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Using Motion Analyzer V4.73

About This Hands-On Lab

This lab introduces you to Rockwell Automation’s motion sizing and system analysis software,
Motion Analyzer. The software allows you to enter information about the moving axes of your
machine (the load and the actuator that is moving it) as well as your required move or cycle profile
in order to select the appropriate servo motor and drive combination. SolidWorks users can import
their system models directly, without having to recreate them in Motion Analyzer. Motion Analyzer
additionally allows machine designers to optimize their machine design using advanced analysis
tools.

You will enter the information for (3) common types of mechanical actuators and search for a valid
motor and drive combination for each. The following sections explain what you’ll be doing in this
lab session, and what you will need to do to complete the hands-on exercises.

What You Will Accomplish In This Lab
As you complete the exercises in this hands-on session, you will:

= Learn how to use Motion Analyzer software

» Learn what type of information is required by the software

= Gain exposure to the advanced analysis and optimization tools in Motion Analyzer
Who Should Complete This Lab

This hands-on lab is intended for individuals who:

= Would like to learn more about sizing motion systems

=  Would like to learn more about using Motion Analyzer software

Lab Materials

For this Hands-On lab, we have provided you with the following materials that will allow you to
complete the labs in this workbook.

Hardware

This hands-on lab uses no hardware.
Software

This hands-on lab uses the following software:

= Motion Analyzer V4.6 (available for download at www.ab.com/motion)

= OPTIONAL: Motion Selector V4.5.1 (also available for download at www.ab.com/motion)
Lab Files

» This hands-on lab requires no additional files.

= A “Motion Application Data Checklist” document is provided for reference. Print this file to
gather the required information for each axis of motion and use it when working with Motion
Analyzer on your next motion system.

Using Motion Analyzer V4.7 (Rev 1.03)
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Document Conventions

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

This style or symbol: Indicates:

Words shown in bold italics Any item or button that you must click on, or a menu name

(e.g., RSLogix 5000 or OK) from which you must choose an option or command. This will
be an actual name of an item that you see on your screen or
in an example.

Words shown in bold italics, An item that you must type in the specified field. This is
enclosed in single quotes information that you must supply based on your application
(e.g., 'Controllerl’) (e.g., a variable).

Note: When you type the text in the field, remember that you
do not need to type the quotes; simply type the words that
are contained within them (e.g., Controllerl).

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

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

Horizontal Lead Screw
axis called a Traverse.
Typically takes product

from assembly belt to |
case for packing. ALY

Vertical Lead Screw
axis. Typically lifts
product from assembly
belt for clearance and
lowers it into case for
packing.

Product Index
Belt. Typically
takes product

cases out of

assembly to
shipping area.

Fig.1 Typical Pick and Place Machine
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Lab 1: Sizing a Belt Driven Actuator (20 minutes)

This lab session addresses the sizing and selection of (3) different axes of motion:

= A belt driven indexing conveyor
= A horizontal lead screw actuator

= A vertical lead screw actuator

A Pick and Place machine example (see Fig. 1) will be the source of data for each of the labs. Pick
and Place machines are used in the consumer products industry for a wide variety of product
transfer applications. The machine typically takes a product or products from machines such as
wrappers, cartoners or fillers, and places them into a case, which then is ready for palletizing or
shipment.

About This Lab

In this lab, you will use Motion Analyzer to select a servo motor and drive for the Pick and Place
machine’s Product Index Belt. You will:

= Learn how to navigate in Motion Analyzer software
= Setup Motion Analyzer’s default values to suit your needs
= Create a new application

= Enter the required data for the Product Index Belt application

Follow the steps below to complete Lab Section 1.

Navigation in Motion Analyzer Software

1. Open Motion Analyzer sizing software by double-clicking on the desktop shortcut, or by
selecting Start > Programs > Rockwell Automation > Motion Analyzer > Motion Analyzer.

A

Makian
Analyzer

Using Motion Analyzer V4.7 (Rev 1.03)
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2. After reading the terms, select | Agree and press the OK button.

Welcome to Motion Analyzer X

Rockwell
QF"T Automation

This product selection aid has been developed for the use and  #
convenience of customers of Allen-Bradley industrial
automation controls and factory assemblies. Because of the
wvariety of available products and their uses, those responsible
for product selection, application and use must independently
satisfy themselves that all necessary steps have been taken to
ensure that any suggested product selection or configuration,
as well as each anticipated application or use, meet all
necessary perfarmance and safety requirements, including any
applicable laws, regulations, codes, and standards.

Rockwell Automation reserves the right to change the features
or characteristics of this tool and its products at any time
i tice. All WARRANTIES OF ANY KIND ARE HEREBY .,

(AT ' noa .

| Decline

[ Do not show this message again

Motion Analyzer will open to a new application:

Application? - Motion Analyzer,

File Edit Analysis Database Options Toobars Application Templates  Help

D .Q G @:I @ W System = Axis Wignat -

System View | Mok Completed | Product Family : | KINETIX 6000 bl 9
Axis Ho. : 1 Axis Hame A EEEED QX

EE L APPLICATION DATA

Click here to enter the application data,

) START HERE w

Add new iz

This is the System View page that summarizes the system. If multiple axes exist, they will all be
shown here. Let’s get started.

Using Motion Analyzer V4.7 (Rev 1.03)
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Setting Up User Defaults

File  Edit

Analysis

D -Q B @l @a Operating Limiks g i

Application1 - Motion Analyzer

Database

System Yiew |

Options

Selected Units
Linear Digtance :

Diarneter :
Yelocity :
Acceleration :

Angular Distance

Angular Yelocity :
Angular Ace.
Density :

Lead:

Targue Constant

7 1.5 / English

mm -

M -
mm/see ]
[mm/sect |

= -

rpm -
lromisec |
kgim3  ~]
mmer ]

W Make the selected units as Default Setting

3. From the top menu, select Options > Units of Measure.

Toolbars  Applicatic

User Information
Application Infao
Key Skatus
Comments

4. Change the selection to Metric and check the box to Make the selected units the Default
Setting, if desired. Press OK to save and exit.

3

Help

" Custam
Mass: |kg -
Inertia: |kg-rf hd
Force: |M =
Tarque ; |M-m =
Power ;| ki =2
Time : |sec hd
Temperature : |°C <
Inclination: | deg -
['amping constant : ,W
Aliude: [m ]
(’Wv Cancel |
b~

Most mechanical actuator vendors conduct business in metric units.

Using Motion Analyzer V4.7 (Rev 1.03)

Page 11 of 90



5. From the top menu again, select Options > Operating Limits. Press OK to save and exit.

[

Application] - Motion Analyzer,
File Edit Analysis Database Neldlsyr

Toolbars  Applicatio

J_% D @ Q Units of Measure g

| Suctam View |

User Information
A be el T=C -

The automatic selection process is affected by the limits entered in this table. Each
of the motor/amplifier/gearbox variables listed in the table is a percentage of the
rated values listed. The idea here is to choose operating limits based on the
reliability of the data that is entered. Think of this page or table as a safety factor
when selecting a combination. Keep the numbers as shown.

Options

Operating Lirmits l

Motor

Drive

%]

Motion Analyzer

Motor Capacity E
Feak velocity ’80—
Feak Tarque : ’SD—
Inertia Ratio M= © [s0
Crive Capacity ’80—
Romvann Puente | A0

6. Press Cancel to exit without changes.

If entered data (load, transmission, profile and environment information) is absolutely
reliable, these limits could all be set to 100% utilization but we all know that some
information may not be totally accurate or we may encounter some unknowns during
the implementation of the application.

= “Peak Velocity” and “Bus Volts” are the most easily defined so keep these
numbers at 90% or higher.

= “Peak Torque”, “Peak Current” and “Average Current” are less reliable so keep
these numbers at 80%.

*  “Winding Temperature” is the most sensitive to errors so 80 % would be normal.

7. From the top menu again, select Options > User Information.

[

Application1 - Motion Analyzer
File Edit Analysis

Database Reldialy=M Toolbars  Applicati

Units of Measure

~d SR
f D L Cperating Limits

=

System View

| Application Info k

Kew Shaknc

4/28/2010
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Your information may be entered here so that your name, address, email, phone number and
company name will automatically appear on any reports. If you are preparing this system for
another user (your customer, for instance), another screen will prompt you for their information

when a system report is generated.

Options le
Operating Limitz ~ Hzer Infarmation l Units of Measure]
Organization : ||
Mame : |
Addresz 1 |
Address 2 |
ZIP/
City Postal Code
. ,7 Country: ,7
Phone :
Fi ’7
E-Mail : |
Help ,Tl Cancel

8. Press OK to exit.

9. Finally, from the top menu again, select Options > Application Info.

Applicationi - Motion Analyzer

File Edit Analysis Database Reldildyt

Drd @le

System Yiew |

Units of Measure
Operating Limits
User Information

Kery Status

=l

Toolbars  Application Te

10. Enter ‘Pick and Place Example’ for the Application Name and Select OK to close the window.

Options

Application Info l

Application Mame : | Pick and Place Exampla

Axis Mame A | Ais Marme A

X
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Entering Application Data

The System View screen displays one axis by default. At this point, minimal information is shown.
As we proceed with our sizing exercise, additional information will populate this screen. At the end
of the sizing exercise, information such as motor and drive part numbers, actuator types, etc. will be

viewable from this screen.

System View Mot Completed | Product Family : KINETIX 6000 - 7 )
K’ $ T O

Axis Ho. i 1 Axis Hame A

ﬁ [= ] APPLICATION DATA
) START HERE
Click here to enter the application data.

Add new Axis

11. To begin entering data for an axis, click on Application Data.

A!cis. Ho.:1

J Hnn'.ne A

APPLICATION DATA

START HERE
Click here to enker the application data,

Using Motion Analyzer V4.7 (Rev 1.03)
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The Axis Data page displays basic setup options for the axis.

Axis Data - Axis Name A Product Family : KINETIX 6000
x Axis Setup ] x Cycle Profile | xMechanism |  Transmission Stages | Selection |
Load type : (+ Linear " Rotary " Application Templates
| Fress Roll Feed (CunstTinJ
-~
Allen Bradley Integrated ——
ator HEC ; )
Actuator type : User Defined Actuator Linear Stage
Voltage Selection
Supply Type : I v AC 3 phase I
Yoltage Type + Single " Range
- |0
*NDminaIVDItage‘ SelectVoltage - Tolerances %
i 0 % Voltage Help
Motor / Drive Parameters ©  pax Ambient - 40 o Altitude: |0 -
Axis Name : Az Name A
System Notes :
j *Indicates mandatory fieldis) ) Help

On this page, you choose whether your axis is linear or rotary, and whether the axis is built from

user-provided components or one of Rockwell Automation’s MP-Series Integrated Linear Stages.
The voltage (or range of voltages) that will be provided to the drives is defined here, and you can
enter a typical ambient temperature or altitude for the motor’s operating environment. If your axis

requires a (factory only) holding brake, you can make this selection here. Finally, this is where you
can give the axis a meaningful name.

