automation Technologies, Inc. Any
reproduction and/or distribution without prior written consent from
Rockwell Automation Technologies, Inc. is strictly prohibited. Please
refer to the license agreement for details.

End User License Agreement (EULA)

You can view the Rockwell Automation End-User License Agreement
("EULA") by opening the License.rtf file located in your product's install
folder on your hard drive.

Open Source Licenses

The software included in this product contains copyrighted software that
is licensed under one or more open source licenses. Copies of those
licenses are included with the software. Corresponding Source code for
open source packages included in this product are located at their
respective web site(s).

Alternately, obtain complete Corresponding Source code by contacting
Rockwell Automation via the Contact form on the Rockwell Automation

MOTION-UMOO4E-EN-P 7
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website:
http://www.rockwellautomation.com/global/about-us/contact/contact.pag
e

Please include "Open Source" as part of the request text.

A full list of all open source software used in this product and their
corresponding licenses can be found in the OPENSOURCE folder. The

default installed location of these licenses is C:\Program Files
(x86) \Common Files\Rockwell\Help\<Product Name>\Release

Notes\OPENSOURCE\index.htm.

Trademark Notices

Allen-Bradley, Rockwell Automation, and Rockwell Software are
trademarks of Rockwell Automation, Inc.

Any Rockwell Automation software or hardware not mentioned here is
also a trademark, registered or otherwise, of Rockwell Automation, Inc.

Other Trademarks

All other trademarks are the property of their respective holders and are
hereby acknowledged.

Trademarks not belonging to Rockwell Automation are property of their
respective companies

Warranty

This product is warranted in accordance with the product license. The
product’s performance may be affected by system configuration, the
application being performed, operator control, maintenance, and other
related factors. Rockwell Automation is not responsible for these
intervening factors. The instructions in this document do not cover all the
details or variations in the equipment, procedure, or process described,
nor do they provide directions for meeting every possible contingency
during installation, operation, or maintenance. This product’s
implementation may vary among users.

This document is current as of the time of release of the product;
however, the accompanying software may have changed since the
release. Rockwell Automation, Inc. reserves the right to change any
information contained in this document or the software at any time
without prior notice. It is your responsibility to obtain the most current
information available from Rockwell when installing or using this product.

Contact Rockwell Automation
Customer Support Telephone — 1.888.382.1583

Online Support — http://www.rockwellautomation.com/support/

MOTION-UMOO4E-EN-P
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Chapter 1
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Welcome to FactoryTalk Motion Analyzer

Double-click the [] icon to launch the application. The application

homepage displays.

NOTE: User can also launch the application from the Start menu. .

Figure: FactoryTalk Motion Analyzer Home Screen

FT Motion Analyzer :
Wersion: LA.2M L|Im|ry

Start Here

B Mew Project

1, Import Progect

Tools

M inestia Caloulance

Menu Bar

B HinErsE

Support & Updates

Motion Analyzer is opened with following sections displayed on the
Welcome Screen: Menu Bar, Quick access toolbar, Tab bar and Home

tab.

The Motion Analyzer menu bar is a graphical control element which
contains drop-down menus. It provides four main options: File, View,
Tools and Help which are accessible across the application.

MOTION-UMOO4E-EN-P
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Welcome to FactoryTalk Motion Analyzer

File Menu

10

Figure: Menu bar

@ FacteryTalk® Metion Analyzer

ﬁ'ﬂew Tools Help

1) New Project

m Open
Import

@ User Profile

] Language 5Settings

[Z Exit
Table: Menu bar options description
Options Description
File Standard File menu options
View Options related to application appearance
Toals Additional tools
Help Options related to support contact and documentation

The File menu is similar to the file menu in many computer applications.
These files are stored in the local database and do not behave like
normal files.

Figure: File Menu

@ FactoryTalk® Motion Analyzer

ﬁView Tools  Help

1) New Project

m Open
Import

@ User Profile

o Language 5ettings

B Exi
Table: File menu options description
Options Description
New project Create a new project
Open Open Projects
Save Save project
Rename Rename the project name
Import Import a project name
Export to File Exports a project to an XML file
Close Project Close the currently opened project

MOTION-UMOO4E-EN-P
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Welcome to FactoryTalk Motion Analyzer

View Menu

Tools Menu

Help Menu

User Profile View and edit the User Profile

Language Settings

Edit the Lanquage Settings. By default, English is selected.

Exit Exit the application.

The View menu consists of options allowing to manipulate application

appearance and layout.
Figure: View Menu

@ FactoryTalk® Motion Analyzer

File Tools  Help

Lib

[ Library Page

Table: View menu options description

Options Description
Left Panes Enable/disable left panes while a project is open
Right Panes Enable/disable right panes while a project is open

Bottom Panes

Enable/disable bottom panes while a project is open

Reset Layout

Reset layout to default settings while a project is open

Project

Enable/disable the Project Tree panes while a project is open

Home Page

Open the Home Tab

Application Reguirements

Enable/disable Application Requirements while project is open

Profile Editor Tool

Enable/disable the Profile Editor tool panel while project is open

The Tools drop-down menu consists of options allowing to open
additional Motion Analyzer tools.

Figure: Tools Menu

@ FactoryTalk® Metion Analyzer

File  View Help

Inertia Calculator

Table: Tools menu options description

Options

Description

Inertia Calculator

To open Inertia Calculator. Refer to Inertia Calculator on page 14.

The Help menu consists of options allowing to contact Motion Analyzer
support, access release notes and licenses, provide feedback, and open

application help document.

MOTION-UMOO4E-EN-P
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Chapter 1 Welcome to FactoryTalk Motion Analyzer

Quick Access Toolbar

User Profile

Personal Information

12

Figure: Help Menu

@ FactoryTalk® Motion Analyzer

File  View TDDlS

= @ Help Content

Import 5ample Projects P

Library
Maotion Profile Templates b
About 4
Feedback

Table: Help menu options description

Options Description

Help Content Open application help document

Import Sample Projects Alist of sample projects displays. User can import these projects into the
application.

Motion Profile Templates To import Motion Profile Templates and sample templates

About To get the current application details:

License: Displays the document with licenses in a PDF. If Adobe reader is not
installed, the PDF is opened in a browser.

Version: Displays the application and database version being used at the bottom of
the page.

Feedback Open guestionnaire regarding Motion Analyzer feedback

The quick access toolbar contains:

1. Actions Toolbar: To cut, paste, copy, save, and delete the data.

2. User Profile: To set User profile.

3. Inertia Calculator: To calculate the inertia of objects with different
shapes.

4. Library Page: To go to the Library page.

Figure: Quick Access Toolbar

@ FactoryTalk® Motion Analyzer

File View Tools Help

R ® i)
Library

The user profile can be accessed by clicking user profile button on the
quick access toolbar. After clicking the button, a model with user related
settings will be displayed.

User profile consists of two sections:

e Personal Information
¢ Units Settings

In the personal information tab, the following information can be
provided:

e First Name
e Last Name
e Job Function

MOTION-UMOO4E-EN-P
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Welcome to FactoryTalk Motion Analyzer

Company information:
Company

Industry

Address

City

State

Postal code

Country

Phone

Location

Figure: Personal Information Tab

My Profile

Personal Information

Units Settings

Personal Information

First Name
Motion

Last Mame
Analyzer

Job Function
Job Function

Company Information

Company
Company

Industry

Industry

Address Line 1
Address Line 1

Address Line 2
Address Line 2

City
City

State

After providing the information data must be saved by clicking save
button at the bottom of the section.

MOTION-UMOO4E-EN-P
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Chapter 1 Welcome to FactoryTalk Motion Analyzer

Units Settings In the units settings tab, the global default units can be set. It is possible
to set all units to one of two predefined sets: metric or imperial or modify
specific units selected by the user.

Figure: Unit Settings Tab

>
My Profile
Personal Information . "
Units Settings
Units Settings
| Set Metric Units Set Imperial Units
Linear Distance Angular Jerk Inclination
m v rad/s® - deg v
Diameter Mass Density
m » kg . kg/m* v
Wi ocity Inertia .:_ffnjnj--‘_."j'
m/s - kg - m? - pu -
Acceleration Force Lead
m/s? - N v m/rev -
Jerk Torque Altitude
m/s? - Nm - m -
Angular Distance Power Paper Size
rad - kw - Ad -
Angular Velocity Time
Angular Acceleration Temperature
rad/s? - °C -
| Save |

After changing the default units, any changes must be saved by clicking
save button at the bottom of the section.

Inertia Calculator The Inertia Calculator has several options for input parameters to
calculate the Inertia for an application. There are two modes of Inertia
Calculators in Motion Analyzer application.

o Standard Inertia Calculator: It can be accessed from the Tools
Menu and it can be used always in any place but does not save the
calculation.

o Contextual Inertia Calculator: It can be used only in place where
is defined (currently on Transmission’s page). It saves the
calculation as well as the project and it can be reopened.

14 MOTION-UMOO4E-EN-P



Chapter 1 Welcome to FactoryTalk Motion Analyzer

Inertia Calculator

Name

Demo

Element Type

Solid Cylinc‘er

Material

aterial lype

10 ) m
212.05?5(}4 kg
Inertia Unit
26507188.01 kg - m?

Perform the following steps to calculate the Inertia:

1. Click the [ & ] icon or the Inertia Calculator from the Tools menu.
2. Provide the following details:
Table: Inertia Calculator

Field Description
Name Enter a name for the element.
Element Type Select the type of the element (solid cylinder or hollow cylinder).
Material Select the material of the cylinder: Standard or Custom.
If the user selects Custom as the material, then the density value needs to be
provided.
Material Type Select the material type of the cylinder.
Density Enter the density of the material.
Outer Diameter Enter the outer diameter of the inertia element.
Inner Diameter Enter the inner diameter of the inertia element if it is a hollow cylinder.
Length Enter the length of the inertia element.
Mass The mass of the cylinder is calculated based on the parameters.
Inertia The Inertia of the cylinder is calculated based on the parameters.

Figure: Inertia Calculator

Density Mass Inertia _
Name kg/m?® = kg = kg - m? = Action

Total Mass: 0 Total Inertia: 0 / W

3. Click [Add]. The relevant values get saved to the project and
reflected in the right panel as shown in the following image:

MOTION-UMOO4E-EN-P 15
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Welcome to FactoryTalk Motion Analyzer

Figure: Right Panel

Inertia Calculator

Name

Element Type

Material

@ Standard O Custom

Material Type

Mass Unit
0 kg
Inertia Unit
[i] ka - m? Density Mass Inertia
g Mame kg,rm’ 5 kg Z kg - m? Action
Cancel Add =
e Demo 2700 2120575.041 26507188.015 / w
Total... 2120575041 | Tot... 26507188015 | /2 {{j
4. User can edit or delete the existing Inertia, or user can also add a
new Inertia to the same element.
Figure: Edit or Delete
b4
Inertia Calculator
Name
Element Type i
Material
@® Standard O Custom
Material Type -
Mass Unit
0 kg =
Inertia Unit
1} kg - m? - Density Mass Inertia
Name kg.fm’ - kg - kg -m? - Action
cancel [ Add vy
— Demo 2700 2120575.041 26507188015 / w
Total... 2120575041 | Tot.. 26507182015 | (]
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The Total Mass and the Total Inertia are displayed as shown in the
following image:

Figure: Total Mass and Total Inertia

Inertia Calculator

Name

Element Type i

Material

@ sStandard (O Custom

Material Type -
Mass Unit
0 kg P
Inertia Unit
- Densi M I i
a A x Name k;';::sy A kga = & kngett:‘a i Action
Cancel T Ad = = o
Cema 2700 2120575.041 26507188.015 / 1]
Total... 2120575041 | Tot.. 2650788015 | & il
5. Click [Copy] to copy the Total Mass and the Total Inertia values to
a clipboard.
Tab Bar The tab bar is located under the Quick Action Toolbar and allows to
switch between the opened tabs.
Figure: Tab Bar
§ FamionTale® Motion Anahze - a S

File View Tool Help
“OhEME ® 0 8

[E]  HIDE PANEL
FT Motion Analyzer
R Library Support & Updates
Start Here ﬂ A Projexs Email Support
Feedback
New Praject == Video Turorials

1y Import Projest Release Notes

License
No results were found to match your criteria,

Try meddifying your criteria or Create a Project.
Refer to the FacroryTalk Motion Analyzer User Guide or Press F1 for Help

Tools

[} inersa Calculater

MOTION-UMOO4E-EN-P 17



Chapter 1 Welcome to FactoryTalk Motion Analyzer

e Toclose the tab, hover the mouse on the tab and click the [X] icon.
Figure: Closing Tab

? —
Sample Project AédAxis J | Add BLlS_-

Il

[ selectall

[0 w Winder Axis 7
Axis Type: Rotary Transmission: Belt Drive
Motor: MPL-B210V-XXXXXX
Drive: 2094-BMP5-M

[J w Box Pusher Axis v 4l I
Axis Type: Linear with Mechanism Transmission: Gear Reducer

Custom Mechanism: BALL SCREW
Motor: MPL-B320P-XXXXX
Drive: 2094-BCO1-MP5-M

e List of currently opened tabs can be toggled by clicking the [= ] at
the right side of the tab bar.

e Click the tick icon to display the current tab. Click a tab name in
this list and the selected tab displays.

Figure: Opened Tabs List

Close All

+/ Sample Project

o User can Drag and drop the tabs to move them across the tab bar.

Home Tab The home tab is opened by default when the Motion Analyzer application
is launched. It consists of a left-hand panel with start here, section, and
tools, a middle area with library view, and a right-hand panel with release
notes, feedback, support, and licenses links.

H The Library page is opened by default when the Motion Analyzer
lerary Page application is launched. It consists of a left-hand panel with Start Here
section to start creating projects or to import projects, and Inertia
Calculator tool, a middle area with Library view, and a right-hand panel
with Email Support, Feedback, and Licenses links.

Left Panel The left panel allows user to create new empty project, import project
XML and open Motion Analyzer additional tools.

18 MOTION-UMOO4E-EN-P



Chapter 1 Welcome to FactoryTalk Motion Analyzer

Library

Figure: Left Panel

FT Motion Analyzer
Version: 2.0.228

Start Here

New Project

T, Import Project

Tools

Inertia Calculator

Table: Left panel options description

Options

Description

New Project

Create new empty project

Import project

Import project from XML

Inertia Calculator

Open Inertia Calculator

The library section consists of three tabs: recent, all projects,
components. On the recent tab the list of 10 recently modified projects is
displayed. On the All-Projects tab, a list of all projects is available along
with search input and pagination. On the components tab, a list of all
standalone components which can be imported to the project is available
along with search input and pagination.

MOTION-UMOO4E-EN-P 19



Chapter 1 Welcome to FactoryTalk Motion Analyzer
Figure: Recent Tab
Library
Recent All Projects
[ selectall [@ Move to i Delete
NAME CREATED LAST MODIFIED ACTIONS
[0 [ Labeling Machine Jun 25, 2023 Jun 25, 2023 :
[0 [ VFFS_Machine Jun 25, 2023 Jun 25, 2023 :
[J [ sample Project Jun 25, 2023 Jun 25, 2023 :
Figure: All Projects Tab
Library
Recent All Projects
Show
2 All items search 3Resuits 50
» Library
O] Selectall <4 New Folder [3 Move to fi Delete
MAME CREATED LAST MODIFIED ACTIONS
O D Labeling Machine Jun 25, 2023 Jun 25, 2023 :
[0 [ VFFS_Machine Jun 25, 2023 Jun 25, 2023 :
[0 [ sample Project Jun 25, 2023 Jun 25, 2023 :

Projects and components are listed on library tabs in the grid with name,
created, last modified, creator, shared and actions column headers. Each
row contains the values for each of those columns and represents single

20 MOTION-UMOO4E-EN-P



Chapter 1 Welcome to FactoryTalk Motion Analyzer

project or component. Clicking actions button on specific row will pop up
context menu with delete and shared options.

Figure: Project/Component Actions Context Menu

Apr 17, 2023 .

Rename
Delere

Move o

Table: Left panel options description

Options Description

Delete Delete project/component from library
Rename To rename the project/component
Move to To move the project/component.

Search input is available on all projects tab and components tab and
allows to find project with the specific name.

Figure: Search Input

O, All projects search

Pagination component displayed on those tabs changes dynamically
depending on number of results. Number of displayed results per page
can be changed by selecting value in the show select input.

Figure: Pagination Show Select Input

show

5 Results 50 - Feedbs
| AST MODIFIED A 100
150

If there is less or equal results to the value selected in show select input
the pagination will be displayed in simplified form with the results number
and show select input displayed.

Figure: Pagination Simplified Form

Shl_-:"l."'.r
5 Results 50 =~
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Right Panel

22

117 Results

When there are more results than selected in show input the pages
numbers, pagination arrows and jump to input will be displayed. Entering
page number to jump to input and confirming it by pressing enter will
change current page. If there is more than 6 pages on the pagination “...”
button will appear allowing to jump to the first page not visible on the
pagination.

Figure: Pagination Extended Form

The right panel consists of options allowing to check view application’s
version release notes, send email to Motion Analyzer support, and
provide feedback regarding the application and to view Motion Analyzer
licenses. Panel by default is expanded for resolution width higher than
1440px and can be collapsed by clicking Hide Panel button. For the width
lower than 1440px panel by default is collapsed and can be opened by
clicking Show Panel button. For the width less than 1440px panel is
displayed on top of the middle section and does not distort the
appearance of the application.

Figure: Right Panel

[<] HIDEPANEL

Support & Updates

Email Support
Feedback
Video Tutorials
Release Notes
License

Table: Right panel options description

Options Description

Show/Hide Panel Open/collapse right panel

What's new Open document with release notes

Support Create new e-mail to Motion Analyzer support

Feedback Opens a link to provide feedback to the Motion Analyzer Team
License Open document with licenses

MOTION-UMOO4E-EN-P



Chapter 1 Welcome to FactoryTalk Motion Analyzer

Figure: Collapsed Right Panel

[+

TINYd MOHS
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Chapter 2

Project

The Project Pane provides a Windows Explorer-style graphical user
interface for navigating through the Motion Analyzer project.

Create Project

1. Open the File menu, and click [+ New Project].

Figure: Create New Project

View Tools  Help

1) New Project
I Open
H Save

Rename

Import
Export to File
X Close Project
@ User Profile
£ Language Settings
E Exit

A new Project homepage displays with a sample project name.
Figure: New Project

@ FactoryTalc® Mation Analyzer - Untitled 1647702424216

5 a E
File View Tools Help
KODheE @ 8 B
@ Preferences l..j\.ﬁ;;;_.i |_m.i§&'é|_a_u's_ l
B Architecture Overview ettt
» I Power Analysis &8
= Bl of Materials Oy
% Project Report it

To begin work, add a Bus or an Axis
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Project

Manage Projects

26

2. On the Quick access toll bar, click the [ H] icon.
3. The Save Project dialog displays. Provide the Project name and
Click [Save].

Figure: Save Project

Save Project

The project pane tree displays the following features:
Table: Project Pane Main Nodes Description
Node Description
Preferences Open the project preference.
Architecture Overview Open the architecture overview

Power Analysis To calculate the Power Analysis of a power supply for the selected power
bus.

Bill of Materials Open the bill of materials
Project Report Open the project report

Motion Analyzer allows users to manage the Projects by creating folders
and store them inside in groups. User can move and delete the Projects
or the Folders.

On the Library page, the following tab displays:

o Recent: Displays the recent projects.
o All Projects: Displays the list of all available Projects and Folders.

Motion Analyzer provides the following functionalities to manage
Projects:

1. Select All: To select or deselect all the Project(s) or Folder(s).

2. New Folder: To create new folders to store the Projects/sub
Folders. This feature is only enabled in the “All Projects” tab view.
Move to: To move the selected Projects/Folders to respective
folders.

Delete: To delete the selected Project or Folder.

View: List View or Tile View

Rename: To rename the Project or the Folder.

Search: To search for a Folder or Project.

w

No ok~
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Project

Figure: Library

Library

Recent All Projects

G, All items search ﬂ

» Library

[] Selectall o

<+ New Folder

Show

4Resulis 50 =

[@ Move to i Delete

MAME CREATED LAST MODIFIED ACTIONS
B [ TestProject Jun 25, 2023 Jun 25, 2023 :
[0 D Labeling Machine Jun 25, 2023 pnzsj Rename o
Delete o
[] [ VFFS_Machine Jun 25, 2023 Jun 25,3
Maove to o
Ml M Camnla Rraiass lin 25 2073 n 28 L -
Create New Folder Perform the following steps to create a Folder:

1. Click [+New Folder].

2. The New Folder dialog displays. Provide a folder name and click

[Create].
Figure: New Folder

New Folder

Folder name
Test_Demq|

The new folder will be created on the Library page as shown in the

following image:

MOTION-UMOO4E-EN-P
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Figure: New Folder

Library

Recent All Projects

Show
9, All items search sReculs. 50
v Library
[ Seleccall -+ New Faolder [@ Move to i Delete
NAME CREATED LASTMODIFIED  ACTIONS
] M= NewDemo Jun 25, 2023 Jun 25, 2023 :
[0 [ TestProject Jun 25, 2023 Jun 25, 2023 :
Jun 25, 2023 Jun 25, 2023 :

[0 DO Labeling Machine

User can create multiple folders and sub folder based on the
requirement.

Move PI'OjBCt-FOldEI’ Perform the following steps to move the Project or Folder:

1. Select the Project or Folder from the list.

2. Clickthe [ * ]icon.
3. Click [Move to].

Figure: Move

Library
Shive
% All items search JResuls 50 -
* Library
[ Select all =+ Mew Folder I3 Move to B Delete
PAME CREATED LAST MODIFIED ACTIONS
O [ Test.bemo Mas 6, 2023 Mar &, 2023 H
O 0O powersharing id demo Feb 27, 2023 Feb 27, 2023 H
[ Untided 1674559638479  -tfe— B2 2 Jn 24, 2003 m
o Bename
Dliete
e M 00—
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Project

4. The ‘Move to’ dialog displays. Select the destination folder from

the list and click [Move].

Figure: Move To

.
Move to

# Library

The “Project was successfully moved to the library” message

displays. If multiple projects are selected and moved then

"Selected items were successfully moved to the Library" message

displays.
Figure: Moved Successfully

Library
Recer
Show
% Al items search ifmuls 50 -
k Library
[ Sedectan 4+ Mew Folder [E Move t B
MAME CREATED WSTMCODRED  ACTIONS
] m Test Dema Mar £, 2009 Mar &, 2023
O 0O powersharing ki demo Feb 27, 2009 Fetr 27, 2029

EIBATY was successiully moved to the

The Project will be relocated to the destination folder.
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Figure: Destination Folder

Library
ACE Wl Prode
SO
<. Al items search 1 Resules e
kL hrar:.- k TE'SI'_QE'ITIG
(] Select all -+ Mew Folder M
HANE CREATED: LAST MAODIFIED ALTIONS
O [0 Untitded 1674559838479 jan 24, 2023 jan 24, 2025 :

Note: User can select the multiple folders and Projects at the same
time and move them to a dedicated location. User can also
right-click on one of the folder/project and move them.

Figure: Select Multi-items and Move

Library
Re A o
o, All irems search sResukr 50
¢ Library
] Select ail =+ Mew Folder & Move [o B Detere
L CRESTED LAST MOCIFID ALTIONS
B D Tesill — s Mar & 2023 Mar i, 2029 i
Movg (0 ife—
[ SampleProjectd] — -j— Jan 24, 2023 Mar 6, 2023 :
O mm TestDeme Mar 5, 2023 Mae 6. 2023 i
O [0 powersharing id_demo Feb 27, 2009 Feb 27, 305% H

Both the Folder and the Project can be moved to the destination
Folder.

Note: While importing the Projects, user can select the destination
location to save the Project.
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Figure: Save

S5ave to

@ Library

m Test_Demo

Lave

_———
Cancel |

While browsing through the Folders, the Navigation panel displays
the Folder structure.

Figure: Folder

Library

Rt

Show

3. All items search TResuls 50 -

» Library » Tesi_Demo A —

O Select all =+ New Folder 'y
MAME CREATED LAST MOOSFIED ACTIONS

O [ vFFs_Machine Mar 6, 2023 Mar 6, 2023

Delete Project-Folder

Perform the following steps to delete the selected Project or Folder:

1. Select the Project/Folder from the list.

2. Click [Delete] or click the [ * ]icon under Actions.
3. The ‘Delete Project’ or ‘Delete Folder’ dialog displays. Click
[Delete].

IMPORTANT: Be careful while deleting the Folders. This action will
delete the entire content under the Folder and there is no backup option

to retrieve the data.
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Figure: Delete Project

Delete Folder

Are you sure you want to delece Test_Demo folder? This will also remove
everything inside

T (G

NOTE: User can select the Folders and Projects at the same time
and delete them.

User can also delete the selected Folder/Project from the main
tool bar.

Figure: Delete Icon

File Waw Took Help

“ODhEME ® 08

FT Motion Analyzer

Versies: 20,338 Lihrary
Start Here PRCR(C S SN EOes
Mew Project =5
1, Import Project M Sheus S0 -
¥ Library
Tools O sesectall 4 Hew Folder [ Move 1o B Delee
L CHEATED LAST VODSFIED ALTIONE
E Inertia Calculator
O m Test bema o 25 202N o 35 2000 z
O i teew Demo Jon 25, 2023 s 203 b
O O Labsing Machne Jin 24 2028 jon 2t 303y H
O 0O veFs Machers jom 38, 2% Jom 38, 23y H
o [E:Ij SATEIE PO f—— Jom 38, 2028 Jo 28, 028 H
Project-FoIder View User can switch between the List View and Tile View.
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Figure: Library View

Library

Recent All Projects
i
————
b -

S, Al icems search

L3 leral')'
[ Setect all + New Folder [3 Move o B Delete
O O O O O
Werrical TesoDl SamplePro Test_Demo powRrEhar.
Farm Fal
NOTE: In the Tile view, user need to right-click on the tile to view
the actions.
Rename Project-FoIder Perform the following steps to rename the Project/Folder:

1. Select the Project/Folder and click the [ ° licon under Actions.

2. Click [Renamel].

3. The Rename dialog displays. Rename the Project/Folder and click
[OK].

Figure: Rename Project

Rename Project

Project Mame

Tes0)|  fe—

OK Cancel
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Search User can preform search operation to find a Project or Folder by name.
This search operation is carried in the entire repository from the
Homepage library and display the results.

Figure: Search

Library
acer A B
All icems search i
’ P‘W?d TResuls 50 -
» Library
[ Selectall == Mew Folder 5 Mo
NAME CREATED LAST MODIFTED ACTIONS
O 0O powersharing_id_demo Feb 27, 2039 Feiy 27, 2008 H
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Project Preferences

The Project Preferences menu allows the user to store the Customer
Information.

1. On the left panel, double-click the [Preferences] menu and the
Project Preferences screen is displayed.
2. Provide the following information:
Table: Project Preferences

Field | Description
| Customer Information
Client Name of the client.
Phane The phone number of the customer.
Email The Email ID of the customer.
Address The address with street, city, state, postal code, and country.
[ site
Altitude The altitude of the client's location.
Temperature The temperature of the client's location.
| Use
Industry Provide the type of Industry where the project is used. Click [Add] to add the
new records.
Application Provide the application name, the project is used for. Click [Add] to add the
new records.

Q Tip: In the Customer Information section, all the fields are limited to 50 characters.

3. Click the [ ] icon on the Quick access tool bar on the top left
corner to save the changes.

MOTION-UMOO4E-EN-P 35



Chapter 3 Project Preferences

Figure: Save Project Preferences

& FactoryTalk® Motion Analyzer - Sample Project
File View Tools Help
XODGhmE | @ B W
sample Project Project Preferences
Preferences
I Architecture Overview
» W Power Analysis Project Preferences
& Bill of Materials
B Project Report Customer Information Custor‘ner Infurmatlun
Site Client
Use John Doe
Phone
5555555555
Email
John@Doe com
Address
Street
Cty
State
Postal Code
Country
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Architecture Overview

Architecture Overview provides a user interface to access, add, remove,
or modify the components like axes, buses, dual axes, and clusters in the
Motion Analyzer project. Each component is presented in a hierarchical

manner.

Figure: Sample Project Tree

Project n =

& Preferences

~ I Architecture Overview

-

[l

J

Winder Axis
Box Pusher Axis
~ I Overview
* @ Motion Definition
© Set up Axis
& Profile Editor
* @ Componenis
& Custom Mechanism
@ Transmission
& Motor
@ Drive
@ Solution Search
@ Analysis
Power Analysis
Bill of Marterials

Project Report

Table: Project Pane Description

Feature Description

Overview Open the axis overview

Motion Definition Open motion definition
Set up Axis: open Set up axis
Profile Editor: Open Profile Editor

Companents Open the following components:
Custom Mechanism: Provides the list of available Mechanisms to configure.
Transmission: Pravides the list of available transmissions to configure.
Motor: Provides the list of available motors to configure.
Drive: Provides the list of available Drive to configure.

Solution Search Open solution search
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Chapter 4 Architecture Overview
Analysis | Open axis analysis
Right-click on the components to view their context menus available.
From the Architecture Overview tab, user can access the Library allowing
to import axes created within the scope of the current project or save
axes from current project to the Library allowing to reuse them in the
other projects. Click the [Select all] checkbox or the individual
component’s checkbox to select the components in the project.
Figure: Architecture Overview
W FactonTalk ® Mobion Arabyzer - Sample Progect - a b
TeE @ 0 B
Project g wm =
& Preferences :_E_)I
= I Architecrune Owervien
» Winder Axis B Deveca
™ Box Pusher Axis B~ Winder Axis #, “a
MLE b Ao Type:  Ratary Trandmission: Bel Drree ”'1
* @& Mation Delinitien Mok WP -
e Drive: 2054-BMPS-M
© Profile Edigor
™ Componen B v BoxPusher Axis 4
% Caster B b Aoird Type Lingad with Mechan im Tramimidsion: Gesr Redulsr
el Cugtom Mechanism:
& Moror Ahcibe
@ Drive l.=' e
2 Sodution Search :
& Anaiysis

B Power Analysis
1 Bill of Materials

Project Report

Axis

38

Table: Architecture Overview

Options Description

Add axis Add a new axis

Add bus Add a new bus
Library Open the library
Select all Select all components

Axis is the base element in Motion Analyzer and can be added to the
project, click [add axis] or import it from the user’s library. Axis can be a
standalone component, can be added to bus (more in Bus), cluster (more
in Cluster), or be merged with another axis into dual axis (more in Dual
Axis). Axes can only be merged into dual axis containers if the drive
family has dual axis drives. Double click on the axis name or select the
rename option from the axis context menu to rename the Axis. Click [Edit]
from the axis context menu to edit the axis.
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[ X Axis
] Z Axis
O ¥ Axis

[ X2 Axis

Figure: Standalone Axis

TN NN

Table: Axis options description

Options Description

Chevron Show/collapse axis details

Axis name Double-click to rename the axis
Share Share the axis with another user
Comments Add comments to the axis

Add to library Add axis to the library

More actions Show the axis context menu

Click [More Actions] or right-click on the axis to open the Axis context
menu.

Figure: Axis Context Menu

-
_/ .
-
Edit
Rename
Duplicate

Delete

Q, solution Search

E Analysis

On the axis, click [Chevron] to toggle the Axis details. They consist of
selected axis types and components e.g., for rotary axis: transmission,
motor, and drive. For the new axis by default, the rotary motion type is
selected. On the axis, click [Edit] to change the rotary motion type in the
set-up axis section.

MOTION-UMOO4E-EN-P 39



Chapter 4 Architecture Overview

Figure: Rotary Axis Details

O w Newaxis1

Axis Type:  Rotary
Motor VPL-B1306C-)00000(
Drive 2198-D5D016-ERSX

Table: Axis Context Menu

Transmission: Nane

Options

Description

Edit

Click to edit the axis

Rename

Click to rename the axis

Duplicate

Click to duplicate the axis

Delete

Click to delete the axis

Save to library

Click to save axis to the library

Share

Click to share axis with another user

Add to bus

Click to display a list of buses to which the axis can be moved (disabled if
none of the buses meet the requirements or there is no bus added)

Remove from bus

Click to remove the axis from the bus (disabled if selected axis is not in the
bus)

Add to cluster

Click to display a list of clusters to which the axis can be moved or add the
axis to a new cluster (disabled if axis does not meet the requirements)

Remove from cluster

Click to remove the axis from the cluster (disabled if selected axis is not in
the cluster)

Solution search

Click to open to solution search tab

Analysis

Click to open the axis analysis tab

Additional components

Click to open additional components tab

Bus Click [Add bus] to added Bus to the project. Double click the new Bus to
rename or select the rename option from the bus context menu. In the
bus section, the user can select AC line voltage, phase, and voltage
tolerance. The Motion Analyzer validates the power requirements based
on the selected voltage against the phase and vice versa. The bus
section also displays the information about power summary status and
the number of clusters and axes inside the bus.

Figure: New Bus

O setecc al

D fo O -3
AC Line Voltage Phas Voltage Tolerance

415 = 3 -

=10 % 415 +« 10 %

Ensure to provide valid voltage and phase, else an error message
displays as shown in the following image:
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Figure: Power Requirements

AC Line Voltage Phase Voltage Talerance
415 . 1 e -10 % 415 +10 %

After the user selects the phase, the AC line voltages are filtered. If the
AC line voltage is selected and the user selection does not match the
phase, the AC line voltage value gets reset. After adding a new empty
axis to the bus its drive power requirements are inherited from bus values
if selected and the edition of them in the axis is disabled. If the axis with
filled drive power requirements is moved to a new bus without AC line
voltage and phase selected the values are copied from axis drive power
requirements and the edition of them in axis is disabled. If the axis and
bus have different voltages and phases selected then the axis cannot be
moved to the bus.

Figure: Axis in the bus with selected Voltage and Phase

AC Line Voltag Phase '.'3|L'-Egé Tolerance
415 &5 3 v =70 % 415 +«10 %

NOTE: The power requirement validation of Voltage and Phase
also depends upon the validation of axes power requirements that
are children of the selected bus. These power requirements are
also validated even though no axes are added to the bus.
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Figure: Locked drive power requirements for axis in bus

Components
Transmissions B Motor 1] Drive 1]
L H"‘m
- - i |{:} et y
= 7 Lol ]
2 CD o & < < < s {3. <
+ Add + Add + Add + Add
Transmission Gearbox Motor Drive
Drive Selector
== Family View
Y Filter
Power Requirements
Valtage Tolerance
Voltage - Phase - 10 % o0 +10 %

1. On the axis context menu, click [Add to bus] and select the

matching bus to meets the requirements mentioned above for the
Moving axis.

2. On the axis context menu, click [Remove from bus] to the Axis.
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Figure: Add to bus

Edit
Rename
Duplicate
Delete

Power Bus Add to Bus

I

Q. solution Search

Iz Analysis

3. Right-click on the bus to open the Bus context menu.

Figure: Bus Context Menu

O seectan

O~ o - :

AC Line Voltage Phase Valtage Tolerance buplicaie

400 - 3 » -10 % 400 - 10 Delete

O » MNewAxis1 F Al
Table: Bus Context Menu
Options Description
Rename Rename the bus
Duplicate Duplicate the bus
Delete Delete the bus
Power Inheritance: If the power requirements are not defined in the axis
and the axis is added to the bus, the axis inherits the power requirements
from the bus. Also, if the axis with defined power requirements is added
to a bus with no power requirements, then the bus inherits the power
requirements from axis.