12. At the bottom of the screen, click on the area marked System Notes.

System Notes :

Keep good notes herel

This is where you can enter important information about the system, or keep track of assumptions
that were made in the sizing process. This data will be printed on the system report and it will
remind you that these assumptions need verified.

It is quite common for data to be missing or unavailable during this process.
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Let's get started entering information about the belt indexer axis.

There are (7) steps to sizing a motion application in Motion Analyzer. They are:

(1) Specify load type (linear or rotary)

(2) Determine application preferences

(3) Specify the machine’s cycle profile, or worst case move

(4) Specify actuator type

(5) Specify transmission stage(s)

(6) Search for a suitable motor/drive combination for the application

(7) Select shunt (if required) and system module (for Kinetix 2000/6000 drives)

Let's follow the (7) steps outlined above to enter our application data.

Here is the data that was provided for the belt indexer axis:

\_

Package weight (i.e. total weight on belt at any one time) = 3 kg \
Belt Actuator:

= Belt Weight = 2 kg

Drive Rolls, Quantity (2):

= 100mm diameter (about 47)

=  600mm long (about 24”)

* Rolled Steel

Motor Coupling Moment of Inertia = 2.6g-cm”2

Move 250mm (about 10”) in 1 sec. and dwell for 1 sec.

Plant operates at 460Vac with an ambient temp of 30 degrees (C) /

Using Motion Analyzer V4.7 (Rev 1.03)
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13. Some additional system information provided by the customer is that the plant has 460Vac and
the system operates in a ‘30’ (degree C) environment. On the Axis Setup tab, fill in the data for
the ‘Belt Indexer* axis as shown below.

Axis Data - Belt Indexer Product Family : KINETIX 6000

= Cycle Profile ] ¥ Mechani ] ¥ Tr ission Stag ] Selection

+ Linear " RXtary " Application Termplates
| Fress Rall Feed (ConstTinJ

Load type :

{H/;

~ Allen Bradley Integrated

+ User Defined Actuator Liinzen Sheme

Actuator type

Voltage Selection

Supply Type r ¥ AC 3 phase r
Yoltage Type : * Single " Range
10
*NominalVoItage: Tolerances %

il 10 & Voltage Help
Motor / Drive Parameters :  pax Ambient ; Altitude: |0 -

Axis Name : |Eleltlndexer

The tabs across the top lead you through entering the required data. The green
check mark means that you have completed a tab and the red “x” indicates that more
data is needed.

Using Motion Analyzer V4.7 (Rev 1.03)
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Entering the Axis Cycle Profile

14. Move on to the Cycle Profile tab.

Axis Data - Belt Indexer Product Family : KINETIX 6000

= Cycle Pro@ = Mechanism l v Transmission Stages Selection

15. Click on the Edit Profile button.

Cycle Profile data

Click Edit Profile button to modify/define Cycle Profile. Edit Profile... s

Cycle Profile data not available

The following window opens.

Profile Editor

Eile Settings  Help

|Simple Index Motion Parameters @ 1 a | |Segment Flat

Move Distance © |1 | mm

Move Time ¢ |1 | ser
|
T /
2
8
Duwiell Time: © IEl | sec = /
—— = .
o
>

16
Index bype : | . Automatic - /
.2
Smoothness : | Autarnatic - { /
1.0

0.0 0:2 0.4 0.6 o8 10 1.2
Time(sec)

| More Qptions J Export Import: | Done .'| I. Cancel ]

Our required cycle profile is a simple point to point move (move 250mm in 1 sec. and dwell for 1
sec), so we are going to stay on the Simple Indexing Motion screen. If the profile had more moves,
changes in speeds or changes in loads/forces, we would need to use the more advanced profile
entry screens found under More Options.

Using Motion Analyzer V4.7 (Rev 1.03)
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16. Simply enter the required Move Distance, Move Time and Dwell Time as shown.

|Segment Flot

Simple Index Motion Parameters @ 1

Mave Distance : |250 mm\ A trapezoidal move
100 4 profile has equal accel,
/ _________________ \ move and decel periods.
Move Time : |1 sec !
S | \
/ \
/ \
Dwell Time @ |1 sEC é, JrJI 1\
\ J f 1
S \
/ \
[ |
Indes bype | .. Aukamatic - | \
/ \
. |
[ \
/ \
; / \
Smoothness ! " - Aukomatic - ]' \
) [
. 1.0 15 ;:I:, }:I';

Time(sec)

It is important to include your dwell time in the cycle profile, because the software
assumes that the move is performed over and over with no stopping. The dwell tells
the software to factor in resting periods for the thermal modeling of the motor and
drive. You may end up with a motor and drive much larger than you need if you omit

this dwell period.

Typically, a trapezoidal move profile with equal acceleration, move and deceleration times (the 1/3
rule) is used, but this profile can be harmful to the mechanical components of the system or even
lead to premature failure. If your motion controller is capable of smoother profiles or jerk limiting, be

sure to enter those values here if you plan to use them.

Using Motion Analyzer V4.7 (Rev 1.03)
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Pure S-Curve profiles limit acceleration for 100% of the time and a Trapezoidal profile for 0% of the
time. Studies have shown that the best compromise between move speed and smoothness is

simply 50% jerk limitation (50% of overall accel or decel time).

_________________ —_
\\
/ \\ ll/
4 Y i AY
AY / \
/ N\ / \
/ \ / \
/ N\ / \
/ \ / \
/ AN
// \\ !!'r \\\
/ N / \
/ N\ / N
/ \ /
. | Saof . % of . 100 o of . |10o o] %eof
Accel Jerk s |0 |: 7o Decel Jerk: |0 |: il Accel Jerk. | fpe  Decellerk |_ B
S-Curve Profile

Trapezoidal Profile

Smoother move profiles require higher motor speeds and higher motor torgues in
order to complete in the same amount of time. Failure to enter this profile here could
lead to a motor being chosen that is not capable of the required speed or torque.

17. Click on More Options to specify our move profile parameters.

Index kype ‘ ., Bukomatic

Smoothness : ‘ Autornatic
o J
0.0 0.5
Time

More Options k Export Irnpork

|
[
|
/
odl |
/
[
[
[
/

Page 20 of 90
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18. Enter ‘50’ for Accel Jerk and for Decel Jerk.

| Andg~ AjEdt v linsen v | )Delete + ju_|_gm S Copy _pm‘!gml‘ - E e« enaaal )|
1 1L segment Plat qp
Segment Name : | MewSegment | 0o, +
® Increment | Absoluie il
Move Distance 250 i 50 e E 0
!
8 20
4
100 -
Irdex type : | © . Automatic -|Srmoﬂ-na:ss: Custom
1 I _UIII [ ¥ o4 06 [+F ] '_I'. 1 II
AccelJerk: 50 le] %0 pecelserk: [50 o | —
3]

oo
§13
e

1 Siam Condiion b

The simple move profile has now been split into (2) parts; the move and the dwell portions.

/ Move \ Dwell

| St Condsion Trmiaic

19. Click on Derived Parameters at the bottom of the screen.

|perived Parameters -
TIME POSITION SPEED ACCEL JERK
| | |
Start Time: D sec Start Position: D mn Start Speed: D mmmfsec Avag Accel: 1125 mmysec? Accel Jerk: msect
Accel Time: 0,33333 | sec Seq Distance: 250 mm Avg Speed: 250 mimfsec Peak Accel: 1500 mm/sec? Decel Jerk: mfsec?
Decel Time: seC End Position: 250 mrn Peak Speed: 375 T fSec g Decel: mrnysec?
End TiyEse\t End Speed: 0 mmfsec Peak Decel: -1500 mm/sec?
&ss Options Export e Tmpork Done Cancel i

The required acceleration, deceleration and maximum velocity required to complete the move are
all calculated automatically. These values can be used in the controller programming.
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20. Click on Comments at the bottom of the screen.

Profile Commerts

Segment Comments

Segment | Seqment

Mo Type
Start
Candition

Segment Name: Segment Comments

i HewSegment

z CruisejDwell HewSegment

‘ 1 Index HewSegment

[ | It Impart ] [ Done J_ L Cancel J_

There are places to makes notes on the overall cycle profile or even every individual segment.

There are many more advanced features and functions provided by the enhanced
profile editor. We will explore more of these throughout the remaining chapters of
this lab.

21. Press Done when complete.

The Cycle Profile should appear as shown.

Cycle Profile data

Click Edit Profile button to modify/define Cycle Profile. Edit Profile...

400
360
320

Velocity ( mmisec )
- - %) [Tt ]
o [~ -] [—] L --1
= [—] [—] [—] [— 1

oy
[— 1]

1] 0.2 04 0.6 0.8 1 1.2 1.4 1.6 1.8 2
Time { sec )
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Enter the Mechanical Information

22. Click on the Mechanism tab to continue.

v Bxis Setup | v Cycle Profilg
Load Data- Applied to the wholeNg

Tr: ission Stag ] Selection

Mass - il kg - Inclination: & 0° Grivity

Force [External +/-: ] M oo
. Extemal
Coeff of Friction : 1] Motion LOAD Fzrc:‘a

C Others [0 deg
[applies to Load and Takle Mass)
Actuator Type: |Belt Drive -

. . Weight of Laad + Tabl
Drrive Roll Inerttia: |0 kg-ré Idler Fioll 4 Inertia : |0 kg T e

Motion =3 LOAD l(—App“ed Force
Friction Surface
Idler Roll 3

* . *
Drive Roll Diameter : |0 mm Idler Rall 4 Diameter ; |0 mm Idler Roll 2

Diarneter of Roll Belt

Idler Roll 2 Inertia:  |q k- Table Mass : |0 ka
" tive Rall Idler Rall 4,
Idler Fioll 2 Diameter: |0 M BeltMass: |0 ka
) o
Idler Froll 2 Irestia - '—D kg-n‘F [T '—D Mo “—Motor + Transrissions + Gearbox
- Losses (Rotary] = Roll + Other los=es (encept Table Friction]
Idler Fioll 3 Diameter: |0 [ Typical Co-efficients »
= Lubricated Metal Ways = 0,20 (0.1-0,25)
To ighore any ldler Roller, please specify the Inertia az Zero and leave the Diameter as default. = Ball slides = 0.01 (0,001 - 0.01)
Al Roll Diameters must be areater than Zerao. » Teflon / PTFE = 0.05(0.03-0.05)

23. Locate the Load Data section. Using our axis data, enter a Mass of '3’ kg to account for the
weight of the packages on the belt. Since our drive rolls are typically made with roller bearings,
we can use the Coefficient of Friction for a Ball Slide, which is listed as ‘0.01." You should
add this to your list of items to be verified in the System Notes if you are not sure. Leave the
Inclination angle at (0) degrees since we’re working with a horizontal axis.

Load Data- Appliss to the whale profie

Force [E xte a0

Coeff of Friction : 0.01
" Dthers [0 deg

[Applies to Load and Tahle Mazs)

Inclination : Gravity

Motion —b LOAD ¢— Extemal
Force

This tab also includes extremely helpful diagrams of the different types of actuators supported by
Motion Analyzer. The actuators are selected from the pull down menu for Actuator Type. Notice
how the input parameters and the diagram change for each type of actuator. Helpful values for
terms like coefficient of friction are included as well.

Actuator Type: | Belt Drive weight of Load + Table

=1

! Motion — LOAD l(—.ﬂ«pplied Farce
Lead Screw

Friction Surface

Drive Roll Ine : Idler Roll 2 P Idler Roll 3
Chain & Sprocket ol |
2 .8 i s F. Belt
o Rack & Pinian farneterar e =
Cirive Boll Diame!sr 11 e

S Motor + Transmissions + Gearbox

able Friction)

= Lubricated Metal Ways
= Ball Slides
= Teflon f PTFE
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We have (4) Actuator Types; Belt Drive, Lead Screw, Chain & Sprocket, and Rack & Pinion. The
four actuator diagrams are as follows:

Actuator : Belt Drive Actuator : Chain & Sprocket

‘Wweight of Load + Table weight of load + Table
Thrust ———3  LDAD l Thrust ———3 | LDAD l

Friction Surface

Friction Surface
Idler Roll 3 Idler Spracket2— | TABLE R Idler Spracket 3

Diameter of Rall Balt ,” PCD of sprocket

Drive Sprocket
;
Pr

i Motor + Transmission + Gearbox Idler Splyrocket 4

Motor + Tranzmissions + Gearbox

Losses (Rotary) = Roll + Other losses (except Table Friction) Losses [Rotary) = Sprocket + Other losses (except Table Friction)
= Lubricated Metal Ways = 0,20 (0.1 - 0.25) = Lubticated Metal Ways = 0,20 (0.1 - 0.25)
Typical Co-efficients » = Ball Slides = 0,01 (0,001 - 0,01) Typical Co-efficients » = pall Slides =0.01 (0,001 - 0.01)
= Teflon / PTFE = 0,05 (0,03 - 0.05) = Teflon / PTFE = 0,05 (0,03 - 0.05)

Actuator : Lead Screw Actuator : Rack & Pinion
Maotar + Transmissions + Gearbox
\ -

Wweight of Load + Table

Weight
Thrust ———3 | LOAD cerew of Load + Table
\]
W
§—— Friction Surface Thrust——  LOAD
Friction Surface
Lead = distance roved per turn _ . L
Inertia = Inertia of leadscrew + bearings + nut Lossastylo=ssdl=cib P inion]Ete
Pre-load = torque to rotate screw at zero speed due to bearing & nut pre-loads PCD = Pitch circle diameter (less than OD)
= Lubricated Metal Ways = 0,20 (0,1 - 0,25) = Lubricated Metal Ways = 0,20 (0.1 - 0.25)
Typical Co-efficients » = Ball Slides = 0,01 (0,001 - 0.01) Typical Co-efficients » = Ball Slides = 0,01 (0,001 - @.01)
= Teflon / PTFE = 0,05 (0,03 - 0,05) = Teflon / PTFE = 0,05 (0,03 - 0.05)

24. Select Belt Drive for the Actuator Type used in our application.

Actuator Type: |Elelt Dirive j
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25. In the Actuator Type section, enter a Belt Mass of ‘2‘ kg and our Drive Roll Diameter of ‘100’
mm. The software automatically enters this same diameter for Idler Roll 2, 3 and 4. Here is a
reminder of how the rolls are arranged:

Idler Roll

L N

Actuator Type: |Beit Drive -
. . Weight of Load + Tabl
Drive Roll Inertia: |0 kg-mr# \dler Boll 4 Inertia : ’D— kg eight of Loa sble

Motion ——p LOAD l(—Applied Force
. . *
Drive Rall Diameter : 100 mm Idler Fioll 4 Diameter : |100 mm

Friction Surface
Idler Roll 2 Inertia: |0 kgt Table Mazz: |0 ka

Drive Roll on
motor end

Idler Rall 2 e Idler Roll 2

Diarneter of Roll Belt

" rive Roll Idler Roll 4

Idler Rall 2 Diarnetar - {100 mm Belt Mazz: |2 ka r

] o
Idler Bl 3 Inertia - ’—D kgt \emeem: ’—D Mo ‘—Motar + Transmissions + Gearbox
N Losses [Rotary]) = Roll + Other losses (except Table Friction)
Idler Roll 3 Diameter ;{100 fre Typical Co-efficients »
« Lubricated Metal Ways = 0,20 ( 0.1 - 0,25 )

Toignore any Idler Roller, please specify the Inertia as Zero and leave the Diameter az default. - Baf||| slides 5 Whlk [0.001-0.01]

Al Rall Diameters must be greater than Zem. » Teflon / PTFE = 0.05(0.0%-0.05)

Motion Analyzer includes an inertia calculation tool that aids in the process of finding the total inertia
of simple or complex rotating objects.

26. Click on the Inertia Calculator button next to the Drive Roll Inertia box and wait as the tool
loads.

Actuator Type: |Elelt Dirive j

Drrive Rall Inertia ; |EI kag-me

The inertia calculator tool lets us model the rotating object as solid or hollow, based
on the weight or the size of the material and can even model a composite load made
of many types of material layers, or elements.

The Import from SolidWorks option allows users that have already modeled their
system in SolidWorks to eliminate unnecessary time recreating the load model in yet
another tool. This option, however, requires a licensed copy of SolidWorks (viewers
are not supported).
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27. Our Drive Roll is a solid piece of steel, so select the Solid Cylinder radio button.

. Solid Cylinder O‘ . Hollow Cylinder ‘ O‘ @ Import from SolidWorks

The tool can model our object based on many different pieces of information, including the
dimensions and the material that it is made of.

28. Enter the Name ‘Drive Roll’ for this component.
29. Enter ‘100’ mm for the Diameter, from our machine data.
30. Enter ‘600’ mm for the Length.

31. Use the drop-down menu to select Steel (AISI 1020) for your Material.

[Eiement properties : 1 2 || Eremert 1mage 40
|
Type Solid Cylinder 'l

Marne : |Drive Rall 3 |

Diameter ; {100 mm

You could move to the
Material : [Steel {AlI 1020) = next element here. if

needed.

Density : 7900 kafm~3

Element Inertia ; |0.04657 kg-m#  Mass ; |37.22757 | kg

Inertia corresponding to selected Model axis will be transferred ta

Az - Belt Indexer Component - Drive Roll Inertia Total Inertia : |0.04653 kg-m? Mass ; |37.22757 kg
Mechanism :  Eelt Drive s J
Advanced Mode O Cancel

The software calculates the Total Inertia (j) and Mass for this component. If we had additional
components, we could move to the next sub-component.

32. Click OK to exit.

Your Drive Roll Inertia should be as follows:

Drive Rall Inertia IEI.EI4553 k.g-ré
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33. Since the Drive Roll and Idler Roll are the same geometry and material, simply Copy and Paste
the Drive Roll Inertia value into the Idler Roll 2 Inertia field.

Drive Rolllnettia - [0.04653) kgt
*DriveHnIIDiameter: 100 N T

Idler Rall 2 Inértia: [0 04g52Y kgt
+
[dler Roll 2 Diameter ;{100 T

You don't need to fill in anything for the remaining idlers, since this axis only has (2) rolls. If you
have more idlers than the (4) provided, note that you can simply add the inertia values together and
enter the total in one of the spaces provided.

34. Your Mechanism tab should look as follows:

¥ Axis Setup ] + Cycle Profile v Mechanism | v Transmission Stages ] Selection
Load Data- Applied to the whale profile
Mass - ] ka Inclination:  f+ 0° Gr‘i’"“’
Faorce [External +/-] 0 M a0
. External
Cosff of Friction: ~ [0.01 Motion — LOAD ¢— - B2
" Others |0 deq
[Applies to Load and Table Mass)
Actuator Type: |Belt Drive -
. . . weight of Load + Table
Diive Roll lnertia: [0.04853  kgan? Idler Roll 4 Inettia : [0 bt
Motion —3 LOAD l(—Applied Farce
* X * Friction Surface
Drive Roll Diameter : 100 mm Idler Foll 4 Diameter : |100 mm SR — Idler Roll 3
. (=] ter of Rall Belt
Idler Foll 2 Inertia :  |0.04652 kg Table Mazz: |0 kg famnezer at ke =
N rive Raoll Idler Rall 4
Idler Rall 2 Diarmeter: {100 mm BeltMazs: |2 ka
& .
\dler Rall 2 Inertia - '—D P Lasaca s '—D Nem *—Motor + Transmissions + Gearbox
* oty IR IOtherlos <= Sl (S uceptiblelRiction)
Idler Roll 3 Diameter - 100 mm Typical Co-efficients »
= Lubricated Metal Ways = 0,20 (0.1 -0,25)
To ignore any [dler Roller, pleaze specify the Inertia az Zero and leave the Diameter az default. - _?_a\c': S“F?FFE = g-gé E g-ggl -Doolgji )]
= lerlon = . . - .

All Roll Diameters must be greater than Zerao.

35. Move to the Transmission Stages tab.

Axis Data - Belt Indexer

¥ Axis Setup l ¥ Cycle Profile \ ¥ Mechanism ¥ TmIISIlIiSRSiOII Stages I Sel

b

Transmission 1
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This tab allows you to enter the mechanical information for any rotating devices connected between
the motor shaft and actuator. Use the drop-down menu to view the (4) available models and their

associated diagram. A helpful Compute Model is also provided for each to aid in entering the
required data.

Transmission 1

Transmission :

Compute Model

Ratio :

Inertia :
[Maotar Side)

Efficiency
Friction Torgue : 1} M-
[Maotar Side)

Transmission 1

Transmission :

Compute Model

Ratio :

Inertia :
[Motor Side)

Efficiency :

Friction Torgue : 1} M-
[Maotar Side)

Transmission 1

Transmission

Compute Model

Ratio :

Inettia :
(Motor Sice)

»

Efficiency :

Friction Torgue 0 MH-m
[Miotor Side)

36. Select a Coupling for our system, as mentioned in the machine data section.

Transmission 1

Transmission

Ratio :

Inettia : a kgen#

(Motor Side) .
Efficiency : %

Friction Torgue 1] M-

(hator Sicde) Coupling must be chosen carefully to avoid backlash and provide a high degree of stiffness.

This is published data available
from the coupling manufacturer. It
can be used in the Simulation
feature of Motion Analyzer to
model system performance.

Using Motion Analyzer V4.7 (Rev 1.03)

4/28/2010 Page 28 of 90



We see from above that the motor coupling has a moment of inertia = 2.6g-cm”2. This info would
come from the coupling vendor’s data sheets.

37. Carefully change the units first, using the drop-down menu, and then enter the value. Doing

this in the wrong order converts the value. The closest unit to the one we need is kg-cm”2, so
we will have to convert.

Transmission 1

Transmission ; ||:;.;.|_|p|ing j

Fatio : |
Inertia : i
[Motar Side)

38. Enter ‘0.0026° for the converted Inertia value.

Transmission 1

Transmission - |Cnupling j
Fatio :
EITﬂEtTraS:idej ' kg-ant
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Finding a Valid Solution

39. We have finished entering the application data and now we can select a motor and drive. Move
to the Selection tab.

Axis Data - Belt Indexer

¥ AXIs Setup ¥ Cycle Profile ¥ Mechanism ¥ Transmissicn Stages

Matoar Tumn « El T Fai T U Y T D Pl U |

This tab allows us to set our selection preferences.