Cluster To create a new cluster the bus, and the axis with K5700 drive must be

created first and the axis must be moved to the bus. When those
requirements are met add to cluster option in the axis context menu is
enabled.

1. Double click on the name or select the rename option from the
cluster context menu to rename the Axis.
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Figure: Cluster

[ Setecan

O o :

AC Line Voltage Phase Voltage Tolerance

415 - 3 - - 10 % 415 + 10 %

O! * New Axis 1 F A
Axis Type: Rotary Transmission: MNone
Maotor: CM222-BC0401 2AXZCA
Drive: 2198-5130-ERSX

2. On the axis context menu, click [Add to cluster]. This displays a
new cluster option or an existing matching cluster.

3. Click [New cluster] to move the axis to the new cluster and click
the existing cluster name to move the selected axis to that cluster.

4. On the axis context menu, click [Remove] to remove the Axis from
the cluster.

5. In the cluster context menu, under add to bus option, click the bus
name to move the Cluster to another bus with the same power.

6. On the cluster or in the cluster’s context menu, click [Split] to split
the Cluster.

The splitting cluster will remove it and move all its children to the
parent node what in this case always will be a bus in which cluster
was.

Figure: Add to Cluster

Edit
Rename
Duplicate

Delete

Remaove from Bus

New Cluster Add to Cluster -— »

Q. Solution Search

E Analysis

7. Right-click on the cluster title bar to open the Cluster context
menu.
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415 3

[0 » New Axis 1

Power Interface Module -
PIM

Figure: Cluster Context Menu

O * :
Voltage Tolerance
- -10 % 415 =10 o
F A
Table: Cluster Context Menu
Options Description
Rename Rename the Cluster
Duplicate Duplicate the Cluster
Delete Delete the Cluster with all its children
Split Delete the cluster and move the children to the bus
Add to bus Display a list of buses to which the cluster can be moved (disabled if none of
the buses meet the requirements or there is no other bus added)

Power Interface Module - PIM

ArmorKinetix® Power Interface Modules (PIM) provide the
interconnectivity between the Kinetix® 5700 common DC bus
architecture (in-cabinet) and the On Machine™ decentralized units
(DSM, DSD). The PIM mounting is similar to other Kinetix® 5700
modules (e.g. DAI) and connects to a common DC bus. It provides the
interconnect for both power and communications to the first DSM or DSD
unit as part of a daisy chain arrangement. Multiple PIMs can be used
within a common DC bus arrangement with each servicing up to 24
DSD/DSM units mounted On Machine.

As the DSM motor contains a drive inside and cannot be powered
directly, we need to connect the DSM Motor to a power supply through a
PIM module.

Perform the following steps to add the DSM-configured axes to the PIM
module:

NOTE: Ensure that the axis contains DSM components. For an
axis without a DSM component, the PIM feature is disabled.

1. On the architectural overview page, click the ellipsisicon[ * Jof
the axis containing any DSM components.
2. Click [Add to PIM] and then click [New PIM].
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Figure: Add to PIM

[ select an
[] power Bus

AL Line Voltage
415

D Cluster

0 » New Axis 1

O » A NewAxis2

| AddAxis | [ AddBus

i Edir
) Power Summary

Rename
Phase Voltage Tolerance Duplicate
3 . 10 % 415 +10 % Delete
[
New PIM  p— LA Mew Bus  of—
Power Bus

Q, Solution Search

E Analysis
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3. Select the list of the available buses.
Figure: New PIM

Edit

O Power Summary
Rename
Duplicate

Delete

Power Bus

Q, Solution Search

Analysis
[A Analy

4. The respective axis is added to the selected PIM module. The PIM
name along with the Power Consumption displays.
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Figure: Axis added to PIM
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NOTE: If a bus is present inside the PIM, the user can add the PIM
and Power Bus at the same time.

5. When the axis is added to the PIM, the [Brake] checkbox is
enabled and user can brake, if required.

Figure: Brake

oe

Delta Robot_Pim

Ol + ®  DsM_Delta_Rebor_joine_1
L |l

Fuks Type:  Rotary
Mator:

Drive: 2198-DoMO24-ERSX.
O » & D5M_Delta_Robot_Joint_2

O » & DSM_Delta_Robor_Joint_3

2138 D5MO24. ERSX-BOTS3F- X001 AN

Power Consumption / Alcwed Power Consumption : Mot yet cabculsted

Transmission:  Spur Gear

Brake:

Power Consumption:

Total Axes: 5 .
Axes with brakes / Allowed aves with brake : 5116 &
Pl

H

H

et Yer Calculated (0
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P

H

6. User can add multiple axes to a PIM.

Figure: Multiple Axes

Deita_Rnbot_Pim

O = @ DSM_Dela_Robot_joint_1

Axis Type:  Flotary
Matar: 2198-D5MO24-ERSX-BOTSIF-KX 1 KAX
Orve: 2198-D5MO24-ERSX

O + @ DSM_Delta_Robot_joint_2

Axis Type:  Rotary
Mator: 2198-DSMO24-ERSX-BOTSIF- I 1A
Drive: 2198-DSMO2L.ERSX

O + © DSM_Delca_Robot_joint_3

Axis Type:  Rotary
Mator: 2158-DEMO2-ERSE-BOTSIF- KN 10X
Orive: 2158-DSM024-ERSY

Pewer Contumpuan ! Allowed Power Cornumption : Kot yet calculsted

Transmission:  Spur Gear

Transmission:  Spur Gear

Transmission: Spur Gear

Brake:

Power Cansumption:  Not Yex Calcutated (1)

Brake;

Power Consumption:  Not Yet Calcutated (D)

Brake:

Power Consumption;  Nat vet Calculated (1)

Total Awes: 5 -
Aues with brakes / Allowed anes with brake : 516 3
V4 H
H

=
F b

-1
P o -

NOTE: User can internally move the axis from one PIM to another

PIM.
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7. Other Features:

a. Rename: To rename the PIM, double-click on the PIM name
and rename it.

Figure: Rename PIM

[ Sedectall
[ Power Bus

AL Line Vohage Fhase Woltage Tolerance
480 = 3 - - 10 % 430 + 10 %

O @ [ieiin Bobor Pur|  — Power Consumption | Allowed Power Corsumption

» @ DSM_Delta_Robot_joine_1
b & DSM_Deita_Robot_joing2
> @ D5SM_Delta_Robor_joint 3

3 D5D_Delta_Robot_joint_4

o|joo|jo|o

» @ DSD_Delta_Robot_oint_5

b. Existing PIM: Once a PIM module is created, user can assign
axis to the existing PIM modules.

Figure: Existing PIM

) Power Summa Edit

Rename
Duplicate
[elete

Save to Library

Axes with breal Add to Bus b
Remaove from Bus

Add to Cluster b
Remove from Cluster

Break: O

Add to Dual Axis b

Remaove from Dual Axis
Add to PIM  “m—
PIM Module 1

FPower Consumption: Mot Yet Calculated
Mew PIM

Existing PIM

Q, Solution Search
E Analysis

c. Remove from PIM: To remove the axis from the PIM module.
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Figure: Remove from PIM

Tortal Axes: 2 -
Axes with brakes / Allowed axes with brake : 0/16 .
L ]
s
L ]
Brake: O Edit
Rename
. Duplicate
Power Consumption: Not Yet Calculated (1)
Delete
Add to Bus »
Remove from Bus
3
Brake: O
»
Power Consumption: Not Yet Calculated (i)
Add to PIM »
Remove from PIM
Q Solution Search
@ Analysis

d. Duplicate PIM: User can duplicate the PIM module. Right-click
on the PIM section and click [Duplicate].

Figure: Duplicate PIM

D @ Conweyor Pim  df— - N non # Allowed Power

Rename

Duplicate  offe—
O » @ DsD_Infeed Conveyor Delete

Add to Cluster L3

O » @ D5D_Outfeed Conveyor

O » @ DSD_Pusher Axis

The duplicated PIM module displays on the Architecture
Overview page as a copy.

Figure: Architecture Overview

- . - Tatal Axes: 3 N
D @ Conveyor_Pim f—— Power Consumption £ Allowed Power Consumption : Mot yet calculated Axes with brakes / Allowed axes with brake 0116 1

O » @ DSD_Infeed Conveyor

4 H
H
O » @ DSD_Ourfeed Conveyor rs H
i .
O » @ DSD_Pusher Axis F
. Total Axes: 3
D @ [Copyl Corveyar_Pim A— Power Consumption f Allowed Power Consumption : Mot yet calculated (0 e :

Axes with brakes / Allowed awes with brake : 016 &

O » & [Copy] DSD_Infeed Conveyor

/|3
O » @ [Copy] DSD_Outfeed Conveyor P
O » @ [Copy] DSD_Pusher Axis A

User can double-click on the PIM name and rename it.
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e. Brake: To provide brakes for a given number of axes into
groups in a PIM considering power consumption.

Figure: Brake

O o
P - 3 - 0w 480 + 10 W \‘

0@

0 = & DSM_Delta_Robat_jaing 1

Axig Type:  Rotary Traemmizsion:  Spar Gadr Brake
L= 2198 DEMO2S-ERSN-BOT SRR XK 1XAX
Power Consumption: Mot Yer Calculaned
Drive: 2198-D5MO24-ERSX

O = & DSM_Delta_Robar_jaing_2
Axis Type:  Roeary Tramsmizsion:  Spur Gear Brake =
Mot 2195 DEMO24-ERSK-B0753F- 200 1XAX
Drive: 2198-DEMOZ4-ERSY

Power Condumpdion: Mot Vet Callulabed

[ DEM_Deelta_Robar_jaing_3

O » & DED_Delea_Robot_oine 4

8. The maximum number of axes allowed in a PIM module is 16.
9. In a PIM module, 16 axes can contain maximum of 16 brakes, and

brake validation is not required.

10. The following table describes the number of brakes allowed in a

PIM module along with the brake validation:

Figure: Brake Validation

No of Axesin PIM |Total Axes Allowed With Brakes | Brake Validation
0 0 Mot required
1 1 Mot required
2 2 Mot required
3 3 Mot required
4 4 Mot required
5 5 Mot required
6 6 Mot required
7 7 Mot required
8 8 Mot required
9 9 Mot required
10 10 Mot required
11 11 Mot required
12 12 Mot required
13 13 Mot required
14 14 Mot required
15 15 Mot required
16 16 Mot required
17 15 Required
18 14 Required
19 12 Required
20 10 Required
21 8 Required
22 6 Required
23 4 Required
24 2 Required
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Here is the chart describing the number of brakes allowed in a
PIM module.

Figure: Graph

Total Axes Allowed With Brakes
18
16
14
12
10

No. of Axes wtih Brakes

o0 1 2 3 4 3 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
Mo of Toal Axes in PIM

11. The allowed brake values automatically change based on the
number of axes in a PIM module.

Figure: Brake

[ selectall

[ Power Bus © Power Summary Clusters: 0 Pims:3  Axes:23 &
:

AC Line Voltage Phase Voltage Tolerance
480 v 3 . -10 % 480 *10 %

Delta_Robot_Pim Power Consumption / Allowed Power Consumption : Not yet calculated ©

Total Axes: 15 A
Axes with brakes / Allowed axes with brake : 15/16 o

O
B

DSM_Delta_Robot_Joint_1 V4 .
DSM_Delta_Robot_Joint_2
DSM_Delta_Robot_Joint_3
DSD_Delta_Robot_Joint_4
DSD_Delta_Robot_joint_5
[Copy] DSD_Delta_Robot_Joint_5

[Copy] [Copy] DSD_Delta_Robot_joint_5

0O oo oooloao
O 0 0 0 0 0 0o
NN N N N NN

[Copy] DSM_Delta_Robot_Joint_1

Dual AXiS To create dual axis two axes with the same, the K5700 drive model must
be created first. When those requirements are met add to dual axis
option in the axis context menu is enabled. Dual-axis can be standalone,
placed in the bus by clicking add to bus option and selecting compatible
bus or in the cluster by add to cluster option and selecting compatible
cluster or creating a new one. In the dual axis title bar, there is
information about the selected drive for both motors.
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Figure: Dual-Axis

|:| Dual Axis Drive Drive: 2198-D020-ERSX (-"-)
P[] Z Axis V. E
» [ Axis VA

1. Click [Split] or the split option from the dual-axis context menu to
split the Dual-axis into two separate axes.

2. Right-click on the dual axis title bar to open the Dual-axis context
menu.

Figure: Dual-Axis Context Menu

[ Dual Axis Drive Duplicate “""’
Delete
P[] Z Axis SOl f— s
» [ Y Axis s
Bemaove from Bus
Add to Cluster ¥
» [ X2 Axis Y

Table: Dual-Axis Context Menu

Options Description

Duplicate Duplicate the dual axis

Delete Delete the dual axis with all its children

Split Split the dual axis into two separate axes

Add to bus Display a list of buses to which the dual axis can be moved (disabled if none
of the buses meet the requirements or there is no bus added)

Remove from bus Remove the dual axis from the bus (disabled if selected dual axis is not in the
bus)

Add to cluster Display a list of clusters ta which the dual axis can be moved or add dual axis
to a new cluster (disabled if dual axis does not meet the requirements)

Remove from cluster Remove the dual axis from the cluster (disabled if selected dual axis is not in
the cluster)

"erge Dual-Axis User should have a drive that supports dual axis. User should have two
axes of same type of drive and power requirements, then user can merge
them to one dual axis drive group. This means one drive manages two
axes.

Perform the following steps to create a dual-axis:

1. Create two axes with different motors and same drive from the
K5700 model family.

Alphabet "D" in the Drive Product catalog number indicates the
Dual-Axis drive.
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Figure: Drive Selector
Drive Selector

—

= Table View
Search Show
@ 2198 ! Fil -
— -2 e T i 7 Results

Power Reguirements
Voltage Phase Voltage Tolerance
480 3 - 10 % 480 - 10 ®
0 Thits Axis b5 COn f:gl.rled 43 & part of the Power Bus. To update the Power Requirements, you nsed 1o -:hange the Power Bus réguirsments.
Ivtr. Cont. Current Iver. Peak Current [A

Select  Catalog Number (N:Rll Y A (0-PK)] . Rated Power [KW] Voltage Range [V] Frame Size

O 2168-D012-ERSy 71 1649 34

|- DH i 2198-D020-ERSx 1n3 283 3 195 - 528
D 2198-DD32-ERSx 184 452 BO 195 - 528
I:l 2153-DO5T-ERSx 325 B0.6 53 155 - 528
0O 2158-050016-ERSx 53 16 36 195 - 538
I:l 2158-DSD024-ERSx 8 24 5.5 195 - 528

2. Ensure that the Power Requirements are same for both the axes.

Figure: Power Requirements

ArmorKinetix Distributed 5... Axis Overview - General_Mo... Motion Definition: Setup A... Motion Definition: Profile E...

Eemieeel

Previous Step || 1Go to Axis Overview | Go to Solution Search

i} Motor [} Drive
FAMELIES PRODUCTS FAMILIES
MPL Lew Inertia Servo Moter [Efl MPL-BALGD Kinerix 5700 Servo Drive
L < <
+ hdd
Gearbox

Drive Selector

== Family View

Y Filcer

Power Requirements

Voltage Tolerance

- 10 % 480 - 10 %

Voltage Phase

480 3

0 This Axis is configured as a part of the Power Bus. To updare the Power Requirements, you need to change the Power Bus requirements.

The two axes displayed in the Project summary page.
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Figure: Project Summary Page

[] Power Bus Q Power Summary Clusters: 0 Pims:2  Axes: 10 E
AL Line Voltage Phase Voltage Tolerance
480 = 3 o= - 10 45 480 =+ 10 %
[0 w General_Motion_Axis_1 rd :
Axis Type:  Rotary Transmission: Belt Drive
Mortor: MPL-B4560F- 000X
Drive: 2198-D020-ERSY  -i——
[0 w General_Motion_Axis_2 L
Axis Type:  Rotary Transmission: Chain & Sprocket
Motor: VPC-B2153A-X00((AS
Dirive: 2198-D020-ERSY,  -—

3. Click the ellipsis icon of one axis, the available options display.
4. Click [Add to dual axis] and select the required axis to merge.

Figure: Add Dual-Axis

Edit
Rename
Duplicate

Delete

Remove from Bus
Add to Cluster b

General_Motion_Axis_1 e WEGGEGTITEVCEE b

Q, Solution Search
B4 Analysis

5. The two axes are merged and displayed under the same drive as
shown in the following image:

Figure: Same Drive

(] Dual Axis Drive Drive: 2198-D020-ERSK s 4 3
O » General_Motion_Axis_1 P4 :
[J P General_Motion_Axis_2 VAR

6. This drive manages both axes.
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Split Dual-Axis

|:| Dual Axis Drive
» [ ZAxis

P []Y Axis

P [ Z Axis

P[] Y Axis

The Dual-Axis will have one drive to manage, but when the user splits the
Dual-Axis, it divides into two separate axes with a drive for each having
the same configurations.

The Dual-Axis can be split in the following ways:

Split one of the axis on Architecture Overview Page

Add new drive to one of the axis that Dual-Axis consists
Delete a drive from one of axes which Dual-Axis component
Delete one of the axes which made up the Dual-Axis

Split Option on Architecture Overview Page
Perform the following steps to split a Dual-Axis using Split option:
Click the Split icon on a Merged Dual-Axis.

Figure: Merge Dual-Axis

Drive: 2198-D020-ERSX — (.".)