= We can specify whether to include or exclude a gearbox.

= We can specify which motor families to include, even down to the frame size of
the motor. By default, the MPL Series motors are chosen. These motors are
fine for most applications.

40. Press the radio button to Show the Solutions within the Max Inertia Ratio (load to motor
mismatch). We will exclude solutions above 10:1 in order to insure system stability. This is a
concern when trying to position accurately.

¥ Axis Setup ] ¥ Cycle Profile ] v Mechanism ] ¥ Transmission Stages Selection l
Motor Type : * Motor " Motor with Gearbox " Allen Bradley Integrated Gearmotor
Gear Parameters Motor Parameters
B ,—_| Mz, Inertia Ratio : 10

" Show All Solutions + Show the Solutions within the Max_ Inertia Ratio:

Configuration : | J
Series:  MPLB
Series Frames : Al {150,200,300,400... Change
Frames :
Database Search Options:  Full " User Marked
Please choose the mode of selection :
Manual Automatic
Motor - o Current Selection :
Drive - * Current Selection :
Select Manual to choose your Components. A oY
Select Automatic to have Motion LAnalyzer select for you. View Load Graph C\ Search
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41. If you had special requirements for your motor (food grade or wash down environment or if you
just had a size and space restriction), you could direct Motion Analyzer to choose from a
different set of motors. Click on the Change button next to the motor Series.

¥ AXis Setup ] ¥ Cycle Profile ] v Mechanism ] ¥ Transmission Stages Selection l
Motor Type : * Motor " Motor with Gearbox " Allen Bradley Integrated Gearmotor
Gear Parameters Motor Parameters
BT - ,—_| Mz, Inertia Ratio : 10

" Show All Solutions

Configuration : | J
Series:  MPL-B Change

S j Frames : All{140,200,300,400.. Change
Frames :
Database Search Options: © Full " User Marked

Please choose the mode of selection :
Manual Automatic

Motor - o Current Selection :

Drive - * Currert Selection :

Select Manual to choose your Components. A oY
Select Automatic to have Motion LAnalyzer select for you. View Load Graph | C\ Search

42. Here you can see the other choices that are compatible with our 460Vac Kinetix 6000 drive
family. We will not be changing our selection. Press OK to continue.

= 1326AB motors are chosen for medium inertia applications.

= MPC motors are the liquid cooled version of the MPL motor.

= MPF motors are the food grade version of the MPL motor.

= MPL motor(s) are the most commonly used motor. They are great for low inertia applications.

=  MPS motors are the Stainless Steel wash down rated version of the MPL motor.

Motor Series §|

Lizt of kMotor Series

O Medium Inetia Servo Motor - 13264B
[ Liquid Cooled Servo b otor MPC-B
[ Food Grade Servo Mator MPF-B
Standard Servo b okaor MFL-E
[ 5tainless Steel Servo Motor— MPS-EB

Unzelect Al
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43. Another helpful tool provided in Motion Analyzer is the View Load Graph feature. If you are
having trouble finding a valid motor and drive combination with the automatic search tool, it may
be that your solution requires too much torque or speed than the selected motors can produce.
Click on this button to see our requirements.

Load Analysis E

The Graph shows the simple application Speed and Torque BEFORE a motor
fgearhox is applied. Use the slider to apply a gear ratio.

" Summary  All Segments  Segmentwise| | Show RMS Torque

sSegment Number - 14 » { Critical Segment }

Ui?\w Load Graph ‘ | >
hy

-
=
—
3
g
&

-20 20
Speed frpm )
Gearbox Ratio Quadrant
|
4 )
Pt " Single " Faur
12 3 4 5 B 7 8 9 10310

@ Tomque Segments Currently Selected Segment
Help

44. 1t seems that our required speed (RPM) is very low, considering that these motors can go up to
5000-6000 RPM. The torque does not seem high, so we will try to proceed. Press Return to
close the tool.

45. With the selection mode set to Automatic for the motor and the drive, press the Search button.

Please choose the mode of selection :
Manual A Automatic TN\

Motor i / i \ Current Selection :

Drive » \ * / Current Selection :

S Mttt o e e s . viewtana ropn | (5 semen
\
46. Wait while the software searches for all valid solutions (based on your preferences).

Search In Progress k

Motion Analyzer is searching the suitable solution for this axis. Click "Abort’ to abort the
search.
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Motion Analyzer displays the list of viable motor and drive combinations. The list can be sorted in a
variety of ways, based on your needs, and the color codes indicate whether a parameter exceeds
your “safety margin” setting or exceeds the capacity of the product (usually when manually chosen).
The motors displayed are actually quite large, due to our high inertia.

The selected axic has 12 solutions. Select the desired solution from the list below and click VWiew Solution to view its performance.

List Categories by :  [\inding Temp = View Utilizations as © ~ Tewt & Graphical
Sol State | Motor Drive | M+ Cost | General Rating | Performance Rating | Peak Speed | Winding Temp | Peak Torg ~
@ wrL-BIEOC 2094-BM05-3 ) | | | . I 5% 0% | 1
@ wrLBseD 2004-BMD5-5 (| | 1% | | ]
@ wpLB9smB 2094-BM03-5 [y ~%§l
@ wrL-BaeR wo9s-am03s Y [ T ] Throughout the lab, your solution
@ weLassD 2084-BMD3-5 [ I | | list may vary, based on the last
@ wrLBssoc 2094-BM03-5 [ | | | time you ran Current Updater.
@ wrL-BsEOD 2094-BM03-5 [ | ] |
() wPL-BE30D 2094-BM03-5 I E1% [ | [ | 1% | E |
@ wPLBs3OD 2094-BM05-5 D | [ | I [ | 1% | 1% [
@ wrLBZsOC 2094-BM05-5 D | | | I [ | 5% | 1% [
@ MPL-BE&OF 2094-BM03-5 [ E1% | I ] ] 2% 1% [ :
2 MPL-BEGEOF 54.%) | - 2%- 1%- s

£ »

f)

Wiew Categories ¥ Pass . ¥ Ccaution @ [ Near Fail @ W Far Fail o Solution Yiew Setup IE‘I—. View Solution

Solution List

Depending on the preferences selected far the ‘max. Inertia ratio”, ar "Shaw all Inertia” ar "Show the solutions within the max. inertia ratio’, it is possible to be
presented with solutions which seem unreasonable. However if the user is just doing a first pass analysis it is reasonable to use the "Show the solutions within
the max. inertia ratio” and expect a large guantity of failing results.

This screen summarises the results of an automatic search with colour codes to indicate status:-

Colour State Status Meaning
1 Pass | All parameters passed

2 Caution | One or more parameters exceaded the recommeanded limit
@ but the solution is viable provided all customer data is
accurate
3 Mear | One or more parameters exceeded 100%. The solution s
o Fail not viable as entered but may respond to aptimisation (e.g.
changing gear ratio, reducing load reguirement etc.)
4 Far Fail | One or more parameters exceeded 500%. Optimisation is
o unlikely to bring the solution into viability but should be

considered a 'last resort’.

47. Let’s sort our solutions by cost in ascending order. Click on the M+D Cost (motor and drive)
column as shown below. 100% is defined as the highest priced solution. All of the solutions are
listed as solution state value of 1 or passing (green). Slide the lower scroll bar to view the
other operating parameters (or any offending values in the case of a solution state other than 1).

The selected axis has 12 solutions. Selectthe desired solution frorn the list below and click View Solution to view its performance
e

El

M+D Cost 4| Feneral Rating

List Categories by - |M+D Cost Yiew Wilizations as ©: " Text & Graphical

Sol State | Motor Performance Rating Peak Speed ‘Winding Temp Peak Torgq ~

@&  MPL-BEEOF 2094-BM03-5

() MPL-BEROD 2094-BMI3-5 il [ | [ |1 2% ] |

&) MPL-BE3OF 2094-BM03-5 [ 61% [ I |1 ][ 2% | 15 [

@ wrLBeEID 2094-BM03-5 [ | ] 1 ] [ 4% | o |

@ wrLBERD 2084-BM03-5 [ I ] [l 2% | 0% [

@ wrLBemnC 2004-BM03-5 [ | ] 1 ] [ 5% | 0% [

@ wrLBos0B 2094-BM03-5 D | | ] 1 ] [ 6% | (|

@ wrLBaR0E 2004-BMO3-5 I | | | | | 7% 0% |

@ wrLBoRIC 2004-BM05-5 s | | ] 1 ] [ 5% | 0% [

@ wrLBoEID 2094-BM05-5 D | | ] 1 ] [ 4% | (|

@ wrLBaROD 2094-BM05-5 G | | | [ | [ a%] | 19|

@  wPL-BISOC 2094-BM05-5 [ | 1 [ |0 5% | 1% [ L

< >

Using Motion Analyzer V4.7 (Rev 1.03)
4/28/2010 Page 33 of 90



First, you will only want to look at solutions with a Solution State of “1” because that
indicates no criteria failed, or is within the safety margin. Then you will most likely
want to pick a solution that has the best cost or inertia ratio. When you consider the
inertia ratio, you ideally would like to minimize it but that is always based on how
much bandwidth you really need in the application. If itis a point to point move
where some overshoot can happen, you could possibly go 10:1 or less and probably
be ok. If itis a high bandwidth requirement such as something that does contouring,
etc., you try to match it lower, say 3:1 or less. Ideally, you try to match the motor
rotor inertia to the load so that they act in unison.

If you look at the drive, you will want to make sure the peak currents/torques are
below 80% since any type of loss or friction that is not accounted for may mean the
difference from doing an acceleration and deceleration. Motion Analyzer is only as
good as what you enter into it. If you look at the motor, you will want to make sure
Motor Winding Temperature less than 60% to make up for losses or friction that was
not accounted for.

Bus utilization of the drive is next important because if it is exceeded, then there isn’t
enough DC Bus to spin the motor at the required V/1000rpm that the application
needs. Peak Velocity in the motor section tells you what the motor can and can't do
based on the input voltage. If the bus utilization is too high, then the motor can not
make that move. Many times you need to increase the input voltage, if you can or
change to a different motor winding or in the long run, change the cycle profile and/or
work with the mechanics.

You can also tell a lot from the speed torque curve. If you are seeing a lot of torque
required but only at very low speeds, some kind of reduction may help to improve
that situation. Generally, it moves the points down and to the right because the
motor generates less torque but requires much higher speed.

For motors that have a low rpm and high RMS torque, you will want to consider a
gearbox.

48. Highlight the first all green solution in the list and click on View Solution to see its
performance.

Component Details

Summary ] Fdotor ] Dirive ] Transmission]

Motor < | MPL-B860D > |
Motor Capacity (Termp) | 0%
Peak Speed | 494
Peak Torgue || 204
Inertia Ratio (6.4 ) 64%0

Ll 2094.BM03.S [ > |

AC3ph, 460 -10%410%

Drive Capacity (Ternpy M 304
Average Current | 2o
Peak Current N 450
Bus Utilization || 300
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The bar graphs for this motor and drive combination are all green, which is good. Since most of
the values are extremely low, it looks like this motor was chosen strictly based on the high inertia
value of the drive rolls. The “62%" is from our 10:1 limit (6.2:1 is 62% of 10:1).

Next, look at the Torque-Speed curve. Here we see that both the Peak and RMS Torque values
are within the continuous portion (the yellow lines) of the Torque-Speed curve. The continuous
portion means that the motor and drive can safely operate there indefinitely and will not overheat.
Occasionally, the torque values can spike into the Peak region, typically for accelerating the load,
but this adds to overheating the motor or drive. The software models the amount of time the motor
and drive are in the peak zone when calculating the “Capacity” values.

Axis System Performance

Tolque-Speedl Load | Themal | REM |

Motor - Drive
It is usually good to maximize the
speed capabilities of the motor.
This curve shows a motor with
“wasted” speed and torque
capacity.

\

-
5
=]
ot
3
g
&
P

The 4-quardrant Torque-Speed

curve shows positive and negative
motor speeds as well as positive
and negative (regenerative)

torques.

=g00
2000 TG00 -T200 GO0 ~F00 1] H00 g0 F200 FEOO0 2000
Speed (rpm )

Quadrant Torgue

" Single ™ Four Peak ~ RMS Graph Detail TT:\,VXI

Although this is a valid solution, the data indicates that a gearbox would probably have been in
order so that a smaller motor and drive could have been chosen. The cost of the additional
gearbox versus the savings of a smaller motor and drive is often a wash, so this is not necessarily a
bad solution. It is actually quite common, however, to use a gearbox with a belt type actuator.

49. To actually make this change, return to the Selection tab, select the Motor with Gearbox
option and select an Alpha + (the SP+ Series) gearbox, as follows:

f+ Motor with Gearbox
[

Motor Type : = Motor

Gear Parameters

Manufacturer : |Alpha + j

Configuration : |ALL j

Series :

Frames Change r
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50. Press Search and use your skills to select the best, low-cost solution in the list.

Your new lost-cost solution results might look similar to this (many possibilities are available):

¥ Axis Setup ] ¥ Cycle Profile ] ¥ Mechanism ] ¥ Transmission Stages ] Selection Solutions | Axis Stop ]
Component Details Axis System Performance
Summary ] Motor | Diive | Transmission | Gearbox | Torque - Speed | Power - Speed | Load | Themal | REM |

Motor < | MPL-B1520U |> | otor - brive
Motor Capacity (Temp) I 38%0
Peak Speed ] 26%0
Peak Torgue ] 38%0
Inertia Ratio (8.0 80%%

Drive 2094-BMP5-S | > |

AC3ph, 460 -10%+10% ~
Drive Capacity (Ternp) I 37% g
Average Current | 219% $ 0
Peak Current | 3990 8
Bus Litilization I 199 ’

Gearbox( 25:1 ) < |<<|  spo7ss.MF2-25.081 |>>| > |
Peak Input Velocity ] 30940
RMS Torgue | 290
Peak Torgue ] 350 "Igmm 6000 000 <2000 0 2000 4000 G000 HO0D
Morninal Speed ] 28%0 Speed (rpit )

Quadrant Torque
[=] | " Single ™ Four Peak « RMS Graph Detail L:})J

Ratio/Design < 11 of 174 Available Solutions =
Analysis

£ Tolerance /Design
Analysis

__-|'-- Torque Analysi ‘ IL\U, imulati ‘ LL Seq) tData

Eg Solution List

A simple gearbox now allows us to use one of the smallest motors and drives available. Why?
Because the high inertia of the idler rolls is reduced by the square of the gear ratio (352 = 1225),
while the motor speed requirement only increases 1:1 with the gear ratio. Ah, physics!

There are many additional analysis tools included with Motion Analyzer, shown at the bottom of the
screen. Each one helps optimize the motor and drive selection and possibly remove costs from the
system.

I J | | toaIngie vvoorour FEak FirMs ardpr vedn) - ;Vxl |
‘ LQ, Segment Data

Ratio,/Design
Analysis

. Tolerance /Design 5

Analysis

‘ 1 of 126 Available Solutions

= Torque Analysis I:I Solution List

= Ratio/Design Analysis gives great insight on what the best gear ratio (or belt
reduction ratio) may be, based on the motor and drive parameters.

» Tolerance/Designh Analysis offers the ability to examine the crucial system
parameters as one system variable changes, such as line speed or product
weight.

= Torque Analysis and Segment Data help to investigate what aspect of the
system require the most torque during a duty cycle. It is often surprising where
the losses or requirements are originating.

Look for additional (advanced) labs available on these topics.
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51. Return to the System View.

EX Pick and Place Example.mba - Motion hnal';zer

File Edit Analysis Daktabase Options To ez Help

D delew

| Agis Data - Belt Indexer

Svskem Yiew [:-S

Observe all of the icons that represent our selected components. Our motor, drive (and gearbox, if
chosen) selection are even specified.

@

Belt Indexer

-:'# o = A

MPL-B1520U
Drive: 2094-BMP35-5
¢ SPO7S5-MF2-25-0B1

Drive, motor, gearbox, coupling, belt actuator and cycle profile (shown above). The yellow triangle
above simple points out that the gearbox selected comes from our 3-party provider, Wittenstein,
and not Rockwell Automation.

52. Be sure to Save your work. Confirm any prompts and choose a location to save your file.

Pick and Place Example.mba - Motion Analyzer

File Edit js Database Options Toolbars  Axis Templ
D “¥ a EE w Ei_ﬁ Swskem Yiew
|mmﬁlfﬁl | Mok Completed
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Lab 2: Sizing a Horizontal Lead Screw (15 Minutes)

About This Lab

In the first lab, we gained experience with a belt driven system. Now we will work with a horizontal
lead screw axis; the Traverse axis on our Pick and Place machine. In this lab, you will:

= Use the Cycle Profile Editor tool to enter a complex move profile
= Select a motor and drive for your lead screw axis

= Analyze your system choices with the Ratio/Design Analysis tool.

Follow the steps below to complete Lab Section 2.

Using the Cycle Profile Editor Tool

Let's continue where Lab #1 left off. This next axis employs a linear screw actuator to convert the
motor’s rotary motion into linear motion. The application specifications are listed below:

Horizontal Lead
Screw Actuator.

Horizontal Axis Data:

/ = Package weight to be moved = 3 kg \

= Total Slide Mass (Includes Mass of Vertical Axis) = 45 kg
= Coefficient of Friction = 0.01 (= 1%)

» Lead Screw Specification:

Lead = 25 mm/rev
Length = 1200 mm
Diameter = 25 mm
Material = Steel
Efficiency = 90%

= Motor Coupling Moment of Inertia = 2.6g-cm”2
K = Bi-directional move of 600 mm in 6 seconds overall. See profile drawy
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The required velocity profile is shown below. This profile incorporates smooth trapezoidal velocity
moves that limit acceleration and reduce the harmful effects on the machine. This is similar to the
profile used in the previous axis.

450
360
270 Extend 600mm Dweell for
= 180 in 2) Seconds (1) Second
-1}
@
£ 90
o
E -00
£ 180 Retract 600mm Dwell for
in 2) Seconds (1) Second
-270
-360
-450
0 0.6 1.2 1.8 24 3 3.6 4.2 4.8 5.4 L]
Time { sec )

The move profile is described as “moving the product to the placing point, pausing for 1 second to
drop it off, moving back to the picking point and pausing for 1 second to pick up the next product.”

1. Just below the first axis, click on Add new AXis.

@ Axis No.:1 Belt Indexer

i - e A

2. Click on the Application Data button for the second axis.

Axis Ho. 1 Axis Hame B
= EI APPLICATION DATA
L
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The Axis Data screen is shown. The Axis Setup tab has the typical default values, but the voltage
is set to 460Vac from the previous axis’ settings. Since input power is only provided to the first
Kinetix 6000 drive, all drives will have the same 460Vac rating.

Axis Data - Axis Name B Product Family : KINETIX 6000
v Axis Setup ] x CycleProfile | x Mechani | v

Stages ] Selection ]

Load type : & Linear " Ratary

Actuator type : &+ User Defined Actuator i A!Ien N 3 et
Linear Stage

N

Voltage Selection

Supply Type : r W AC3phase r
voltage Type : # Single " Range
- |10
*Nominal Voltage: 480 j Tolerances %

" % Voltage Help

We certainly could have chosen to use an “Allen Bradley Integrated Linear Stage” rather than a

“User Defined Actuator” because the Allen Bradley Integrated Linear Stage product (MPAS) has a
position range of up to 76 inches.

3. Change the Max Ambient temperature setting to our ‘30’ degrees (C) from before and change
the Axis Name to ‘Horizontal Lead Screw.’

x Cycle Profile ] « Mechani ] v Transmission Stag ] Selection ]

Load type : {* Linear " Rotary " Application Templates =
| Fress Roll Feed {Const TinJ
,__-.._?—
Allen Bradley Integrated |
Actuator type : User Defined Actuator ¢ £ )

Linear Stage

Voltage Selection
Supply Type r

¥ AC 3 phase r
Yaoltage Type * Single ™ Range
- |10
*Nominal Voltage: |460 j Tolerances %

il 10 “ Voltage Help

m

Motor / Drive Parameters

M. Ambient : 30 o Altitude: |0

Axis Name : Harizontal Lead Screw
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Enter the Cycle Profile

4. Move to the Cycle Profile tab.

5. Click on the Edit Profile button.

Cycle Profile data
Click Edit Profile button to modify/define Cycle Profile. Edit Profile... Q

Since this move profile consists of more than one simple point to point move, we will need to use a
more advanced profile editor. Here is the required move profile, segment by segment:

Segment 1 Segment 2 Segment 3 Segment 4
450 : : :
360

Dwell for
(1) Second

Extend 600mm
in2) Seconds

90

o
=

Dwell for
(1) Second

Retract 600mm
in {Z) Seconds

Velocity ( mmisec )
=2

AN
~ @
=]

-360
-450
1}

0.6 1.2 18 24 3 3.6 4.2 5.4 6

Time ( sec )
Let's enter the first (2) segments using the Simple Index editor.
6. As we did before, enter a Move Distance of ‘600" mm.
7. Enter a Move Time of ‘2'seconds.

8. Enter a Dwell Time of ‘1’ second.
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9. Use the drop-down menu to change the Smoothness to Standard, which uses a jerk limit of
40% of time. Now our profile is beginning to take shape. Be sure to notice that this also implies
that the motor will use 25% more peak torque to make up for taking time to accelerate smoothly.

Simple Indesx: Mation Parameters @ 1 |Segment Plak |

—_—

Velocity(mm/sec)

Index bype : | . Bukomnatic -

Smoothness " Standard

Time(sec)

IMore Options J Expork Import |'- Done J |'- Cancel J

Since the horizontal axis is making a “round trip” move, let’s consider this the extension move and
dwell. We'll need to create a retraction move and dwell that is equal, but opposite in direction of
this move.