1. The axes are separated as shown in the following image:
Figure: Axes Separated

Add New Drive

Perform the following steps to split the Dual-Axis by adding a new drive
for one of the axes which Dual-Axis consists of:

1. On the Project with Dual-Axis, open the Drive Component page.
2. Add a new drive as shown in the following image:
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Architecture Overview

56

Figure: Confirm Split

Confirm Split “

Reconfiguiing your drvee selection will revolie ypour dual axis. Are you sure
PR WAL 10 SOt}

S

The Confirm Split warning dialog will be displayed. This action will
split the Dual-Axis.

3. Click [Confirm] and the Dual-Axis that are components of
Dual-Axis will be separated.

Delete Drive

Perform the following steps to split a Dual-Axis by deleting a drive from
one of the axes which is component of Dual-Axis:

1. On the Drive component page, if the user deletes a drive, the
confirm split warning dialog will be displayed.
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Figure: Confirm Split

Confirm Split

Reconfiguring your drive selection will revoke your dual axis. Are you sure

Fou want continue?

2. Click [Confirm] and the driver will be removed.

Figure: Driver Deleted

&
Transmissions | Matar B Drive ;]
FAMILIES FREODUCTS L
{ (R_\ 4 nh_-b 2 < m { '! { ‘7'.3
"L o . Theve are rvd families selecied - ”1
& fdd * Add + Ak
Trassmission Gearkson Drien

Drive Selector

:: ETahleﬂew
Shoten
- Fil -
search Y Fleer - 50 B: : ¢« 5 - = wme
Power Requirements
5 3 10 5 =10

3. The axes which are components of Dual-Axis will be separated.
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Figure: Axes Separated

P [ ZAxis 4
P[] Y Axis V4
Delete Axis
Perform the following steps to split a Dual-Axis by deleting either axis of
Dual-Axis:

1. Click the ellipsis icon of one of the axes which is component the
Dual-Axis and click [Delete].

Figure: Delete Axis

| D Select all
SomEr B Power Summan srers: 0 s Axes: 2 H
D Power Bus O ver Summary  Cluster Pirns: 2 X 2 :
AC Line Voltage Phase Voltage Tolerance
480 - 3 - - 10 % 480 + 10 %
] Dual Axis Drive Drive: 2198-D020-ERSX q =
[0 » General_Motion_Axis_1 A
. . Edit
[J P General_Motion_Axis_2
Rename
DElere o —
Add to Bus ]
Remowe from Bus
Add to Cluster ]

Remove from Dual Axis
Q, solution Search
E -‘-ngi:,';ls

2. The Delete axis warning dialog will be displayed. Click [Accept].
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Figure: Delete Axis

it
Delete Axis
Removing one of the axis from dual axis will revoke your dual axis. Are you

: Cancel

SuUre yau want o continue?

The axis will be deleted and the Dual-Axis will be split.
Figure: Axis Deleted

[] selectail

[ Power Bus O Power Summary Clusters: 0 Pims: 1 Axes: 1 E
AC Line Voltage Phase Voltage Tolerance

480 - 3 - -10 o 480 + 10 o

7z | i

[J » General_Motion_Axis_2

Duplicate Architecture Motion Analyzer allows user to duplicate the following Architectural
Overview elements:

Overview Items ,
e Standalone Axis

Dual-Axis
Cluster
e Power Bus
Standalone Axis Perform the following steps to duplicate a standalone Axis:
1. Right-click on a selected axis and click [Duplicate].
(Or)
Click the ellipsis icon of an axis that needs to be duplicated and
click [Duplicate].
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Figure: Duplicate Standalone Axis

D Select all
[:| Power Bus O Power Summary Clusters: 0 Pims: 1 Axes: 1 E
AC Line Voltage Phase Voltage Tolerance
480 s 3 v 10 9 480 +10 5
[J P General_Motion_Axis_2 -e— P4 :
Edit
Rename
DUplicare f—
Delete
Remaove from Bus
Add 1o Cluster r
Q}, solution Search
E Analysis
This creates a copy of the selected axis with same data such as
Axis type, Motor family, and Driver details.
Figure: Duplicated
[ selectall
I:l Power Bus O Power Summary  Clu X E
AC Line Voltage Phase Voltage Tolerance
480 . 3 w -10 8 480 +10 o
[0 » General_Motion_Axis_2 P4 :
[ » [Copyl General_Motion_Axis_2? <t L
e User can also create a copy of axis by duplicating a cluster. This
creates a copy of all the Axes or Power Bus available in within a
Cluster.
e User can also duplicate an element outside the cluster in the same
way.
NOTE: It is recommended to rename the copied element.
Dual-Axis Perform the following steps to duplicate a Dual-Axis:

1. Right-click on a selected Dual-Axis header and click [Duplicate].
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Figure: Duplicate Dual-Axis

D Selecr all
D Power Bus O Power Summary Clusters: 0 Pims:3  Axes: 2 E
AC Line Voltage Phase Voltage Tolerance
480 < 3 « -10 o 480 +10 %
[ Dual Axis Drive Tirinsar 3168, DO20-ERSK dp 3
Duplicate  -—
O » General_Motion_Axis_1 Deféne P
Split
0 » General_Motion_Axis_2 ; VAR
Remove from Bus
Add to Cluster b
A copy of the selected Dual-Axis is generated with same data.
Figure: Duplicated
[ selectan
D Power Bus O Power Summary Clusters:0  Pims: 3 Axes: 4 E
AC Line Voltage Phase Voltage Tolerance
480 — 3 = - 10 9 480 + 10 o
D Dual Axis Drive Drive: 2198.-D020-ERSX {"\) E
[0 » General_Motion_Axis_1 Fd E
[0 » General_Motion_Axis_2 P E
[ Dual Axis Drive. — Drive: 2198-DO20-ERSX 4 :
[0 » [Copy]l General_Motion_Axis_1 4 :
[ » [Copy] General_Motion_Axis_2 Vg :
2. User can also duplicate a Dual-Axis drive within a Cluster.
NOTE: It is recommended to rename the copied element.
Cluster Perform the following steps to duplicate a Cluster:

1. Right-click on a cluster header and click [Duplicate].
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Figure: Duplicate Cluster

[ setecxan
[ power Bus

AL Line Yoltage
415 -
[0 tsrer  tle—

D Dhesl A D

B[ ¥ Axis

b [ 2 Axis

[ sl Axis Deve

b O [Copyl ¥ Axis

b O [Copy] Z Axis

[ Asdaxs | [ AddBus |
O Power Summary  Clusters: 1 Aocess 9
Phase Voltage Telerance
3 - 10w 415 + 10 =
Hename
D Dslere q"
A
s
Db 2198-DO20-ERSX o
A
-
S 3

A copy of the selected cluster is generated with same data.

Figure: Duplicated Cluster

[ Chuster +
[ Dual Axis Drive
b OV Axis

¥ [ ZAxis

] Dusal Asis Drive

» [ [Copyl ¥ Axis

» [ [Copy] Z Axis

O iCopyl Custer g—
[0 oual Asis Drive

b [ [Copyl ¥ Axis

b [ [Copy] Z Axis

Drive: 2158-DOZ0-ERSX dp

~

Dirtve: 2196-D020-ERSX p

~

Dwrive: 2158-DO0-ERSHK b
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NOTE: It is recommended to rename the copied element.
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Power Bus Perform the following steps to duplicate a Power Bus:
1. Right-click on a Power Bus header and click [Duplicate].

Figure: Duplicate Power Bus

O setectan
D P But o — Q) Power Summary Clusters: 0 Pims: 0 Axes: 4 E
Réname
AC Line Voltage Phase Voltage Tolerance Duplicats o ——
480 & ok e -0 % 480 - 10 % o
[ Duat Axis Drive Drive: 2158-DO20-ERSX 4 i
O » [Copy] General_Motion_Axis_1 F A
O » [Copy] General_Motion_Axis_2 S
O oual Axis Drive Drive: 2168-DO20-ERSX dp E
O » General_Mation_Axis_1 PR
O » General_Motion_Axis_2 VA

A copy of the selected Power Bus is generated with same data.

Figure: Duplicated Power Bus

|:| [Copy] Power Bus O Power Summary Clusters:0  Pims: 0 Axes: 2 E

AC Line Violtage Phase Viltage Tolerance

480 = 3 » -10 5% 430 + 10 o

O bual Axis Drive Drive: 2198-D020-ERSX dp 3
O » [Copy] General_Mation_Axis_1 F A
O » [Copy] General_Motion_Axis_2 F A

NOTE: It is recommended to rename the copied element.
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Chapter 5

Define your profile

Profile Editor allows user to create a variety of industry-standard motion
profiles to define motion and the load based on the type of axis
(linear/rotary) in a project. Motion profile consists of various types of
motion segments with some additional loads and units based on the axis
type. These profile editor values are persisted even after the tab is closed
and can also be displayed on Overview page.

Figure: Profile Editor

Motion Definidon: Profile E...

Set up Axis

Previous Steg G to Aodls Chervidwy m
Profile Editor
i} Ly ¢ » @O poe~ - e
Mation
|
0.60
a.ca 050 1.00 150 200 250 300 350 400 450 5.00 550
Table: Profile Editor Features
Feature Description
Profile Toolbar To add, move, and remove profile segments or an entire mation profile
Segment Load Window Each profile segment type has an associated Segment Parameters window.

Highlight a particular profile segment in the mation profile, that segment's
parameter window becomes available for entering data. The default profile
segment type is an Index profile segment.

Segment Plot Window Displays a plot for a single profile segment in the motion profile. The x-axis is
time, and the y-axis can be adjusted to display various motion curves (for
example, Distance, Velocity, or Acceleration.

Profile Plot Displays the entire motion Profile Plot that consists of a series of profile
segments. The plot can be adjusted and analyzed with the two sub-windows
that accompany the plot.

The application templates allow users to provide pre-configured complex
mechanism application data. These templates convert the complex
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Rotary Complex Template

mechanisms into Motion Analyzer mechanism data and Motion profiles
with additional inertia and loads.

The Rotary Complex template is used to calculate Complex Load Data
for Unbalanced Load and Crank application types.

Perform the following steps to add the Rotary Complex template to the
Motion Profile:

1. Under the Motion Definition menu, click [Set up Axis].
2. Under the Motion Type, select the Rotary Complex template and
click [Next Step].

Figure: Rotary Complex Template

ArmorKinetix Distributed 5. Axis Onerview - New Axis 1 _ Mation Definition: Profile £ ]
[~ G to Axis Overview | m
Set up Axis
Select
Motion Type OF Application template
(O Linear (O Carriage Cur Off (O Crank Slider () Curter Knife Drive
; s
& 8. & & o _
= . N }
_ \ : o
[ :

) Power Speed

o

() Unbalanced Load

() Press Roll Feed (Tim...

II

(L] O .
I~ J

() Press Roll Feed (Ang...

(llﬁ w

I

) Winder/Unwinder

3. The ‘Confirm changes’ dialog displays. Click [Confirm].
Figure: Confirm Changes

Confirm changes

Are you sure you want to change Axis type?

4. The Rotary Complex template page displays along with the
template description.
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5. Provide the load data details:
Table: Rotary Complex Template

Field Description

Motion Type Select the Motion type

Repeating Here the first and last points should be identical so that the motion profile

(360 ° unwind) can be repeated (for example, zero and 360 °). Motion Analyzer software
assumes that rotation may continue indefinitely in either direction.

Limited range (no Unwind) The first and last points indicate the maximum and minimum positions
permitted.

Figure: Rotary Complex

Rotary Complex

A complex rotary load {inertia, torque and friction) changes based on the angular position of the inpur shaft. A basic rotary load is constant for all angular
positions of the input shaft. The rotary complex load table separates the dynamic load values from the mation profile. No motion is defined in this step. All
motion is defined in the prefile edivor. The complex load table is merged into the motion profile to calculate application requirements for each step of the
axis workflow. This feature supplements the Crank Slider and Unbalanced Load application templates.

Load

(®) Repeating [350* Urwwind)
) Limited Range (Mo Unwind)
] rad

628 rad .

6. The Inertia table displays.

Table: Inertia Table

Field Description

Position Driving shaft angle with reference to the starting angle.

Inertia Load inertia for the given shaft angle.

External Torque Torque applied at the given position.

Friction Torque Torque loss due to friction.

L To add a row above the selected row. The new row is generated with the average value
from the top and bottom rows.

[ 5] To add a row below the selected row. The new row is generated with the average value
from the top and bottom rows.

] To delete the selected row.

Import To import load data from an external file (.csv) into the Complex Load Data table.

Export To export load data as an external file in .csv format from the Complex Load Data
table.

Clear To delete all the rows.

Repopulate Sample date | To repopulate the sample load data.

¢ Inertia Table Actions:

e User can edit the labels in the Inertia Table and the relevant
changes will be affected in the limited range motion type.

¢ |f user changes the units in the Position column, the same units
are reflected in the limited range motion type.

e Every column in the Inertia table has its own unit’s selector and
the value may change based on the units selected.
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o User can also edit the load data by exporting the load data,
editing the fields in a spreadsheet, and re-uploading the Load
data by Import option.

1. Click [Next Step] on the top right corner. Based on the provided
parameters, the Motion Profile is defined on the Profile Editor

page.
2. Refer to “Define your profile” section to proceed further.

Carriage Cut Off Template This application is typically cutting strip material into pre-set lengths with

a ‘Flying Shear’ (heavy-duty knife on a moving carriage). The shear must
be stationary relative to the material (for example, moving at line speed)
when the cut is made, and the cut takes a fixed time.

Strip material is unwound from a reel at constant surface speed and fed
via separately driven leveler rolls. After the cut is complete, the shear is
stopped then moved back to its start position. It must accelerate to match
the line speed at the correct position to cut the required length of material.

Perform the following steps to add the Carriage Cut Off template to the
Motion Profile:

1. Under the Motion Definition menu, click [Set up Axis].
2. Under the Application Template, select the Carriage Cut Off
Template and click [Next Step].

Figure: Application Template

Set up Axis
Select

Motion Type

) Linear

—

) Rotary

()

() Rotary Complex

©

or Application template

@ Carrlage Cut Off () Crank Slhider () Cuteer Knife Drive

& 8 _| & a

i |

-
o
e —a

() Power Speed () Press Roll Feed {Tim () Press Roll Feed (Ang. .
e . &2

Q - " & "

ll] 2 t’-.[l‘ |'H & !I'i

() Unbalanced Load () Winder/Unwinder

D B

=

3. The ‘Confirm changes’ dialog displays. Click [Confirm].
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Figure: Confirm Changes
I
X
Confirm changes
Are you sure youwant to change Axis type?
The Carriage Cut Off template page displays.
Figure: Carriage Cut Off
[ Previous Step | [ Go to Axis Overview |
Carriage Cut Off

Load Process
Carriage Mass Unig Calculate Timing Based On
1 kg @ Line Speed

O Cuts per Minute
o m Max Average Ling Speed Liniie

01 m's -
0.01 _

6

I Jt .\G'!'!J':' :r...'I"li 1

Friction

Motion Timing
Move Type Cyele Time it servomotor
® Trapezoid 10 N
O Triangle

\f_)',g ime ;:"[ }
lerk Unit
] -

Settling Time Uit

01 5 .

Maowve Time Uil

94 3

4. Provide the load data details:

Table: Load Data
Type Field Description
Load Carriage Mass Total mass of the linear moving parts.
Drive Roll Diameter of the rall, driven from the motor.
Diameter
Friction Coefficient of friction of the sliding bearing.
Coefficient
Process Calculate Timing | Choose the option on which the timing should be calculated:
Based On o Line Speed: The speed of the line.

o Cuts per Minute: Number of cuts made per minute.

Max Average Line
Speed

Provide the value when the maximum design speed of the constant-speed
sections of the line is known. This speed does not refer to the peak velocity

of the feeder section, which is determined by application.

Cuts per Minute

Provide the value when the number of cuts made by the system per minute is

known.
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Cut Length The length of the cut. To cut longer lengths than this critical length, the line
speed must be reduced.
Motion Move Type Select the Motion type:

o Trapezoid: Select this option when the application needs to accelerate to a
maximum velocity and then travel at that velocity for a specified time or
distance. A trapezoidal move of the virtual axis produces a trapezoidal load

profile.
o Triangle: Select this option for a Triangular load profile.
Jerk This value sets the amount of S-curve of the Load Profile. For Trapezoid, the
default Jerk value is 0%.
Timing Cycle Time Calculated cycle time for the specified load profile.
Cut Time Time required for the carriage to synchronize accurately with the material.
Settling Time This is the time required for the system to achieve the required position

accuracy before the cut commences. The finer the required accuracy, the
longer the settling time value.

Move Time Time through which the load profile takes place.

NOTE: Ensure to provide valid parameters to calculate.
5. Click [Next Step]. The Confirm changes dialog displays.

NOTE: This dialog displays even if the user clicks [Previous Step]
on top right corner or the user wanted to leave the application
template page.

6. Click [Cofirm].
Figure: Confirm Changes

Confirm changes

Applying changes to the Applicanion Template will reser the current Motion
Profile to the default one for given Application Template. Do you want Lo
COnTinue

Confirm |

7. Based on the given parameters, the Motion Profile is defined on
the Profile Editor page.
8. Refer to “Define your profile” section to proceed further.

Crank Slider Template The Crank Mechanism is an arm attached at a right angle to a rotating
shaft by which reciprocating motion is imparted to or received from the
shaft. The Crank Slider template is used to calculate the load profile for a
given application.

Perform the following steps to add the Crank Slider template to the
Motion Profile:

1. Under the Motion Definition menu, click [Set up Axis].
2. Under the Application template, select the Crank Slider template
and click [Next Step].
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Figure: Application Template

Set up Axis

Select

Morion Type

) Linear

(O Rotary Comgplex

o s e

o Application template
() Carriage Cur O (0} Cuner Kpale Drive
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3. The ‘Confirm changes’ dialog displays. Click [Confirm].
Figure: Confirm Changes

=

Are you sure youwant to change Axis type?

Confirm changes

Confirm Cancel

The Crank Slider template page displays.
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Figure: Crank Slider Template
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4. Provide the load data details:

Table: Load Data
Type Field Description
Crankshaft [ Crank Radius The distance between crankshaft and crank pin.

The inertia of the crank alone when the connecting rad is disconnected.
Or the user can calculate the inertia using the [ Ticon. Refer to Inertia
Calculator section.

Crank Inertia

Linear Mass

Sliding Mass The mass of the load attached to the connecting rod at the gudgeon pin.
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Sliding Mass Offset

The minimum distance between the crankshaft and the path of motion of the
slider.

Connecting | Connecting Rod The distance from the crank pin center to the gudgeon (wrist) pin center.
Rod Length

Connecting Rod The total mass of the connecting rod.

Mass

Conrod Centre of | The location of the center of gravity of the connecting rod along its length

Gravity Offset starting from the point where it meets the crank arm

Conrod Inertia The inertia of the connecting rod about its own center of gravity.

Or the user can calculate the inertia using the [ Jicon. Refer to
Inertia Calculator section.
Force on Determines whether the end force is applied to the sliding mass based on the angular position of
Linear Mass | the crank shaft or the linear position of the sliding mass.

Crankshaft Angle | The angular rotation of the crankshaft at which the force is applied to the
sliding mass. Start force must be within one positive or negative revolution
and less than the end force angular position.

o Start: The starting angle for the Crank load profile. 90° indicates vertical
and gravity has no effect.
o End: The ending angle for the Crank load profile.

Slider Position The linear position at which the over is applied to the sliding mass. The
position is measured relative to the crank shaft. The crank shaft is
considered 0 position. Start force must be less than the End force position.
o Start: The distance between gudgeon (wrist) pin and crank shaft center

when force is applied.
e End: The distance between the gudgeon (wrist) pin and crank shaft center
when force stops.
Force Start The magnitude of the force at the start point.
End The magnitude of the force at the end paint.
Rows Define the number of rows in the Rotary Complex output.
Export to To transfer the geometrical data to the clipboard for pasting into the Logix Cam. The master axis
Logic Cam | is a virtual axis, and the slave axis is the crank axis. A trapezoidal move of the virtual axis

produces a trapezoidal load profile at the gudgeon pin. The master data must increase positively
s0 only that part of the cam that satisfies this requirement is exported.

Based on the provided parameters, Motion Analyzer calculates
the inertia table, complex graph, and simulation automatically
NOTE: Ensure to provide valid parameters to calculate and
animate the simulation. A toast message displays if invalid
parameters are provided.

The Inertia table displays.
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Figure: Inertia Table
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Table: Inertia Table

Field Description

Position Driving shaft angle with reference to the starting angle.
Inertia Load inertia for the given shaft angle.

External Torque | Torque applied at the given position.

Friction Torque
Linear Position

Torgue loss due to friction.
The mation of a point along a straight line.

Export To export load data as an external file in .csv format from the Complex Load

Data table.

NOTE: User cannot edit the labels and rows in the Inertia Table.

5. The Complex Load Graph displays the data on the graph. Hover
the mouse pointer on the graph line to view the values.
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Figure: Complex Load Graph
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6. The simulator displays the animated view of crank slider.

7. Click [Tools] to change the view the slider action .
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Figure: Tools
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Table: Tools
Field Description
3D view 3D view

| Axis rotation

Y-Axis (degree) Angle of axis rotation on Y-axis. Use [ Reset] to reset the Y-axis view to Zero.

Z-Axis (degree) Angle of axis rotation on Z-axis. Use [Reset] to reset the Z-axis view to Zero.

Animation speed | The speed of the axis. Range: 1-8.

Play/Stop To run the simulated crank image through the specified mation profile

Inclination angle | To change the Plane units and Crankshaft units. This action will change the
inertia table view.

8. On the animation, point the cursor on any entry field, and the
Parameter entry details display.
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Figure: Animation

Simulation

Tools

9. Click [Next Step]. The Confirm changes dialog displays.

NOTE: This dialog displays even if the user clicks [Previous Step]
on top right corner or the user wanted to leave the application
template page.

10. Click [Confirm].
Figure: Confirm Changes

)
Confirm changes

Applying changes to the Apglication Template will reset the cument Motion
Profile to the default one for given Application Template. Do you want 1o
COnnnue?

m Cancel |
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11. Based on the given parameters, the Motion Profile is defined on
the Profile Editor page.

Refer to "Define your profile" section to proceed further.

Cutter Knife Drive Template This application is typically cutting strip material such as steel into pre-set

78

Set up Axis

Select

Mation Type

) Linear

_—

) Rotary

@

() Rotary

Complex

©

lengths by means of a rotary knife (heavy-duty knife blades mounted on
a pair of rotating drums). The blades must be stationary relative to the
material (for example, moving at line speed) when the cut is made and
the cut takes place over a fixed drum angle.

Strip material is unwound from a reel at constant surface speed and fed
via separately driven leveler rolls. After the cut is complete, the drum is
adjusted forward or backward relative to the material in order to cut the
required length. It must return to line speed at the position required to cut
the required length of material.

When the cut-length is equal to the circumference of the locus of the knife
blade tip, it is said to be the synchronous cut length. In this special case,
the knife drums rotate at a steady speed.

Perform the following steps to add the Cutter Knife Drive template to the
Motion Profile:

1. Under the Motion Definition menu, click [Set up Axis].
2. Under the Application Template, select the Cutter Knife Drive
Template and click [Next Step].

Figure: Application Template

Application template
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3. The ‘Confirm changes’ dialog displays. Click [Confirm].
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Figure: Confirm Changes
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The Cutter Knife Drive template page displays.

Figure: Cutter Knife Drive Template
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4. Provide the load data details:
Table: Load Data

Type Field Description

Load Total Knife Inertia | Inertia of the knife assembly at the drive shaft.
Or the user can calculate the inertia using the [ Jicon. Refer to Inertia
Calculator section.

Contact Angle Time the material must be stationary in an accurate position.

Effective Diameter | As illustrated in the Cutter Knife Drive (Rotary Knife) diagram, this is the
diameter of the circle passing through the cutting edge.

Blades Per Knife | Number of blades around the circumference of the knife.

Cutting Force Maximum force required to cut through the material. Cutting force is
essentially constant while maximum torque occurs at the first point of knife
contact.

Process Calculate Timing | Choose the option on which the timing should be calculated:

Based On

o Line Speed: The speed of the line.
o Cuts per Minute: Number of cuts made per minute.
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Max Average Line | Provide the value when the maximum design speed of the constant-speed

Speed sections of the line is known. This speed does not refer to the peak velocity
of the feeder section, which is determined by application.

Cuts per Minute Provide the value entry when the number of cuts made by the system per
minute is known.

Min Cut Length at | This data is required when you select the option to enter data based on Max

Max line speed Average Line Speed. This is the critical condition on which the sizing pracess
is performed. To cut shorter lengths than this critical length, the line speed
must be reduced.

Motion Cosine The Cosine Compensation is used to make sure that while the press cutter

Compensation knife is in contact with the material being cut, the horizontal component of
the knife's velocity matches the material speed.

Jerk This value sets the amount of S-curve of the Load Profile. For Trapezoid, the
default Jerk value is 0%.

Timing Cycle Time Calculated cycle time for the specified load profile.

Cut Time Time required for the carriage to synchronize accurately with the material.

Settling Time This is the time required for the system to achieve the required position
accuracy before the cut commences. The finer the required accuracy, the
longer the settling time value.

Move Time Time through which the load profile takes place.

NOTE: Ensure to provide valid parameters to calculate.

5. Click [Next Step]. The Confirm changes dialog displays.
NOTE: This dialog displays even if the user clicks [Previous Step]
on top right corner or the user wanted to leave the application
template page.

6. Click [Confirm].

Figure: Confirm Changes
Confirm changes
Apply ng changes o the Apglicanon Template will reser the current Modion
Profile to the default one for given Application Template. Do you want 1o
COnQnue?
(e

7. Based on the given parameters, the Motion Profile is defined on

the Profile Editor page.
Refer to “Define your profile” section to proceed further.
Power Speed Template The Power Speed template is used to enter torque and speed values that

are used to calculate the power requirements for the application.

MOTION-UMOO4E-EN-P



Chapter 5 Define your profile

Perform the following steps to add the Power Speed template to the
Motion Profile:

Set up Axis
Select
Motion Type OR Application template
) Linear (O Carriage Cut OFf (O Crank Siider (O Cutter Knife Drive
d 8. &9 _
— o
O Rotary (O Press Roll Feed (Tim... (O Press Roll Feed (Ang...
20 . o
( v ( v
Nt R e
() Rotary Complex () Unbalanced Load O Winder/Unwinder

(9

1. Under the Motion Definition menu, click [Set up Axis].
2. Under the Application template section, select the Power Speed
template and click [Next Step].

Figure: Power Speed Template

3. The ‘Confirm changes dialog displays. Click [Confirm].
Figure: Confirm Changes

Confirm changes

Are you sure you want to change Axis type?

4. The Power Speed template page displays.
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5. Provide the Power and speed values:
Table: Power Speed Template

Field Description

Power Option Select the power option:

o Power/Speed: Use this template when the torque and speed values are
known at the load for the application.

o Continuous Power Range: Use this template when three of the following
values are known: maximum torque, minimum torque, maximum speed,
or minimum speed.

Continues Power Provide the Continues Power value along with their units.

Max Speed Maximum speed for the application.

Min Speed Minimum speed for the application. Ensure that this value doesnot exceed
the Max speed. This field is disabled if the Power option is Power/Speed.

Max Torque Maximum torque value for the application. This field is disabled if the Power
option is Power/Speed.

Min Torque Minimum torque value for the application.

6. Click [Next Step] on the top right corner. Based on the provided
parameters, the Motion Profile is defined on the Profile Editor
page.

7. Refer to “Define your profile” section to proceed further.

This application is typically cutting strip material such as steel into pre-set
lengths by means of a press shear (heavy-duty knife). The material must
be stationary when the cut is made, and the cut takes place over a fixed
amount of time of the driving crank whose speed is varied to match the
cut rate. Strip material is unwound from a reel at constant surface speed
and fed via separately driven leveler rolls into one end of a looping pit (a
free-hanging loop of material providing storage). On the other side of the
loop, a pair of feeder rolls grips the material and moves it forward the
required cut length and then stops. After the cut is complete, the material
is moved again. The average velocity of the nip/feeder rolls must be
equal to the constant velocity of the unwinder and leveler rolls.
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Perform the following steps to add the Press Roll Feed (Time) template to
the Motion Profile:

1. Under the Motion Definition menu, click [Set up Axis].
2. Under the Application Template, select the Press Roll Feed (Time)
Template and click [Next Step].

Figure: Application Template

Set up Axis
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(O Linear () Carriage Cut Off () Crank Slider () Curter Knife Drive
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ll
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3. The ‘Confirm changes’ dialog displays. Click [Confirm].
Figure: Confirm Changes

7

Confirm changes

Are you sure youwant to change Axis type?

Confirm Cancel |

The Press Roll Feed (Constant Time) template page displays.

MOTION-UMOO4E-EN-P 83



Chapter 5 Define your profile
Figure: Press Roll Feed (Constant Time) Template
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4. Provide the load data details:
Table: Load Data

Type Field Description
Load Moving Material The mass of the material in the loop and on the flat before the Nip/Feed rolls.
Mass
Bias Force The force required to overcome the force of gravity on the loop.
Drive Roll The diameter of the roll in direct contact with the strip, driven from the
Diameter motor.
Total Roll Inertia | The total inertia of the strip material at the drive shaft.
Or the user can calculate the inertia using the [ Jicon. Refer to Inertia
Calculator section.
Process Calculate Timing | Choose the option on which the timing should be calculated:

Based On

o Line Speed: The speed of the line.
o Cuts per Minute: Number of cuts made per minute.

Max Average Line
Speed

Select this option for data entry when the maximum design speed of the
constant-speed sections of the line is known. This speed does not refer to
the peak velocity of the feeder section, which is determined by Motion
Analyzer software.

Cuts per Minute

Provide this value when the number of cuts made by the system per minute
is known.

Max. Cut Length at
Max Speed

This data is required when you select the option to enter data based on Max
Average Line Speed. This is the critical condition on which the sizing process
is performed. To cut shorter lengths than this critical length, the line speed
must be reduced.
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Press Roll Feed (Angle)
Template

Motion Move Type Select the Motion type:

o Trapezoid: Select this option when the application needs to accelerate to a
maximum velocity and then travel at that velocity for a specified time or
distance. A trapezoidal move of the virtual axis produces a trapezoidal load
profile

o Triangle: Select this option for a Triangular load profile.

Jerk This value sets the amount of S-curve of the Load Profile. The default Jerk
value is 0%.
Timing Cycle Time Calculated cycle time for the specified load profile.
Cut Time Time required for the carriage to synchronize accurately with the material.
Settling Time This is the time required for the system to achieve the required position

accuracy before the cut commences. The finer the required accuracy, the
longer the settling time value.

Move Time Time through which the load profile takes place.

NOTE: Ensure to provide valid parameters to calculate.
5. Click [Next Step]. The Confirm changes dialog displays.

NOTE: This dialog displays even if the user clicks [Previous Step]
on top right corner or the user wanted to leave the application
template page.

6. Click [Confirm].
Figure: Confirm Changes

Confirm changes

Applying ¢

T

7. Based on the given parameters, the Motion Profile is defined on
the Profile Editor page.
8. Refer to “Define your profile” section to proceed further.

This application is typically cutting strip material such as steel into pre-set
lengths by means of a press shear (heavy-duty knife). The material must
be stationary when the cut is made and the cut takes place over a fixed
angle of the driving crank whose speed is varied to match the cut rate.
Strip material is unwound from a reel at constant surface speed and fed
via separately driven leveler rolls into one end of a looping pit (a
free-hanging loop of material providing storage). On the other side of the
loop, a pair of feeder rolls grips the material and moves it forward the
required cut length and then stops. After the cut is complete, the material
is moved again. The average velocity of the nip/feeder rolls must be
equal to the constant velocity of the unwinder and leveler rolls.

Perform the following steps to add the Press Roll Feed (Angle) template
to the Motion Profile:

1. Under the Motion Definition menu, click [Set up Axis].
2. Under the Application Template, select the Press Roll Feed
(Angle) Template and click [Next Step].
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Figure: Press Roll Feed (Angle) Template
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3. The ‘Confirm changes’ dialog displays. Click [Confirm].

Figure: Confirm Changes
I

Confirm changes

Are you sure youwant to change Axis type?

Confirm Cancel

The Press Roll Feed (Constant Angle) template page displays.
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Figure: Press Roll Feed (Constant Angle)
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4. Provide the load data details:
Table: Load Data

Type Field Description
Load Moving Material The mass of the material in the loap and on the flat before the Nip/Feed rolls.
Mass
Bias Force The force required to overcome the force of gravity on the loop.
Drive Roll The diameter of the roll in direct contact with the strip, driven from the
Diameter motor.
Total Roll Inertia | The total inertia of the strip material at the drive shaft.
Or the user can calculate the inertia using the [ Jicon. Refer to Inertia
Calculator section.
Process Calculate Timing | Choose the option on which the timing should be calculated:

Based On

o Line Speed: The speed of the line.
o Cuts per Minute: Number of cuts made per minute.

Max Average Line
Speed

Select this option for data entry when the maximum design speed of the
constant-speed sections of the line is known. This speed does not refer to
the peak velocity of the feeder section, which is determined by Motion
Analyzer software.

Cuts per Minute

Provide this value when the number of cuts made by the system per minute
is known.

Max. Cut Length at
Cuts/Min

This data is required when you select the option to enter data based on
Cuts/min. This is the critical condition on which the sizing process is
performed. To cut longer lengths than this critical length, the line speed must
be reduced.

Cut Angel

The crank angle during which the material must be stationary in an accurate
position. This value is only required for Press Roll Feed - Constant Angle
applications.
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Motion Move Type Select the Motion type:

o Trapezoid: Select this option when the application needs to accelerate to a
maximum velocity and then travel at that velocity for a specified time or
distance. A trapezoidal move of the virtual axis produces a trapezoidal load

profile
e Triangle: Select this option for a Triangular load profile.
Jerk This value sets the amount of S-curve of the Load Profile. The default Jerk
value is 0%.
Timing Cycle Time Calculated cycle time for the specified load profile.
Cut Time Time required for the carriage to synchronize accurately with the material.
Settling Time This is the time required for the system to achieve the required position

accuracy before the cut commences. The finer the required accuracy, the
longer the settling time value.
Move Time Time through which the load profile takes place.

NOTE: Ensure to provide valid parameters to calculate.
5. Click [Next Step]. The Confirm changes dialog displays.

NOTE: This dialog displays even if the user clicks [Previous Step]
on top right corner or the user wanted to leave the application
template page.

6. Click [Confirm].
Figure: Confirm Changes

Confirm changes

Applying changes to the Applicanion Template will reser the current Motion
Profile to the default one for given Application Template. Do you want Lo
COnTinue

Confirm | f

Based on the given parameters, the Motion Profile is defined on
the Profile Editor page.

7. Refer to “Define your profile” section to proceed further.

Unbalanced Load Template The Unbalanced Load template allows user to enter parameters for an
unbalanced load application. Motion Analyzer assumes that the axis of
rotation is parallel to the ground if no axis angle is entered and that
unbalanced masses create a gravity-related torque. Secondary Inertia,
Secondary Mass and Axis Separation parameters are required to
consider gravity-induced torque values.

Perform the following steps to add the Unbalanced Load template to the
Motion Profile:

1. Under the Motion Definition menu, click [Set up Axis].
2. Under the Application Template, select the Unbalanced Load
Template and click [Next Step].
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Figure: Application Template
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3. The ‘Confirm changes’ dialog displays. Click [Confirm].
Figure: Confirm Changes

Confirm changes

Are you sure youwant to change Axis type?