10. Click on More Options at the bottom of the editor.
When the expanded editor opens, move segment 1 should be highlighted.

11. Click Copy to put a copy of the move into the clipboard.

P
Ak - _j]Em—thm— _“:&He'_‘]ﬂsrll_j(jc.:w ) dlmu!“ i e e S o2 v
L L

Before we move on, we’ll need to tell the software that the axis is carrying the load during this
portion of the move.
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12. Click on the Segment Load tab on the side of the editor and add our ‘3’ kg Payload Mass to

the profile.

File  “iew  Settings  Help

@d Mass :

l
L
Mass ¥ - Offsef |:| i Mass Offset Diagram
o
I

Mass ' - Offset mm Show Constant Load

Mass £ - QOffset T [ Pavload Animation
£ [ %

We could also apply any external forces here as well.

13. Click the > right navigation arrow to move to the next move segment.

_Tiadd - jEﬁ:vamv“_jDumv_jm”_gcu )Copy | Paste | | ] Invent

ERC D)

Technically, the payload is still in place for this portion of the move, so we’ll add it. This is much
more important to consider when sizing a vertical axis which is always overcoming gravity.

14. Click on the Segment Load tab again and add our ‘3’ kg Payload Mass to the profile.

Wiew  Settings  Help

l Apply All Segments |

External Force ICI M
Pavload Mass kg

Mass ¥ - Offset I:I M Mass Offset Diagram
Mass ¥ - OFf etk ICI min Show Constant Load
Mass 7 - Offset ;|0 mm l Payload Animation |

< >
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15. With the dwell segment (#2) highlighted, click on Add and then Index.

‘ vndae | )it v L nsen v'i:_ﬁ}[)eaem . _jciear“__%w 53 Copy f““_-i,PasneH Invert

Nretesermionts = -

| e n [L’\;. Segment Plat

. i 1.0

Lf \ |
Accel /Decel  Cruise / Dwell Erd Sope
foex - simple index move segment to
your profile

Advanced Segments ‘
0.5 -

T

N e

MAM ‘g-
¥ | mmysec g

A new segment is added, but we’ll need to provide the speed and distance.

16. With the new segment (#3) highlighted, click on Paste.

Settings  Help

| D - | s - va‘

) Delete - _@Gear”_ﬁcm ke _’zpﬁa
| [W Segmentment atthe selected segment index

1.8

=

.”v“‘ |Index IMation Parameters : 3 n |
o

The new segment now looks just like the initial extension segment. We’'ll need to change its
direction in order to simulate the retraction move. Again, this is extremely important for vertical

axes, as we'll see later in the lab.

7 Uk

17. Click on Invert to easily create the retraction move.

Settings  Help

(R L o insen ‘  Delete - _@0&:” ot | ooy rs ts‘ QI{WH
(5 |Index Motion Parameters : 3 n | |Segment Flot: ‘-\—/2
L
L 500
';lr
I/ \\\
i \
400 f '\\
| Fo— 1 X v

That was easy. Let’'s add the final dwell segment.
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18. With segment (#3) highlighted, click Add and then Dwell.

Settings  Help

= (¥ \

T ——— Cruise/ Dwell- constant vel ocity segment 2 . \
T Cruse or Dwell Segment | - - : -
|/_\ L
LCIT T Time
19. Change the dwell Time to ‘1’ sec.
Qﬂdd - _@Eﬁt v @lmeﬂ - _&D&leﬁe - j(]ea“ ,“EECUT jCopy Paste H [nvart i [ Layolt = IM
% |Cruise or Dwell Motion Parameters : 4 e | [][‘“:’- Segment Plot ™, 4 p

Seqgrent Marne | |NewSegment |

Yelocity ; |U | mmy/sec

(®) Increment (2 Absolute

20. You can confirm your payload by clicking on Load in the lower left area of the editor. The line
indicates that the load is indeed present for segments 1 and 2, but then removed for segments 3
and 4.

The load is removed. r

s mmfse
|| M elocity 1} /! 4 ~
| M Acesleration -0 {155 0

[zzzl Profile Grid

Experienced Motion Analyzer users may notice a lot of new enhancements to the
profile editor, beginning in V4.6.
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21. Next, click Export at the bottom of the editor.

! SR COnE ez

—
Cancel

Motion Analyzer saves you time and money on your development by allowing you to
easily export your cycle profile where it is actually needed; in the motion controller’s
application program.

22. Click Next to see more options for exporting.

Profile Export Wizard

g Profile Export Wizard

Welcome to
Profile Export Wizard

This wizard helps to export data from profile editor to different
options.

< Back

| Cancel || Help |

%E

New for version 4.6, users can eliminate the task of having to recreate the motion profile in the

motion controller by simply pasting it into their Logix motion application code or into SolidWorks for
program simulation.

Type of Exports

Select the desired type of Export from the following available options:

@ Logix CAM Profile Editor
) Logix Ladder ADI Instructions
O solidworks Motion Study Move Profile

O user Defined

Profile generated as RSLogix CAM segments to export to RSLogix
5000 Cam Profile Editor table via clipboard or file.

< Back ": ek = .| | Cancel | | Help
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Advanced User Challenge:

= Use the export wizard above to copy your move profile into your paste buffer
= Open RSLogix 5000 and create a new project
= Open the MainRoutine and drop a Time Cam (MATC instruction) on a rung

= Create a Cam Profile array with at least (20) elements, open the editor and paste
the profile into the Cam Editor

This is what the finished Export Wizard and the Cam Editor should look like:

. Cam Editor - Table™ =13

Profile Export Wizand

. ] .
{/ Export Options - Logix CAM " Slawe Posiion A [T [ester [Slave |Twpe |~
[/ ey a
e 0 [oa Jo.o Cubic
- 1 |043EE. 00025 | Cubic
o5 of 2 |Ds3m.. 00925 | Cubic
Profile Data has been copied to the clipboard in the format showninthe | |/ ' Ea10 6565015 lLinear
table below. This data can be directly pasted to the Logiz CAM table. i i | 4 |13333... 1045 C“bfc
§ ¥ ) I 5 [14666.. 05075 | Cubic
| Master Slave Type i Df h-- B [18666. 05575 |Cubic
o 0 Cibic | 7 ]20 0 5_ Line.ar
| & |30 0& Cubic
| m.133333333333933 10,0025 Cubic j‘ el s loses T
| 0.533333333333333 0.0925 Cubic e 03599, 05075 |Cubic
| DLBEEEEEEEERREEET 0,15 Linear EEA]3 866 045 [linesr
| 1.33333633303333 0,45 Cubi Bl o330 )]s feud
: : s [ 15 [4.4886.. 0.0825 [Cubic
| 1. a6e6EcEERERET 0.5075 Cubic T4 48666, 00025 [Cubic
] [ EEED 34694 Linear
16160 jo.a |Linest
F ]
‘ < Back ! et o, | Cancel | ‘ Help ‘
v
MéIS[EI < )
14
+  [StartSlope_|00
> End Slope on
Master: Position: Welacity, Acceleratian; Jerk: _ Eorgl
QOur (6) second move Pomm T 586RET (] Iy o
- Apply Help
profile.
23. Click Done to close the profile editor.
Your profile should now look like this:
Cycle Profile data
Click Edit Profile button to modify/define Cycle Profile.
450
360
270
= 180
]
= 90
2 o0
E -90
]
> -180
-270
-360
-450
0 0.6 1.2 1.8 24 3 3.6 4.2 1.8 5.4 [i3

Time { sec)
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Enter the Mechanical Information

24. Move to the Mechanism tab.

25. Enter the Load Date for the horizontal axis from our application information.

The Mass is left at ‘0’ because we
entered its value in the Cycle
Profile section.

= ar

" Others |0 deq
[Applies to Load and Table Mass)

26. Use the drop-down selector to choose a Lead Screw for the Actuator Type and enter the
known data as shown below.

weight of Load + Slide
Slles e kg Applied Force
Motion —— LOAD — ciew

|
et kg AN\ '
////////////////////%L = Friction Surface
Lead = pitch = distance rmoved per turn
Inertia = Inertia of leadscrew + bearings + nut

. a0 ® Pre-load = torque to rotate screw at zero speed due
Efficiency : % )

to bearing & nut pre-loads

Typical Co-efficients »
= Lubricated Metal Ways = 0,20 (0.1 - 0.25)
* Ball slides = 0.01[0.001 - 0.01)
= Teflon / PTFE = 0.05 {0.03 - 0.05)

Actuator |1-e LeadScrew

Pre Load : |D |N-m j

27. Click on the Inertia Calculator button.

Actuator Type: |Lead Screw ~|

*Lead: |25— Ty
Inertia : |E| kg @
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Here we will be modeling any objects being rotated by the motor, in this case, the ball screw.

28. Use a Solid Cylinder for the element Type.

29. Enter the Diameter, Length and Material for our steel screw as shown.

Element: Image q b

Element Properties : 1 5

Type : [@ Solid Cylinder vl

Tame ! |SDIideIinderEIement |

Diameker : |25

Length : 1200

@teel {ALSI 1020) O+

Density ;7900 Kgim™3

Elerment Inertia ¢ |0.00036 | kg-m?2 Mass | |4.65348 kg
Inertia corresponding ko selected Model axis will be transferred ko 4
Axis : Horizontal Lead Screw Component :  Lead Screw ‘ Total Inertia : |0.00036 kg-m? Mass - |4.65348 k

Mechanism ©  Lead Screw

4| I ——_ ] ¥
L% ~ ey
s

30. Press OK when complete.

The inertia is shown below.

Inertia : IEI. 00036 kug-rrf

31. Move to the Transmission Stages tab.

32. Enter the data for the Coupling between the motor and lead screw, just like we did for the belt
actuator in the last lab. Be sure to set your units to kg-cm2 for the Inertia field first and then

enter the converted value.

~ Transmission 1

Transmission : Compute Wodel

Ratio :

Inertia :
[Motor Sice)

Efficiency :

Friction Torque :

(Motor Sice) Coupling must be chosen carefully to avoid backlash and provide a hioh degree of stifhess.
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Select a Motor and Drive

We have entered all of the known information and it is time to select the motor and drive. When
using lead screw actuators, you are not typically required to use a gearbox.

33. Move to the Selection tab.

34. We will once again choose to Show the solutions within the Max Inertia Ratio and allow the
software to automatically search for our motor and drive combination. Press Search when

ready.

Axis Data - Horizontal Lead Screw

v Axis Setup ] ¥ Cycle Profile ¥ Mechanism ¥ Transmission Staues

Motor Type : * Motor
Gear Parameters

Manufacturer :

Jragha—— -]

" Motor with Gearbox
Motor Parameters
Mz Inertia Ratio

" Show All Solution:

Configuration : |

N

Series :

Frames :

Please choose the mode of selection :

[

Series . MPL-B

Frames

[ i |

Database Search Options :

" Allen Bradley Integrated Gearmotor

All(150,200,300,400...

&+ Full

Product Family : KINETIX 6000

Change
Change

" User Marked

Automati
Motor i (s Current Selection :
Drive 9 *

Current Selection :

Select Manual to choose your Components.
Select Automatic to have Motion Analyzer select for you.