Confirm Cancel

The Unbalanced Load template page displays.
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Unbalanced Load

Figure: Unbalanced Load Template
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4. Provide the load data details:

Table: Load Data

Field

Description

Primary Inertia

The inertia of any balanced load about its own axis of rotation. For example,
if the main mass is a circular table which is driven about its own axis of
symmetry, then Primary Inertia is equal to the table inertia.

Or If the user has the measurements and other details of the balanced load,

click the [ Jicon to calculate the inertia of the balanced load. Refer to
Inertia Calculator section.

Losses The losses consist of the torgue lost in the system due to friction.

Axis Separation The distance between the secondary mass' center of gravity and the axis of
rotation.

Start Angle The starting angle for the Unbalanced Load praofile.

Secondary Inertia

The moment of inertia of the unbalanced mass about its own center of
gravity.
Or If the user has the measurements and other details of the unbalanced

load, click the [ Jicon to calculate the inertia of the unbalanced load.
Refer to Inertia Calculator section.

Secondary Mass

The unbalanced mass.

MOTI
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Axis Angle The starting angle of rotation. Zero indicates that at the start of the motion
profile, the center of gravity lies vertically below the center of rotation. This
is the position of the load if it is allowed to swing freely. Positive rotation is
clockwise.

NOTE: Based on the angle selected, the unbalanced diagram changes its axis.
Row Count Number of rows

Based on the provided parameters, Motion Analyzer calculates
the inertia table and complex load graph automatically.

NOTE: Ensure to provide valid parameters to calculate.

The Inertia table displays.

Figure: Inertia Table

Inertia Table
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Table: Inertia Table

Field Description

Position Driving shaft angle with reference to the starting angle.
Inertia Load inertia for the given shaft angle.

External Torque | Torque applied at the given position.

Friction Torque Torgue loss due to friction.

Export To export load data as an external file in .csv format from the Complex Load
Data table.

NOTE: User cannot edit the labels and rows in the Inertia Table.

5. The Complex Load Graph displays the data on the graph. Hover
the mouse pointer on the graph line to view the values.
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Figure: Complex Load Graph

Complex Load Graph
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6. Click [Next Step]. The Confirm Changes dialog displays.
NOTE: This dialog displays even if the user clicks [Previous Step]
on top right corner or wanted to leave the application template
page.
7. Click [Confirm].
Figure: Confirm Changes
Confirm changes
.:nnl, ng ‘h.‘i-"-!’_l?"i o rhe Applicanion Templare will reser the current Mogion
Profile to the default one for given Application Template. Do you want 1o
8. Based on the given parameters, the Motion Profile is defined on
the Profile Editor page.
9. Refer to “Define your profile” section to proceed further.
Winder/Unwinder The Winder/Unwinder template provides the required inputs to calculate

92

the Motion Profile for Winder or Unwinder applications.

Perform the following steps to add Winder/Unwinder template to the
Motion Profile:

1. Under the Motion Definition menu, click [Set up Axis].
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Figure: Set up Axis
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2. Under the Application Template, select the Winder/Unwinder
template and click [Next Step].
3. The ‘Axis Type’ dialog displays. Click [Confirm].

Figure: Confirmation

Axis Type

Are you sure you want to change Axis type?
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4. The Winder/Unwinder template displays.
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Figure: Winder/Unwinder Template
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5. Provide the following details:
Table: Bus Context Menu

Options Description

Winder/Unwinder Type The type of the Winder/Unwinder: Center Driven or Surface Driven.

o Center Driven: The roll is driven directly via a shaft at its center of rotation.
For a Center Driven application, Rotary Load is selected, and the roll is
modeled as Inertia and Torque in a Multi-segment profile. No further load
information needs to be added.

o Surface Driven: The roll is driven by the friction of rollers pressing onto the
circumference of the web. For a Surface Driven application, Linear Load and
Belt Drive are selected and the roll is modeled as Mass and Force in a
Multi-segment profile.

Important: The driving roll/rolls data should be added as Drive Roll and Idler

Roll.

Motion Type Select either Wind or Unwind for the application. This setting determines the
direction of pull from the web tension.

Diameter

Empty Diameter Minimum reel diameter when the roll is completely unwound.

Full Diameter Maximum reel diameter when the roll is completely wound.

Ratio Ratio of the Maximum/Minimum diameter of the roll.

Inertia

Empty Roll Inertia of the reel when it is completely unwound.

Material Only Inertia of the reel when it is at full diameter or completely wound.
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Untitled 1639471851966 Mation Definition: Setup A... Winder/Unwinder - New Axi...

Range Ratio of Maximum/Minimum inertia values. A large inertia range value is more
difficult to contral.

Web Tension

Min Minimum web tension for the application. It is used to calculate the Tension
Ratio.

Max Maximum allowable web tension for the material. The value is used for sizing
purposes.

Ratio Ratio of the Maximum/Minimum tension values

Max Web Speed Design speed of the material running through the machine.

Max Web Power Maximum web tension multiplied by the maximum web speed. This power is

regenerated continuously during unwind and should be catered for by suitably
rated dump resistors or a regenerative power supply. Motion Analyzer software
underestimates this rating by approximately 10%.

Motion Profile Parameter

Acceleration Time Shortest required acceleration time from zero to maximum web speed.
Deceleration Time Shortest required deceleration time from maximum web speed to zero.
Jerk This is the jerk for the acceleration/Deceleration of the profile segment.
Mirror This option is used only when a Wind and Unwind axis share a DC power rail.

The two axes are first sized as normal (for example, Profile Mirror is set to 0ff).
The Winder is then set ta Prafile Mirrar. This matches the twa axis mation
profiles as if they were connected by the web. This is necessary only to check
the system sizing. In this mode the motor winding temperature of the Winder
axis will be underestimated.

6. Click [Next Step] on the top right corner. Based on the provided
parameters, the Motion Profile is defined on Profile Editor page.

Figure: Motion Profile

Previous Step Go to Axis Overview m

Profile Editor

BB OO0t & Y G Ay [ nerv | Cea

B Mation
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0.00 2.00 10.00 15.00 20,00 23.00 20.00 35.00 A0.00 4300 0.00 22

7. If the user selects Surface Driven winder type, by default the Belt
Drive is selected under the components.

Note: In this case, user cannot delete the Belt Drive.
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Figure: Surface Driven Winder

Project =

InfoDev Progect

Mocion Defingion: Set up A

Winder/Unwander - New Axi

& Preferences
= I Architedrure Dhverveew
» % Power Bus
* B Power Bus
* MNew Axis 1
v Overview
= @ Monon Defeingn
B Secup Axs
& Winder/Urmninder
o Profile Editor
= & Componenis
& Belt v - —
© Trandmiidion
2 Motar
© Driv
@ Solution Search
D Analysis
o I Power Analyass
B Bill of Materials

T Project Report

Profile Editor

p hmaHo

Mooon

_ EompoomE At Comn =

[ Previcas step_| [ 6o o Axis Overvew |m

e

1500 000 &M

00 500 &5.00 0000

8. Click [Belt Drive], the components page displays.
Figure: Belt Drive
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9. User can update the parameters and click [Update Mechanism].

Note: Ensure to provide valid parameters.

10. The updated values get reflected on the components section of

the profile tree.
11. Refer to “Define your profile” section to proceed further.

The Profile toolbar contains buttons and pull-down menus to add, move
and remove the profile segments or an entire motion profile.

Figure: Profile Toolbar Features
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Action Toolbar

ACTIONS

B

Table: Profile Editor Toolbar Features

Feature Description

Cut To remove the selected profile segment in order to place it in another
location in the motion profile.

Copy To create a copy of the selected profile segment in order to replicate the
segment in another location in the motion profile.

Paste To replace the selected profile segment with a cut or copied profile segment.

Remove Deletes the selected prafile segment. You can also click the drop-down arrow
and select the Delete All option to delete all of the segments in your mation
profile.

Invert Segment To invert an index profile segment about the x-axis.

Undo Undo last action

Redo Redo last action

Previous Segment

Selects previous Segment

Next Segment

Selects next Segment

Add

To add profile segments to the end of your motion profile or selected
segment.

Insert To add profile segments to the start of your motion profile or before selected
segment.
Clear Clears profile

The Profile Editor Action Toolbar allows you to add, insert and modify
plot profiles for Motion, Inertia, Torque and Friction. Modifications
include cutting, copying, pasting, and deleting segments. You may also
undo and redo recent actions, invert segments, and navigate forward and
back through segments, and download your plot profile. Adding a
segment to your plot profile will append the new segment to the end of
your plot profile, while inserting a segment allows you to place a new
segment in between existing segments.

Figure: Action Toolbar

0 | Add~ Clear
Table: Action Toolbar
Icon Name Description
Cut Cut the selected segment from the plot profile.
Copy Copy the selected segment to the clipboard.
m Paste Paste a cut or copied segment into the plot profile.
Delete Delete the selected segment.
O Undo Undo last action.
Redo Redo last undone action
Invert Invert the plot profile.
Back Navigate back one segment.
Forward Navigate forward one segment.
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Edit Graph

Import Profile | To import a profile. Refer to Impart Motion Profile on page 115
section to import a Mation Praofile.

g . 1 [ad Add a new segment to the end of the plot profile. The following
types of segments can be added:

Acceleration/Deceleration

Index

Cruise/Dwell

Cam

Index Advance

Inertia

Torque

Friction

Insert Inserts a new segment between two existing segments.  The
segment types available in the ‘Add’ drop-down are also available
in the 'Insert’ drop-down.

Clear Clear data from the plot praofile.

NOTE: Use the mouse wheel to scroll up/down and zoom in/out within
the Profile Editor.

1. On the right pane, click the [:”'1_:] icon. The Profile Editor panel
displays.

Figure: Edit Graph
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2. Using the following options, the User can change units, toggle
on/off the plots and the axes:

a. Initial Conditions: To edit the Profile name, initial velocity, and
initial position along with their units.

b. Motion: To view the change in velocity, position, acceleration,
jerk, and time while moving the cursor on the graph at a given
time. The Profile Editor panel allows the User to change the
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Edit Segment

units, hide/show a parameter, and the Y-axis toggle button
allows the User to toggle the Y-axis on/off on the plot and may
also be used to gain space.

c. Segment Loads: To view the Load Inertia and Applied torque
values. The Profile Editor panel allows the User to change the
units, hide/show the parameter, and the Y-axis toggle button
allows the User to toggle the Y-axis on/off on the plot and may
also be used to gain space.

d. Additional Loads: To view the Inertia, torque, and friction
values. The Profile Editor panel allows the User to change the
units, hide/show the parameter, and the Y-axis toggle button
allows the User to toggle the Y-axis on/off on the plot and may
also be used to gain space.

NOTE: Only the initial condition can be edited. The other options are used to change the display options
(hide/show, change UoM) and does not affect the profile. User can change the units, toggle on/off the
plots and the axes, but cannot support swapping of axes.

3. Each colored line indicates a unique parameter in the motion
profile.

4. Use the View option [ E ] to hide/show the graph of a particular
parameter.

TIP: Use the mouse wheel to scroll up/down and zoom in/out within the Profile Editor.

Perform the following steps to edit a segment:

1. Select the type of a segment, the selected segment gets
highlighted, and the respective edit panel and the graph displays
in the second plot as shown in the following image:
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Figure: Edit Segment
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2. Each Profile Segment Type has a different associated Segment

Edit window:
Table: Edit Segment
Parameter Description
Accel/Decel Provides parameters for an Acceleration or Deceleration profile segment.
Index Provides parameters for an Index profile segment. An Index profile segment consists
of an Acceleration, a Cruise, and a Deceleration.
Cruise/Dwell Provides parameters for a Cruise or Dwell profile segment. The profile segment is

considered a Cruise if the velacity at the end of the previous profile segment is
non-zera and is considered a Dwell if that velacity is zero.

Cam Provides parameters for a Cam profile segment.
Index Advance To select more advanced velocity, acceleration, and jerk profiles for an Index prafile
segment.

Segment Loads

Load Inertia Load inertia for a given segment.
Applied Torque Torque applied at the given position.
Friction Torque loss due to friction.
Accel/Decel

Provide the following parameters for Acceleration/Deceleration:
Table: Accel/Decel

Parameter Description

Data Entry Permutation Select an option to provide the profile segment parameters:
o Time Distance

o Time Velocity

o Time Acceleration

o Distance Velocity

o Distance Acceleration

o Velocity Acceleration

Jerk Provide a value to set the amount of S-curve of the Acceleration/Deceleration
profile segment. Increasing the percent jerk increases the amount of S-curve.
Motion Type Select whether to input Incremental or Absolute parameter values.

o Incremental values represent the change either in the distance or time that
occurs during the profile segment.

o Absolute values represent the total distance or time elapsed throughout the
entire motion profile.

Distance/Time/Velocity/Acceler | Provide the parameter for any one of the Distance/Time/Velocity/Acceleration
ation based on the Data Entry Permutation selection to define the profile segment.
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Figure: Accel/Decel
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Provide the following parameters for Index:

Table: Index

Parameter

Description

Index Type

Triangle: 1/2 acceleration and 1/2 deceleration mation profile.

Trapezoidal: This index type allows the User to use sliders to provide the velocity
and time axes of the motion profile.

Vertical Bar: Adjusts the height/velocity component of the motion profile. As the
value of the slider is increased, more time is spent accelerating and
decelerating the load and less time is spent dwelling at a constant velocity.
Horizontal Bar: Adjusts the ratio of the time spent accelerating to the time spent
decelerating for the profile segment. A negative value on the slider indicates
that more time is spent decelerating the load than accelerating it. A positive
value on the slider indicates that more time is spent accelerating the load than
decelerating it.

Smoothness

Custom: 0% Jerk (Trapezoidal)
Standard/Automatic: 40% Jerk (Partial S-curve)
Maximum: 100% Jerk (Full S-curve)

Acceleration
Jerk/Deceleration Jerk

The percent of time for Acceleration/Deceleration Jerk increases the peak
acceleration (and therefore current) above that of a trapezoidal motion profile.
The acceleration of a trapezoidal motion profile is taken to be 100%.

Motion Type

Select whether to input Incremental or Absolute parameter values.
Incremental values represent the change in either the distance or time that
occurs during the profile segment

Absolute values represent the total distance or time elapsed throughout the
entire motion profile.

Distance/Time

Select and enter either the Distance or Time parameter to define the profile
segment.

Positive/Negative Velocity
Limit

When the User provide the Positive or Negative Velacity Limit for the profile,
Motion Analyzer adjusts the acceleration and deceleration times required to
reach the desired velocity limits.
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Figure: Index
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Table: Segment Loads

Parameter Description

Load Inertia Load inertia for the given segment.
Applied Torque Torque applied at the given position.
Friction Toque loss due to friction.
Cruise/Dwell

Provide the following parameters for Cruise/Dwell:

Table: Cruise/Dwell

Parameter Description
Data Entry Permutation Select an option to provide the profile segment parameters:
e Time
o Distance
Motion Type Select whether ta input Incremental or Absolute parameter values:

o Incremental values represent the change either in the distance or time that
occurs during the profile segment.

o Absolute values represent the total distance or time elapsed throughout the
entire motion profile.

Segment Loads Provide the parameter for any one of the following:

e Load Inertia

o Applied Torgue

e Friction
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Figure: Cruise/Dwell
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Provide the following parameters for Cam:

Table: Cam

Parameter Description

Beginning Slope Provide the slope value for the beginning of the segment.
Ending Slope Provide the slope value for the end of the segment.

Import from Logix Explorer

Import data from Logix.

Export to Logix Explorer

Export data to a clipboard.

Master/Slave Elements

Use the [+] and [-] icon under the Modify column to add or remove Master
and Slave elements or madify the segment type. The following segment
types are available:

o Linear

o (Cubic

Show

View the desired number of elements.

Master Conversion 1 MU

Specify the conversion factor and unit to be used in Master Conversion.

Slave Conversion 1SU

Specify the conversion factor and unit to be used in Slave Conversion.

Segment Loads

Provide the parameter for any one of the following:
e Load Inertia

o Applied Torgue

o Friction
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Figure: Cam
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To import data from Logix:

1. Click [Import from Logix Explorer]. The Import CAM Profile dialog
displays.

Figure: Import CAM Profile

Import CAM Profile

0 0 0.007250917 Cubic
0.0018 0 0.007927301 Linear
0.0036 0 0.00B8664852 Cubic
0.0054 0 0.009467818 Cubic
0.0072 0 0.0103359851 Linear
0.00%9 1] 0.0112878862 Linear
0.0108 @ 0.012318361 Linear
0.0126 0 0.013441855 Cubic
0.0144 0 0.014601154 Cubic
0.01e2 0 0.015%83801 Linear
0.018 0 0.01741%77 Linear
0.01%8 O 0.018%8082%9 Cubic
0.021e 0 0.020675428 Cubic
0.0234 0 0.022526646 Cubic
0.0252 0 0.024332¢€1%9 Linear
0.027 Q 0.026708785 Cubic
0.0288 0 0.025065219 Linear
0.0306 0 0.031625862 Linear
|

I Clear H Import ‘

2. Copy the data from a clipboard. The User has the privilege to edit
the data on this editor.

NOTE: Ensure that the data provided is valid and is in ascending order. The maximum number of
elements allowed is 300 and the minimum is 2. Segment name must be either cubic or linear.
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3. Click [Clear] to clear the input data in the editor.
4. Click [Import]. The data is displayed in the table and the relevant
changes are reflected in the graph.