View Load Graph

@

—N

Search\D

N

35. Sort the list by M+D Cost again.

e

List Categories by : |M+D Cost - Yiew LHilizations as :  Teg * Graphical
Sol State | Motor Drive meneml Rating | Performance Rating | Peak Speed | Winding Temp | Peak Torg
{Zy MPL-B230P 2094-BMP5-5 19;1_,]/| I ] I . | 229 | 7% [ ]
() mPLB320P 2094-BMP5-5 [ 209 | I | | | B 22% | 1% | :

MPL-B420F 2094-BM 71 %. I - | - 22%) 2%. 1
@ wrLBaz0P 2094-BMD1-5 [ | 3% | | | | | . | 7% [ 3% |
@ wrLBas30F 2094-BMmP5-5-2.. [ 3% | | | | I [ 2% |
@ mPLB4s3I0K 2094-BMD1-5 H 245 | | | | | | 7w | 2% |
@ wrLBasa0F 2094-BMD1-5 H 215 | | | | I [ E 2% |
@ wrLBaz0K 2094-BM01-5-250 [ a7 | | | | | | 7% 1% |
@ wPLBas6OF 2094-BM01-5-250 [ 2% | | | | | [ EET 7% [
@ mrLBs40D 2094-BMD1-5 T | | | | | | D 54w [ 5% |
@ wPLBasaOK 2004-BM02-5-250 [ 24%] | | | | | | | 7% [ 1% |
@  MmPL-BssOF 2094-Bm02-5-250 [N 39% | | | . | | . EE 7% | >

<

Wiew Categaries

¥ Pass .

¥ Caution (2) M Near Fail @ W Far Fail ) Solution View Setup

i
IE-._. View Solution

You can see that the first two solutions are flagged as a Solution State 2, meaning “Caution.”
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36. Use the scroll bars to move over far enough to see that Inertia Ratio is causing this rating. It
has exceeded our 80% safety margin.

|M+D Cost A|General Rating |Performance Rating | Peak Speed | Winding Temp |Peak TDYA.IB| Inertia Ratio T\ Bus Wilization |Avem4\
| | 1 | [ | Wz | H [ (o [
| 20w I | | | B 2% | 1% L |
- 21%. I - | - 22%. 2%. 3%

e | | | | | B 22 | | I EETT | e [
[ | 23% | | | | | | 2% [ 2% [ 2a% [ 3w [
[ I | | [ | B 7w | 2 2w [ zew| [ nw [
B e | | | I | DN sew e % [ zre 78 [
B o | | | | | B 27 | N 2% [ 2% [N ] [
B oew | | | | | | D sew [ FE | 2% [ a5 [N a2 [
B e | | | | | | | DN sa [ 5% | 2% [ el [N e [
[ T | | | | | | B 2 4% 2% [ g% [ e [
<- 39% | | | | | . 7H P | 5% [N 33%] I_>v

37. Double-click on the third solution in the list, the MPL-B420P motor with the 2094-BMP5-S-250

drive.
List Categories by : |M+D Cost j Yiew Liilizations as : " Teut * Graphical
Sol State | Motor Drive |M+D Cost A| General Rating | Performance Rating | Peak Speed | ‘Winding Temp | Pes
()  MPL-B230P 2064-BMP5-5 [ 19% | I | | | 22% [ 2% [
{Zy MPL-B3ZOP 2094-BMP5-5 [ 0% | | | I | 2% | 1 [
MPL-B420P 2094-BMP4 0 21 %. I - | - 22%. 2%:
[ MBI _OAEINE ANOA-AMDECTEN [ EETAN| | 1 I T 1 EETAN| el
The following note appears:
Motion Analyzer, X |

Drive: 2094-BrP5-5-250
Impaortant: This dive ophion iz shipped standard with 150% peal
i torque. To achieve the performance indicated, the drive must be
\3) configured for 250% peak torgue. [Only applies to Series B or later).

Important: The smaller 2094-BMP5-S drive will do the job, but not without some
modification.

Please refer to Appendix A of this lab for the steps required to easily configure this
drive for our enhanced usage.

38. Click OK to continue.

The bar graphs are all green and the Torque-Speed curve shows continuous and peak data points
within the correct regions.
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The required speed and torque are actually quite low for this motor. Why didn’t the software
choose a smaller motor? You can easily review the results of other motors (or drives) using the
handy Previous/Next buttons in the bar graph area.

39. Use the Previous (<) button 2 times to view the performance of smaller motors.

Component Details

Summary l b ator ] Dirivve ] T

Axis System Performance

Torgue - Speed l Power - Speed] Load ] Thermal] REk ]

Motor <| MPL-B420P ||
/
Motor Capacity {Ternp) 2%,
Peak Speed ] 220
Peak Torgue | 3%
Inertia Ratio { 4.3) ] 43%
s 2004-BMP5-S-250 | > |
ACZph, 460 -10%7+10% -
Drive Capacity (Ternp) I 6% g
Average Current N 4% %
g
Peak Current | 590 3
Bus Utilization | 199%
|
|
|
[
Quadrant Tarque
[=] | " Single ™ Four Peak

Motor - Drive

-§
5000 ~§000 3000 2000 -F000 [ Fo00 2000 3000 J000  S00d
Speed (tpnt )

AMS Graph Detail| YT, I

It looks like Inertia is the reason the larger motor was chosen.

40. Use the Next (>) button to return to the MPL-B420P motor selection.

4/28/2010
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Using the Ratio/Design Analysis Tool

This is a great solution for our existing data with plenty of safety margin. But what if there
something that we could change now (in the design phase) that would allow us to use an even
smaller motor? We mentioned that gearbox reduction is not typically required when using lead
screws. This is because the reduction comes from the screw itself. Our screw moves 25 mm for
every motor revolution. What would happen if we chose a screw that took more revolutions to
move the same 25 mm? Now we are leveraging motor velocity to gain torque and inertia reduction!
We can use Motion Analyzer's Ratio/Design Analysis tool to find the best lead screw for our needs.

41. Click on the Ratio/Design Analysis button at the bottom of the Solutions screen.

Quadrant Torque
[=] " Single ™ Four Peak ~ RMS Graph Detail 'T:}xl
‘ LQ Segment Data

2 of 25 Available Solutions £

{%:!. Ratio/Design <

[ Analysis
La

Tolerance/Design
Analysis
S

_-I'- Torque Analysis EEI Solution List

42. Choose the lead screw Lead option and press OK.

Design Analysis Options El

Please select the options you want to optimise .

Ratio Analysis Options

(g

" Transmission 1

Cut Length Analysis Options

c

OK | Cancel |

This same tool could also be used to you assist in choosing the optimum gearbox
ratio and even a belt and pulley ratio.

43. The idea here is to use the Ratio slider bar to find a solution with the lowest torque values,
without sending the other values above 100%. It looks like Bus Volts (orange) and Inertia (red)
are going to be our upper limits.
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44. The graph shows that a lead of about 17 mm has the lowest values for nearly everything, but
that may not be a significant enough change to make a difference. Besides, screws may not be
readily available in that lead. What about a 10 mm lead? Place the slider as close to ‘10’ as
possible and press the Apply Selection button. Confirm the prompt to view the results.

Ratio Analysis - Lead Optimization

Motor: MPL-B420P Options
Shown below is the ratio analysis chart for your application and the selected motor.
Use the option bins provided on the right to analyze variations. Motor Parameters (%)
Wa. Allowable Motor Speed : 5000000 ram Transmmission? Ratio : 1.000 E= v Inertia Ratio |18 56
Max. Application Motor Speed ;. 26876.137 ram TransmissionZ Ratio ; 1.000 =V PeakTry 3.563
Max Lead ' 54.000 Gearhm Narminal Ratio © 1.000 = ¥ TempRise [5.311

Drive Parameters (%)
B v Avg. Amps | 5264
= ¥ PkAmps 6.431
B ¥ Bustolts  |[47.72
—In

Limits
B Limit
B MNominal Ratio
BER  Available Gearheads

Graph Scale
1 Decade -

Lower Limit: |5.39999%
Upper Limit: | 53.9959¢

Leadscrew Lead { mmirev )
pa ¥
]

Tead 1004 f]
Selected Curues| B Ratio OPeak Trq | OTemp Rise ‘ <« | Available Solutions  J»

Help S Apply Selection ) Return

O Bus ¥olts

C Peak Cur

O Aug Cur

It looks like this change leaves us with plenty of margin for our key motor and drive values, plus the
inertia ratio dropped from 4.3 to 1.9. This indicates that a smaller motor could possibly do the job!

45, Press Return when complete. A full comparison is shown below.

46. The Ratio tool indicates that going below the 5 mm lead value requires more Bus Voltage than
we can provide. Press Return until you are back at the original Torque-Speed curve.

47. To actually make this recommended change, return to the Mechanism tab and change the
Lead value to 10 mm/rev.
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48. Search for a smaller motor for this axis. It looks like an MPL-B230P motor with our 2094-
BMP5-S drive (with no modification) are the lowest cost solution within our tolerances.

=Fui [ Jebd 2000

Speed (rpm )

malbdy el S0l —edul

results using
the 25 mm/rev
lead screw.

Quadrant Torque

[

We could suggest to the mechanical design team that a “10 mm” lead ball screw
might be a better overall solution, but either are valid solutions.

JE T YR ¥ TN T

Axis Data - Horizontal Lead Screw Product Family : KINETIX 6000
v BxisSetup | v CycleProfile | v Mechanism | v Transmission Stages | Selection Solutions ] Axis Stop |
Component Details Axis System Performance
Summary ] Motar | Drive | Transmission | Torque - Speed ] Power - Speed | Load | Themal | REM |
Motor < | >
| MPL-B230P |> | Votor - Drive
motor Capacity Tempy B 500
Peak Speed I sam
Peak Torgue ] 4o (mas
Inertia Ratio (7.7} 7755 | | fAGton < WMPL-B420P | >
L]
- »  Motor Capacity (Termpy 290
Drive 2094-BMP5-S | > | =
AC3ph, 960 -10%:4+10% . Feak Speed ] 229%
Drive Capacity (Terng) I 9% |2 PeakTorgue | ELT
L]
Average Current N 4% = Inertia Ratio (4.2 ] 4250
Peak Current | % |m
= Drive
o 2094 -BMP5-5-250 =
Bus Litilization I 4750 E AC3ph, 480 A0%A0% | |
| | - Drive Capacity (Termnp) Il 500
L]
% = ayerage CUrrent | 455
e :
l// N Feak Current L] 590
L]
. = N
Compare with / : Bus Utilization I o
-

" Single ™ Four Peak = RMS Graph Detail 'T:}xl

49. Return to the System View.

Pick and Place Example.mba - Motion Analyzer,
File Edit Analysis Database Options

D H &8 ;
| Axis Data - Horizontal Lead SEM

50. Be sure to Save your work. Confirm any prompts and choose a location to save your file.
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Lab 3: Sizing a Vertical Lead Screw (10 minutes)

About This Lab

We've completed sizing a horizontal lead screw, so we understand what is involved with this type of
actuator. What happens when we use a lead screw in a vertical application? What are the effects
of gravity on the motor and drive? What additional considerations are we responsible for
investigating? In this lab, you will:

= Reuse axis data from an existing axis
» Edit the Move Profile Data in the Advanced Profile Editor
= Select a motor and drive for your vertical lead screw axis

= Analyze the system using the Shunt Analysis tool

Follow the steps below to complete Lab Section 3.