Figure: Import

Edit Segment
S CAM
Segment Loads
Legmaent Type nig Ending Slope Unit Load [nertia Undt ,
Cam w 0540096585513 rpm . O rem 0 kg - m »
Ehira Applied Torque Ut
Import from Logix Designer/csy | | Export to Logix Designas/Csy 1BResulz 10 = 2 » lumpeo o M *
Friction J
Element  Leader Follower Type Modify 0 .
0 0 0 Segment Type -4 )
1 0.0018 0.00793 Linsar - —+
2 0.0036 0.00866 Cubic - + G
3 0.0054 0.00947 Cubic . + O
4 0.0072 0.01034 Linear - + G
5 0.009 001129 Linsar - + @
6 0.0108 0.01232 Linear - + &
7 00126 0.01344 Cubie . + G
8 00144 001466 Cubic - -|- [E}
a 0.0162 0.01598 Linear - + G
Uinét
Leader Conversion 1 MU = 1 3 -
Follower Conversion 15U= 1 o red
Figure: Import Graph
[ |
10,70 — =
2.40
6.21
3.92 1.50
1.62 1.00
0.57 0.50 ~— P
286 0,00 I
260 280 3.00 320 340 360 180 400 420 4,40

5. If the data being imported through the editor is invalid, a validation
message will display.
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Figure: Invalid Data

Import CAM Profile

6. If the data being imported contains more than 300 segments, a
message stating that "the pasted profile contains too any
segments” will display.

Figure: Too Many Segments

Import CAM Profile

[ Clear || Import

7. If the data being imported contains less than 2 segments, a
message stating that "the pasted profile does not contain enough
segments” will display.
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Figure: Not Enough Segments

Import CAM Profile

Clear Import

To export the data to a clipboard:

1. Click [Export to Logix Explorer]. The Cam Segment Export dialog
displays.

Figure: Export

@ CAM Segment: Export

CAM data copied to clipboard successfully

2. Click [Accept]. The data will be copied to a clipboard. The exported
data matches the data in the table.

Index Advance

Provide the following parameters for Index Advance:

Table: Index Advance
Parameter Description

Data Entry Permutation Select the Data Entry Permutation.
o Simple Harmonic Motion

o 2-3 Polynomial

o 3-4-5 Polynomial

e 4-5-6-7 Polynomial

o Modified Sine

o Adjusted Sine

o Modified Trapezoid
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Edit Segment
S Index Advance

Segment Type
Index Advance -

Data Entry Permutation

Simple Harmonic Motion

Numbers of elements

20

Parameter

Description

Number of Elements

Provide the desired number of elements.

Motion Type

Select whether to input Incremental or Absolute parameter values.

o Incremental values represent the change either in the distance or time that
occurs during the profile segment.

o Absolute values represent the total distance or time elapsed throughout the
entire motion profile.

Segment Loads

Provide the parameter for any one of the following:
o Load Inertia

o Applied Torque

o Friction

Figure: Index Advance

Mation Type

@® Incremental

O Absolute

Time Unit

1 s -

Distance Unit

1 m .
Additional Loads

Edit Segment provides the User with the option to select additional loads,

Segment Loads

Mass Unit
0 kg -
Force Unit
Unit 0 N -
mis
Friction Coeffici...  Unit
Unit 0 -

m

which include Inertia, Torque, and Friction. To select a load, click the
ADD or INSERT buttons and click the desired load. Once the load
segment is added, the User may edit the load parameters in the
Additional Loads input pane and view the changes on the Segment

Graph.

Inertia

Provide the following parameters for Inertia:

Table: Inertia

Parameter

Description

Permutation (Variable)

The following parameters can be defined for Variable Permutation:

o Start Time: Define the start time and the desired unit of measurement.

o End Time: Define the end time and the desired unit of measurement.

o Start Inertia: Define the start inertia and the desired unit of
measurement.

o End Inertia: Define the end inertia and the desired unit of measurement.

Permutation (Constant)

The following parameters can be defined for Constant Permutation:

Click Apply Changes when you are finished.
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Figure: Inertia - Variable Permutation

Edit Segment
ﬁ Inertia
Permutanion
Varlable -
Start Time Wit Emd Temee Unit
43 H . 22 H =
Start [nertis Uit End Inertia Unit
0.01 kg-m® L 001 kg mt
MERTLA
(kg - mi)
|
[
(]
0.01
0.m
0.0
0.1
4.50 4,50 4.70 4.80 4.90 5.00 5.10
Figure: Inertia - Constant Permutation
Edit Segment
& Inertia
Permetation
Constant -
Full Load Unit
0o kg - -
RTL
oot
oo
0.01
oo
oot
oo
0.00 0.50 1.00 1.50 200 250 3.00 350
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Torque

Provide the following parameters for Torque:

Table: Torque

Parameter

Description

Permutation (Variable)

The following parameters can be defined for Variable Permutation:

o Start Time: Define the start time and the desired unit of measurement.

o End Time: Define the end time and the desired unit of measurement.

o Start Torque: Define the start torque and the desired unit of measurement.
o End Torque: Define the end torque and the desired unit of measurement.

Permutation (Constant)

The following parameters can be defined for Constant Permutation:
o Full Load: Define the full load value and the desired unit of measurement.

Click Apply Changes when you are finished.

Figure: Torque - Variable Permutation

Edit Segment
%) Torque

as
4

4

4

0.00 0.10 0.20 0.30 0.40

0.50 0.E0 0.70 0.80

0.50
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n2

Canstant

Edit Segment
) Torque

1N

0.00

0.50

1.00

Figure: Torque - Constant Permutation

1.50 2.00

Friction

3.00 350 4100 450 5.00

Provide the following parameters for Friction:

Table: Friction

Parameter

Description

Permutation (Variable)

The following parameters can be defined for Variable Permutation:

o Start Time: Define the start time and the desired unit of measurement.

o £nd Time: Define the end time and the desired unit of measurement.

o Start Friction: Define the start friction and the desired unit of measurement.
o End Friction: Define the end friction and the desired unit of measurement.

Permutation (Constant)

The following parameters can be defined for Constant Permutation:
o Full Load: Define the full load value and the desired unit of measurement.

Click [Apply Changes].
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Figure: Friction - Variable Permutation

Edit Segment
% Friction

Permytation

Variable -

Saart Tieme Unit Emd Tirme Unit
435 ] . 23 ] -

Sqart Friction Uinit Emd Fricticn Uit
1 Men . 1 Hm -

FRICTION

(W)

1.03

1.05

1.0

0.8/

054

0.30

4.50 4.60 4.70 4,80 490 5.00 510 520 530 5.40
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Figure: Friction - Constant Permutation

Farmutaics

Constant

Edit Segment
45 Friction

Full Load

Unig
Nm -

1.05

1.0

.57

054

0.90

Q.00 030

4.00 4.30 200

4
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General Data

Il hotion Profile

Lefccessibilitye Good to go

Import Motion Profile

This section describes the Excel format in which imported Motion Profile
shall be defined. It covers several mandatory points how such file should
be implemented along with screenshot examples attached to the
explanations.

The document is split into chapters describing separate Excel
worksheets, responsible for defining the Motion Profile data, the motion
itself and loads.

Prerequisites

When importing Motion Profile using the excel template, one must
remember that given profile can be imported only to the Axis with the
same type, ex. Rotary profile can be imported only to the Rotary Axis.
Profile imported to Axis with different type will result in error.

Under this term rely on such things as Name, Profile Type, Profile
Version and Motion Type.

This data must be defined in a separate worksheet named as “Motion
Profile Data”.

Each of these values must be defined as separate column, as shown on
the example below.

Figure: Example of Motion Profile Data Worksheet

Profile Wersion Motion Type

1 Rotary

Motion Profile Data [EINBHTT ()] ! [
ttings @
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16

Columns Explanation

o Name should contain single row with value representing the name
of the Motion Profile,

o Profile Type — should have single row with MA value

e Profile Version - should have single row with 1 value, which
represents the Motion Profile format version

¢ Motion Type - describes the type of the Motion Profile; this accepts
values such as Rotary or Linear

¢ Inclination - column should be added if the Motion Profile is Linear
type; the value must be provided in degrees

Figure: Linear Motion Profile Data Worksheet Example

Profile Type Profile version
El Linear Motion Profile ma

Guicle Motion Profile Data

1 Rotary

Motion ‘ ®

The Motion Profile can have loads defined. These should be defined as
separate worksheets, named as following:

For Rotary Motion Profiles:

¢ Inertia: The name of worksheet is {Inertia} in [kg - m2]

e Torque: The name of worksheet is {External Force or Torque} in
[Nm]

¢ Friction: The name of worksheet is {Friction} in [Nm]

For Linear Motion Profiles:

o Weight (mass): The name of worksheet is {Weight} in [kg]

e Force: The name of worksheet is {Force} in [N]

¢ Friction Coefficient: The name of worksheet is {Friction
Coefficient}

Each of the worksheets representing the loads must be defined in
specific format.

The first cell within the worksheet represents the Name of the Load.

Next in the second row there are Column Headers defined, where the
first column represents the Time (s) and second column the Load name.
The headers for second columns must be named correctly, according to
given load.
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Pl Time (5]

External Force or Torgue
-14.63490133
-14.61974058
-14.66887335
-14.65726228
-14.61549143
-14.66177351
-14.82543418
-14.93560003
-15,18495334
-15.28945228
-15.37524481

-15.4541144
-15.48004963
-15.45161045
-15.48513488
-15.53310114
-15.54176557

-15.5274956
-15.49358801

External Force or Torque Worksheet Example

{External Force or Torgue} - Lo Motion ‘ @

Keep in mind that for given Motion Profile type, only selected Loads are
available, otherwise the import will fail.

The Motion Profile depends on the Motion data itself. The Basic Motion
Segments include Accel/Decel, Index and Cruise Dwell.

The individual segments data is defined based on Time, Position,
Velocity, Acceleration, Jerk and Smoothness.

All these variables are defined in worksheet named Motion within
separate columns, named accordingly to the Profile Type. The difference
in headers between Linear and Rotary Profile Types comes down to the
hardcoded units.

The column headers for Linear Profile are as following:

Time (s) — the time

Position (m) — position at given time

Velocity (m/s) — velocity at given time

Acceleration (m/s”*2) — acceleration at given time
Smoothness (%) — jerk percentage value, accepts values from
range 0 to 1

For Rotary Profile the columns are as following:

Time (s) — the time

Position (rad) — position at given time

Velocity (rad/s) — velocity at given time

Acceleration (rad /s*2) — acceleration at given time
Smoothness (%) — jerk percentage value, accepts values from
range 0 to 1
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Example of Motion Data Defined for Linear Profile

s

Time (s) Position {m welocity (mys) Acceleration {m/s42) Jerk (m/sn3) Srnoothness (%)
0 0.007250917F

0.007327301
0.008664852
0.00946731%
0.010339951
0.011287862
0.012319381
0.013441855
0.014661134
0.013383801
0.01741977
0.018580929
0.020673428
0.022526646
0.024532619
0.026708785
0.029069219
0.031629862
0.03440667
0.03741598

| Guide | KMotion Profile Data Motion

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

o Ty s Y e [ s g [ o R e s g e R e [ e e R e s g e R [ e |
o o o o o o o o o o o o o o o oo oo o0

=

The Index segments are defined in a unique way compared to others,
Index segments meaning additional columns and data must be included so that the
segments are correctly recreated.

The additional data is included in following columns:

o Segment_type — type of Index segment, accepts values
Trapezoidal or Triangle

o Segment_jerkAccelerationPercent — this impacts the
smoothness of acceleration in percentage (accepts values 0 —
100)

o Segment_jerkDecelerationPercent — this impacts the
smoothness of deceleration in percentage (accepts values 0 —
100)

o Segment_positiveVelocityLimit — positive velocity limit
(maximum) in [m/s] or [rad/s]

¢ Segment_negativeVelocityLimit — negative velocity limit
(minimum) in [m/s] or [rad/s]

¢ Segment_specifyVelocityLimit — accepts values TRUE or
FALSE, IT MUST BE SET!

Sample Index segments With All Necessary Data

B £ G | N 1
| [ Fosition (m) Velosity (m/s) Acceleration (/s Jerk (m/s%3)  smoothness (%)  Segment_type Segment_|erkacceleiSagment_jerkDaceler sagment_absolutevelo Segment_positivevelt Segment_negativevi Sagm ent_spacf: Segment_caminitia Segment_transtarmeduration
a5 [ U Trapetoidal 10 10 ] 12 01 TRUE
as a b Trapezoidal 10 L} a L2 0.2 TRUE
a5 o 0 Triangle 100 100 o 5 2 TRUE

Motion Frofile Data  [JELEITE]
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CAM Segments

hlasterhill  Slavesl
1
2
R
4.5
5.5

1
2
2.9
3.9
3.9

Requirements
When defining segments, following conditions must be met:

1. Time must be positive.
2. The Positive velocity limit for Index segments must be larger than
segment velocity.

CAM Segments belong to Advanced Segments and require additional
configuration. Because of that, they are defined in separate worksheet
called CAM Profiles.

The CAM table values are defined in following columns:

e Key — this refers to the row number of Segment defined in Motion
worksheet, which will be replaced by the CAM segment itself
MasterMU - time when the subsegment ends in [s]

¢ SlaveSU - the final position achieved when subsegment ends in
[rad]

¢ SlopeSUMU - the ending slope provided in [rad/s]

o Type — type of CAM segment, accepts values Cubic and Linear

Figure: Example of CAM Segments Define

] Acceleration (rad/s+2) Jark (rad/s"3) Smoothness (%) Segment_type S
4.5 0 Trapezoidal
4.5 0 Trapezoidal
1] 1]

CAM Prefiles |

SlopesSUMU Type

0 Cubic
0 Cubic
1 Cubic
1 Cubic
1 Cubic

| Guide | Wotion Profile Data | WMatian CAM Profiles

The CAM segments do not act as a standalone segment but rather
replace provided one in Motion, based on Key property.

In the above example you can see two CAM segments defined, one
defined in between different segments and the other one at the end of the
Profile.

As you can see in Motion, the Cruise Dwell segment that starts at 2s is
in the end being replaced by the CAM segment from CAM Profiles
worksheet.
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Chapter 7

Components

The Components section allows user to select different types of
Mechanisms, transmissions, drives and motors for an axis.

Mechanism 1. On the profile editor page, select a Linear axis type and click
[Next].
2. Under components, the Linear Mechanism Component displays.
Figure: Linear Mechanism Types

| @ FactonTatk® Motion Anstyzer - Armorineti Distributed Serve Drives

File W¥iew Tools Melp

TEE @0 ®

\rmorKinetix Distributed 5. Ao Crverview - New Axis 2 Companents: Linear Mecha... = ]

© Preferences

[ Previous Step. | i GO (0 Axis Overview | Gu to Solution Search @l
« B Architecture Overview

» L Power Bus Components
» L [Copy] Power Bus

Linear Mechanism Type Drive )
= New Axis 1

= m Overview e ”T
» & Motion Definitio | 3 T < I '
* @ Components -1—'- ol

® Belc Orive Linear Mechanism Type :n::

& Transmission

@ Mator

@ Drive

Linear Mechanism Type
& Solution Search
O Integrated Actuator (O Linear Servo Mator (O Custom Mechanism
@ Analysis
» Mew Axis 2
P Overview ‘\\\ Bl

R : ,

r I - s
» I Power Analysis A \.1 \\‘._- |'_l-"

3 Bill of Materials

i
SLE

Project Report

3. Choose the following Linear Mechanism types:

¢ Integrated Actuators
e Linear servo Motors
e Custom Mechanisms

Change Motion Type

If the user defines a motion in Rotary motion type and configures motor,
transmission and drive and wanted to change the motion type to linear:

1. Go to the Set-up Axis page, click [Linear] under motion type and
click [Next].

2. The Confirm changes dialog displays.
3. Click [Confirm] to change the motion type.
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NOTE: Ensure that the defined motor, transmission, and drive may get
effected, if the motion type is changed in the defined profile and the
warning signs display across the defined motion tree in the left panel.

NOTE: Click the [ E:] icon on any given component and the
Component’s description is displayed.

Component Description

W & P e
* 5 Pows By Components
Mew &
Tramsmissians Mater Drive:
- Oerien
» & Rivcien Def
v [}
- L4 { £
_
Yew And
e s Tramsmissions
Bl & WAl
- + Chan B Sprocket. 4 Spus Gt +

Integrated Actuators Integrated actuators are complete direct-drive, ballscrew, or rollerscrew
linear motion solutions from Rockwell Automation's Allen-Bradley
product line. All components such as a transmission, gearbox, bearing,
magnet, etc. are fully integrated into the product. Includes MPAR/MPAI
Electric Cylinders, MPAS Linear Stages, and LDAT Linear Thrusters.

Perform the following steps to add a component from Integrated
Actuator:
1. Under the Linear Mechanism, select the Integrated Actuator and
the list of available Actuators display.

Figure: Integrated Actuator

Linear Machanism Typse

[_é,‘ |fii:|::|.;l:éli-ﬂ-.-ﬂ{.f.l-.l-¢.l-lﬂ ] O Linear Sanad MoLor D Curseoim Mechanism

% e
== Farnily View
[ vP.series Electric € O mp-series Imegrated [ mP-Series Direct Lin [0 LDwaT-Series Integrat [0 MP-Series Heavy Duty. O MP-Semies™ Electric
— p— =
) s ;
20 (=
|§ =

122 MOTION-UMOO4E-EN-P



Chapter 7 Components

User can select the Actuator from Family View or Table View:

e The Family View tab displays a list of Actuator families which
can be selected.

o The Table View tab displays a list of available Actuator. User
can scroll down or use the Search option for a desired Actuator.

Figure: Table View

select
=]
m]
[m]
[m]
=]
[m]
[m]
o
=]
=]

Linear Machanism Type

() Linear Servo Moror ) Custom Mechanism

Catatog Number Peak S0a8 Force [N] Conmnious Stall Force [N] ‘Swroke Lengeh [m] Max Accederarion [ms] Wax speed [mis] Carriage Mass [kg]
LOWT-5031070x Do 188 813 an ] 24 2834
LDAT-5031020: D 188 83 8z W a 343
LOAT-5003 1080-Dox 158 #13 a3 “ i3 &034
LET- 55081 (- Coe 68 [2E] G % i Akl
LOAT-5032090- Do 58 L] % 11 343
LOAT-503 2090 Exn 338 124 a1 5 31 43
LDAT-S032020- Do 36 L] ] 41 4034
LLAT- SO o e 5 LH " at At
LOAT-503 2030 Do e ] o w a7 FTrH
LDAT-5032030-Exn e ] 03 £ 47 R

2. Select the required component and the respective Actuator
displays under the Components section as shown in the following
image:

Figure: Components

Components
Integrated Actuator o Drive o
FAMILIES PRODUCTS ~
w LDAT-5031010-Dxx  <ffmmm i) g
@
2 < [ \JJ ) <
o There are no families selected o =
=
+Add
Drive

Linear Mechanism Type

@ Integrated Actuator (O Linear Servo Motor () Custom Mechanism

—
wmm Table View
—

3. Click [Next Step].
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Linear servo Motors

High speed linear servo motors are direct-drive coil and magnet
packages that allow you to fully customize your own linear solution. LDC
iron core servo motors have high force density while LDL ironless servo
motors provide smooth, zero-cog motion.

Perform the following steps to add a Linear Servo Motor:

1. Under the Linear Mechanism, select the Linear Servo Motor and
the list of available motors display.

Figure: Linear Servo Motors

Linear Mechanism Type

(O Integrated Actuator

. iy ]

o (Y

’__
[

[ | | _—
mm Family View

[J LDL-Series Linear Se...

() Custom Mechanism

(® Linear Servo Motor

[J LDC-Series Linear Se...

124

KV
KV

User can select the Motors from Family View or Table View:

e The Family View tab displays a list of Linear Servo Motor
families which can be selected.

e The Table View tab displays a list of available Linear Servo
Motors. User can scroll down or use the Search option for a

desired Linear Servo Motor.

2. Select the required motor and the respective motor displays under
the Components section as shown in the following image:

MOTION-UMOO4E-EN-P



(O Integrated Actuator

®
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Family View

[+

Linear Mechanism Type

(® Linear Servo Motor () Custom Mechanism

Chapter 7 Components
Figure: Components - Family
Components
Linear Servo Motor ] Drive 1]
FAMILIES PRODUCTS
o LDL-Series Linear Servo Motors I} =
= T
2 1 <
5 There are no products selected |
—
+ Add
Drive
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Figure: Components - Table

Components
Linear Servo Motor ] Drive o
FAMILIES PRODUCTS -
" LDL-Series Linear Servo Motors (] :
() i
& i
a < ] <
3 R
+ Add
Drive
Linear Mechanism Type
(O Integrated Actuator (O Custom Mechanism
e
“MLTE' -
@ @ @
E Table View
3. Click [Next Step].
NOTE: If user switches between the Linear Mechanism types, a warning dialog displays. To proceed,
click [Continue] and add the desired component.
Figure: Change Linear Mechanism types
2 Your Linear Motors will be removed
Are you sure you want to continue?
Custom Mechanisms Select t.he Custom Mechanism and the following Linear Mechanism
types display:
e Lead Screw
o Belt Drive
e Chain & Sprocket
e Rack & Pinion
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Figure: Custom Mechanism

Linear Mechanism Type

(O Integrated Actuator () Linear Servo Motor r@ Custom Mechanism

Yy

g Fi | .

- \ NS St
R . L

Choose A Mechanism Type

(O Lead Screw (O Belt Drive (O Chain & Sprocket (O Rack & Pinion

= 0 -
To— €. unm R
N\ R
i ® D i
Lead Screw A lead screw is coupled to a rotary motor and causes relative linear

motion between a rotating screw and its non-rotating nut.

1. Select [Lead Screw] and provide the following parameters:

Field Description

Name Name for the Lead Screw type.

Lead The distance that the slide moves per one full rotation of the screw shaft.
Inertia The inertia of the lead screw if the lead screw rotates, and the nut is stationary.

Provide the inertia of the nut when the Lead screw is stationary, and the nut rotates.
Or If the user has the measurements and other details of the Lead screw, click the [

Jicon to calculate the inertia of the Lead screw. Refer to Inertia Calculator
section.

Pre-Load The friction torque produced by pre-loading the two nuts of a ball screw against
each other. This is done to reduce backlash and increase stiffness in the system.
Seal friction should be included in this value. This value can be obtained from the
manufacturer's data and is normally quoted in datasheets.

Efficiency The efficiency of the lead screw. The efficiency value depends on unit of measure,
which can be % or none. If there is no unit selected, it is written as a decimal
(between 0 and 1). If the % is selected, this value is multiplied by 100

Slide Mass The mass of the slide travels along the lead screw. This mass is affected by gravity if
the inclination in the Load Type Tab is non-zero.

NOTE: Ensure that these values are defined and should be
greater than or equal to “0”.

2. Click [Add Mechanism] and the customized Lead Screw linear
mechanism is added to the components.
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Figure: Add Mechanism

Components
Custom Mechanism Transmissions o]
FAMILIES PRODUCTS
= ]
& 4 [
i | A o
g There are no families selected < OR ' <
+ Add - add
Transmission Gearbox
Linear Mechanism Type
O Integrated Actuator (O Linear Servo Motor ® Custom Mechanism
FE
@ ® ®
Choose A Mechanism Type
() BeltDrive (O Chain & Sprocket (O Rack & Pinion
<2 - &{:ug__,;ﬁ_?g @Q__———-—
#"-.: - r{f}:‘;’ - r.??lé-é‘gf"”—': Lw%n
@ @ ® 0]
The same Lead Screw linear mechanism is added to the
Architectural Overview and Axis Overview.
Figure: Architectural Overview
v | [ New Axis 3 VA
Axis Type: Linear with Mechanism Transmission: None

Custom Mechanism: CUSTOM LEAD SCREW ti——
Motor: None
Drive: None
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Figure: Axis Overview

(\_,f Custom Mechanism
FAMILIES

There are no families selected

Add Custom Mechanism

LOAD SIDE

e

PRODULCTS

Custom Lead Screw  e—

3. Users can edit the parameters and click [Update Mechanism] to
save the changes.

Rack & Pinion A Rack and Pinion is a rotary motor coupled to a toothed pinion wheel
that engages a toothed rack to create relative motion between the two

elements.

1. Select [Chain & Sprocket] and provide the following parameters:

Field

Description

Provide a name for the Lead Screw type.

Pinion PCD

Pinion Pitch Circle Diameter. The pitch circle diameter value can be obtained from
standard catalogue data. The value can also be calculated by multiplying the tooth
pitch by the number of teeth on the sprocket and dividing by pi.

Pinion Inertia

The inertia of the Pinion.

Or If the user has the measurements and other details of the pinion, click the [ ]
icon to calculate the inertia of the pinion. Refer to Inertia Calculator section.

Friction Torque

The torque loss due to friction at the pinion shaft. This value can be obtained from
the supplier or Engineering tables.

Table Mass

The mass of the linear load table.

NOTE: Ensure that these values are defined and should be
greater than or equal to “0”.

2. Click [Add Mechanism] and the customized Rack & Pinion linear
mechanism is added to the components and the same linear
mechanism is added to the Architectural Overview and Axis

Overview.

3. Users can edit the parameters and click [Update Mechanism] to
save the changes.

NOTE: If the user switches between the Linear mechanism after
adding it to the Components, a warning dialog displays as shown
in the following image:
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Figure: Warning Message

& Your defined Custom Mechanism will be replaced

AZE DU SUTE YOU WNE 12 Continue?

4. Click [Continue] to change the Linear Mechanism type and the
previous customized Linear mechanism will be replaced with the

new one.

Belt Drive A Belt _driye is a rotary motor coupled to a sprocket whgel that drives a
belt, with its coupled load, back and forth between the idler sprocket
guides.

1. Select [Belt Drive] and provide the following parameters:

Field Description

Name Provide a name for the Belt Drive type.

Table Mass The mass of the linear load table.

Belt Mass The mass of the Belt. This mass is not affected by gravity.

Diameter The diameter of the Driver and the Idler(s)

Inertia The inertia of the Driver and the Idler(s). Or the user can calculate the inertia using
the [] icon. Refer to Inertia Calculator section.

Friction Torque The torque loss due to friction at the driver or idler shaft. This value can be
obtained from the supplier or Engineering tables.

Number of Rollers The numbers of rollers for each Idler group. Provide the number in Integers.

NOTE: Ensure that these values are defined and should be
greater than or equal to “0”.

2. Click [Add Mechanism] and the customized Belt Drive linear
mechanism is added to the components and the same linear
mechanism is added to the Architectural Overview and Axis
Overview.

3. Users can edit the parameters and click [Update Mechanism] to
save the changes.
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: A Chain and Sprocket is a rotary motor coupled to a sprocket wheel that
Chain & sprocket drives a linked chain, with its coupled load, back and forth between idler
sprocket guides.

1. Select [Chain & Sprocket] and provide the following parameters:

Field Description

Name Provide a name for the Chain & Sprocket type.

Table Mass The mass of the linear load table.

Chain Mass The mass of the Chain. This mass is not affected by gravity.

Diameter The diameter of the Driver and the Idler(s)

Inertia The inertia of the Driver and the Idler(s). Or the user can calculate the inertia using

the [ Jicon. Refer to Inertia Calculator section.

Friction Torque The torque loss due to friction at the driver or idler shaft. This value can be
obtained from the supplier or Engineering tables.
Number of Sprockets The numbers of sprockets for each Idler group. Provide the number in Integers.

NOTE: Ensure that these values are defined and should be
greater than or equal to “0”.

2. Click [Add Mechanism] and the customized Chain & Sprocket
linear mechanism is added to the components and the same linear
mechanism is added to the Architectural Overview and Axis
Overview.

3. Users can edit the parameters and click [Update Mechanism] to
save the changes.

Choose Your Motor User can either select the motors from the catalog or user can define the
custom motor parameters.

Figure: Components: Motor tab

Previows Step Go to Axis Cverview m

Components
anism Transmissions Motor Drive
.'/ - ¥ { i
fam . < T O < ol < ! L4
id Add g i
Tidavin 1 Gearbon Mo D
Motors
() Custom () Catalog
r e F: e
1. Select the Custom Motor and provide the following details:
CUStom "°tor Table: Inertia Table
Field | Description

MOTION-UMOO4E-EN-P 131



Chapter 7

Components

132

| Motor Name Plate Information

Name Name of the custom motor

Rated Power The mator power output under full load conditions of rated current, speed, and voltage

Rated Frequency The motor rated frequency at synchronous speed.

Voltage The phase-to-phase voltage applied to the mator required to reach rated speed at full
load

Speed The Motor rotary rated speed, rated speed (rpm) or Linear Motor Rated Speed (m/s)

Rated Current

The current applied to the motor under full-load conditions at rated speed and voltage

Motor Poles

Number of Motor poles

Shaft Diameter

The diameter of the shaft

| Additional Information (Optional)

Shaft Inertia

The Inertia of the shaft

Description

To add any additional information of the shaft.

| Equivalent Circuit Data (per Phase)

Stator Resistance

The winding resistance of the stator in the motor

Rotor Resistance

The winding resistance of the rotor in the motor

Core Loss Resistance

The resistance of the energy loss

Rotor Leakage The leakage inductance of the rotor winding in the motor
Inductance
Stator Leakage The leakage reactance of the stator winding in the motor
Inductance

Magnetizing Inductance

The self-inductance of an induction motor with magnetic core

2. Click [Calculate] to manually calculate the equivalent circuit data.

NOTE: Ensure to provide a valid parameters to calculate.
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Figure: Custom Motor

Motors

() Cartalog

Motor Name Plate Information Add Motor |

Mame Rated Power Unit

Mew Custom Motor 37 kw
Rated Frequency Unit Voltage Unit

60 Hz 480 Vales
Speed Unir Rated Current Unir

1750 rem . 6.2 Alrms) .
Mator Pales Shaft Diameter Unit

4 0.014 m

Additional Information (oprional)

Shaft Inertia Unit

0 kg-m* Description

Equivalent Circuit Data (Per Phase) (optional) Calculate
Stator Resistance Unit Rotor Resistance Unit

0 Ohms 0 Ohms
Core Loss Resistance Unit Rotor Leakage Inductan.. Unit

i} Ohms 0 Henrys
stator Leakage Inducta..  Unit Magnetizing Inductance Unit

1] Henrys 1] Henrys

3. Click [Add Motor] and the Custom motor is added to the profile.
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Figure: New Custom Motor
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4. User can update the custom motor and click [Update Motor] to

update the changes.
5. If user change from catalog to custom or from Custom motor to a

Catalog motor, the following warning dialog displays.

Figure: Change Motor

/A Your selected motors will be removed.

Are you sure you want to continue?

6. If user chose to continue, the custom motor will be deleted, and
user can select the Catalog Motors.

Catalog Motors User can select the motor from Family View or Table View:

e The Family View tab in the Motors section displays a list of
available Motor families which can be selected.
o Click [Table View] to open the Table View tab.
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Figure: Catalog Motors

Motlon Definiden: Profile E_.. _ Test Project Axis Cverview - New Axis 3
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The Table View tab in the Motors section displays a list of available Motor
products. When user selects a motor, Motion Analyzer validates the
power requirements of axis.
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Figure: Table View in Motor section
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Use the Search option to find a specific Motor product or to filter Motor
products with partial text. Click [Family View] to open Family View back.

All selected Motor families and products will be displayed in the Motor tile
in the Components section.

Figure: Components section

Meotion Definition: Profile E... _ Test Project Hxls Orverview - New Axds 3 =
Previous siep | [ Goto ks overview | [N

Transmissions B Motor =} Drive [ ]
FAMILIES
L q BAPL Low Ingdtia Servo Motor 3
( C> OR 1 C ( ! (
- Add * Add * Add
Transmission Gearbox Duwve
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@ @
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When the user tries to calculate Solution Search without selecting Drive
family or product, warning icons will be displayed on the page as well a
proper message will show up.

Figure: Missing Drive

/A Missing Drive

To perform Solution Search you must provide at least one Drive Product or

Family
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] @ 0
Project 4
O Preferences
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v T Power Bus
v e fods 7
= Mew foog §
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= & Mogion Definitian <

B 5t up Aaig
& Profile Editer
* & COMPONENIS  die—
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© Transmission
& Movar
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2 Analyiis
» i Power Analysis
B Bill of Mensrisls

Praject Report

DSM Motor

Figure: Warning icons for Motor

Transmissions Mator -] A, Drive

Motors
O Cugsem (%) Catalog

e

ArmorKinetix® Distributed Servo Motors (DSM) integrate the proven
technologies of Kinetix® 5700 Servo Drives and VP Low Inertia Servo
Motors into an On Machine™ decentralized motion solution supporting
Integrated Motion on EtherNet/IP. This Kinetix® 5700/VPL combo is
designed to be mounted out on the application rather than in an electrical
enclosure. This decentralized approach simplifies design architectures
by minimizing cabling requirements, reducing electrical enclosure
requirements, decreasing enclosure climate control requirements, and
enabling a modular/expandable solution. The simplified approach helps
reduce overall installation and commissioning time while simplifying the
architecture and potentially reducing overall machine size.

Add DSM Motors

Perform the following steps to add DSM Motors:
1. Under the Family view, select the DSM Motor family.
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Figure: DSM Motor
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2. The DSM motors is added to the axis workflow. By default, the
DSM motors contain a drive inside and the drive is automatically

added as shown in the following image:

Figure: Internal Drive
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3. User can select the specific DSM Motors under the Product view.
The respective drive is automatically added and the user cannot

delete the drive, hence the delete icon is disabled.
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Figure: Drive Delete Icon
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¢ If multiple DSM motors are added, then the respective drive(s)
are automatically added as shown in the following images:

Figure: Multiple Motors
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Hence a user cannot add any other DSM drives to these DSM
motors manually. If required, user can add drives other than the
DSM.
Figure: Drive Selector
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Choose Your Drive

140

Use the Components: Drive tab to select a preferable Drive family or

product.
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Figure: Components: Drive tab
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The Family View tab in the Drive Selector section displays the list of
available Drive families which can be selected.

Figure: Family View in Drive section
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Enter the following parameters to further narrow the drive family options
and help the user to decide which drive is best for the application.
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Table : Additional parameters for Drives

Parameter Description
Power Voltage Select Voltage from the drop-down menu
Requirements Phase Select Phase from the drop-down menu, available phases depend
on the chosen voltage
Voltage Tolerance Insert the high and low tolerance for the voltage using input
fields

Click [Table View] to open the Table View tab. The Table View tab in the
Drive Selector section displays a list of available Drive products which
can be selected.

Figure: Table View in Drive Selector section

Drive Selector
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Use the Search option to find specific Drive products or to filter Drive
products with partial text. Click [Family View] to open Family View back.

All selected Drive families and products will be displayed in the Drive tile
in the Components section.
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Figure: Components section
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When the user tries to calculate Solution Search without selecting Drive
family or product, warning icons will be displayed on the page as well a
proper message will show up.

Figure: Warning icons for Drive
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If the power requirements of the bus are not valid, a warning icon displays
on the respective component(s) as shown in the following image:
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Figure: Warning Icons - Components
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Important: The Power requirement validation depends on selected voltage,
phase and the selected drive and motor.
If the power requirements are not valid, an error message displays as
shown in the following image:
Figure: Error Message — Power Requirements
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If the user tries to move to next step (Solution search), an error dialog
displays to define the correct power requirements.
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Figure: Error Dialog
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