Reusing Existing Axis Data

If you've already created an axis of motion similar to your current axis in Motion Analyzer, you can
easily copy and paste the data as a quick starting point. In this section of the lab, you will use the
axis data from the previous lab (the horizontal lead screw) as the starting point for sizing the vertical
lead screw axis.

Vertical Lead
Screw Actuator.
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Vertical Axis Data:

/ = Package weight to be moved = 3 kg \

Total Slide Mass = 25 kg (including fixtures and product grippers)

= Coefficient of Friction = 0.01 (=1%)

= Lead Screw Specification:

= |ead =25 mm/rev
= Length =600 mm
=  Diameter = 25 mm
= Material = Steel

= Efficiency = 90%

= Motor Coupling Moment of Inertia = 2.6g-cm”2

K » Bi-directional move of 300 mm in 6 secs overall. See cycle drawiy

It looks like the Total Slide Mass and the Move Profile are the only differences in the axis data. The
required Velocity Profile for the vertical axis is shown below.

Segment 1 Segment 2 Segment 3 Segment 4

Dwell 2) Seconds While Dwell 2} Seconds While

g 180 Horizontal Extends Vertical Lifts Horizontal Retracts
2 a9 Load 300mm
g in (1) Second
Z 0 L] Vertical Lowers
2 Load 300mm
2 =l in {1) Second
£ 1m0

270

-360

-450

0 0.6 1.2 18 2.4 3 3.6 4.2 4.8 54 i3

Time { sec )

The move profile is described as “pausing for (2) seconds while the horizontal axis extends to the
indexing belt, lifting the product from the picking point, pausing for 2 seconds while the horizontal
moves over to the product carton and lowering the product back down to the placing point.”

1. Just below the second axis, click on Add new Axis again.

We would normally begin manually entering the data at this point, but we can use the horizontal
axis data to provide a faster start.
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2. Right-click on the Horizontal Lead Screw axis and select Copy Axis.

5" Axis Ho.: 2 Horizontal Lead Screw

E\, Yiew Jolution I B, Ze 4G50 QX

— P A Motor: MPL-B230P
‘ E‘i S ] Qs ’ |Q 2 Edit s Drive:  2034-BMPS-5

£ Insert dx Gearbox: MONE

X Cut Axis
By .

e Py = ) Disable Axis
xis Ho. : xis Hame % Delete fxis
! -
| | P APPLICATION DATA £ Move Up
- L | I Mawe Down

3. Next, right-click on Axis No.: 3 and select Paste Axis. Confirm by answering Yes to the
prompt.

Axis Ho.: 3 Axis Hame C : i Ar XBa@ Q x

Ei, L APPLICATION DATA | 2 Egi awis
,_; Inserk Axis

Add new Axis

X Delete Axis

4r Move Up

The information is brought in.

4. Double-click on Axis No.: 3 to begin editing the data for the vertical axis.
5. Begin on the Axis Setup tab.

All of the data is pre-populated here, since we copied it from axis 2.

6. Change the Axis Name to ‘Vertical Lead Screw’.

Axis Data - Yertitcal Lead Screw Product Family : KINETIX 6000

¥ Cycle Profile ] ¥* Mechani ]/Tl ission Stag ] Selection ] Solutions ] Axis Stop

Load type : & Linear  Rotary " Application Templates ‘w
| FPress Roll Feed (CnnstTinJ

Actuator type : & User Defined Actuator ¢ i:lr:aena?rsa;glgeg Lz Gri"ty

Voltage Selection

Supply Type : I ¥ AC 3 phase r

Yoltage Type : * Single " Range

. 10
Mominal Yoltage: 460 - Tolerances %
’ + 1o %@ Voltage Help

Motor / Drive Parameters:  pax Ambient: ’30— LN Altitude: ’U— m

/\
Axis Name : W
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Edit the Move Profile Data

In this section of the lab, you will need to change the 600 mm move profile from axis 2 to a shorter
300 mm move profile for axis 3. We will also account for the fact that the vertical axis moves only
during the dwell portion of the horizontal axis.

7. Proceed to the Cycle Profile tab.

To truly model the multi-axis system, we will need to alter the move profile of the vertical axis so
that the software knows it moves only during the dwell portion of the horizontal axis.

This helps us to avoid selecting power components that are oversized for our needs.
If we assume that all axes are performing their worst case moves at the same time
when they really aren’t, we will wind up choosing larger system power modules and
shunt modules than we truly need.

8. Select Edit Profile.
We want the multi-axis profile to look as follows:

Horizontal Axis Profile:

Segment 1 Segment 2 Seygment 3 Seyment 4

Extend 600mm
in (2) Seconds

Dwell for
(1) Second

Velocity { mmisec )

180 Retract 600mm Dwell for
in {2) Seconds (1) Second

-360

-450
1] 0.6 1.2 1.8 2.4 3 3.6 4.2 4.8 5.4 6

Time { sec)

Vertical Axis Profile:

Segment 1 Segment 2 Segment 3 Segment 4
450
360

270 Dwell {2) Seconds While
o 180 Horizontal Extends

Dwell (2) Seconds While
Horizontal Retracts

Vertical Lifts
Load 300mm
in (1) Second

Vertical Lowers
Load 300mm
in (1) Second

Velocity { mmise

-360

-450
0 0.6 1.2 1.8 2.4 3 3.6 4.2 48 54 6

Time { sec )
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Right away, we need to insert a dwell move in front of the existing trapezoidal move segment.

9. Click on Insert > Cruise / Dwell from the main menu.

Settings  Help

A add - L@Eﬁtvl@ﬁ—v ) Delete ~ L@G“HL‘%&“ SlCopy | Paste é’lm“
| |
Index Mation Paramete - rent Plok
3 500 -
§ Segment Mams [/. || |
=} % .‘f’f
. - 400 4 /
Accel /DeceN | Cruise / Dwell Index /
3 /
Move Distand Advanced Segments m: /
: /
& il
Mave Tir /_\ P - 0 4 /
J : i /
/

MAM 100 4 /

Indesx bype @ | 7 - /l’

1 /% Hide Advanced Segments
m— 0 -

10. Fill out the Segment Name, Velocity and Time settings as shown below.

Cruise or Dwell Mokion Parameters : 1 |Segment Flok
[}
(=} -
E
o
=
= Segrnent Mame |Wait for Horizontal Move ) |
0.3
. o
Yelocity |D ) o
E
E oo
- — 2
(®) Increment (_) Absolute g
o
=
05
(_)Distance: |U | i |D | i
1.0 <
‘ (®)Time : |2 | ser |2 | ser 0.0 i3

11. Click on the Next Segment navigation arrow to move Segment 2.

File  “iew  Settings  Help

Invert

| hadd - | ) Edit - @lmm - ||| iDelete ~ L@GHHLﬁm | S)Copy | Fasie

Cruise or Dwell Motion Parameters ; 1 |Segment Flot ||

a1}
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12. Enter the correct Move Distance and Move Time for our upward vertical profile.

|| ndez Motion Parameters @ 2 |Segment Flaok
'
[lm)
% Segrent Mame ¢ |Lift Load |
| | 1 ——— —,
g /
= 400 4 { \
®) Increment () Absolute / \\
T / \
g / \
Move Distance : |3UU | s g / \
\
£ /1 \
T .0 / \
Mavve: Time : |1 | Ofe / \
= / \
i/ Y
f \
100 Jr" \
Index type : | ©. Automatic = | Smoothmess:| - Custom ~ ,/ \
LY
0 I./f I I N, |
20 22 24 28 28 30
Time(sec)
%o of J % of
1 |40 - 1[40 - :
pecelEl D Time Recelia [_ Time:

Note that the Segment Load already includes our 3 kg Payload Mass from the horizontal axis data.

Once again, the Profile Editor is greatly improved in version 4.6 of the software.

13. Click on the Next Segment navigation arrow to move Segment 3.

14. Change the Dwell Time to ‘2’ seconds while the horizontal move completes the retraction

move.
X Cruise or Dwell Motion Parameters : 3 |Segment Flat:
'
o -
E
o
2l
§ Seqgrent Mame |Wait for Horizontal to Retract |
05 4
. ™)
Welority |U | mmsec g
E
_g_ 0.0 o
= =
(®) Increment () Absolute G
o
=
05
() Distance : | | |
1.0
| 2 3.0 a 4

Time‘{-sel::]

15. Click on the Next Segment navigation arrow to move Segment 4.
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16. Enter the correct Move Distance and Move Time for our downward vertical profile.

Inde Mation Parameters @ 4 |s2ament Fiot
g 0 - -
E Segment Mame ¢ |Drop Payload in Carton | N\ /
i f
: 100 \\ ;/
= (®) Increment () Absolute 1 \ ;;
o \ ,r':
A \ /
Maowe Diskance : |'3UU | mm | E -2l 4 \ /
\ /
Move Time | |1 m | l_s -300 4 \\ f
= \ / ,r,
400 4 \-\_ f/
Index bype ¢ | 7. Butematic = | Smoathness : | 7 Standard - SN _fii
500 < T ' y
4.8 5.0 52 5 56 5.4 [
. % of . = of Time{sec)
Accel Jerk : B Tirne et B Time

17. Click on the Segment Load button and add the ‘3’ kg Payload Mass that is present during this
move.

File  ‘iew  Settings  Help

I Apply All Segments |

External Force I:I I
Pavload Mass [}

Mass % - Offset ; I:I mm Mass Offset Diagram
Mass ¥ - Offset I:I mm Show Conskant Load
Mass Z - Offset ; |0 min I Payload Animation |

< [*

pe0] juswba

18. Finally, click on the Next Segment navigation arrow to move Segment 5.

19. We no longer need this dwell segment, so click Delete to remove it.

File  wiew  Settings  Help

_a D&Iete = | 7] Clear I_ﬁ(:ut qupy Paste
|Cruise ot Dwwell Makion Parameters @ 5\ Belets AHedaiscane w |Segment Plat

‘ . |Cayout =

[
a -
3
o
2
5 Segment Mame : |NewSegment |
0.5 <
’ o
Yelocity : |D | mmmysec £
£
_§. 00 4
. 2
(®) Increment () Absolute g
o
=
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Your move profile should look as follows.

File  Wiew Settings Help

| hAdd - | ] Edit - Qmm-.

|Index IMotion Parameters © 4

oo | Y| ow | e | (i

Segment Mame ; |Dr0p Payload in Carton |

(®) Increment (Z) Absolute
Move Distance ! |—SDD | T |U | mm
Mave Time © |1 | seC |5 | sec

Index bype : Smoothness : | 7 Standard -
. % of , EI % of
pecelieny B Tirme Cecelierisy Time

|Pr0FiIe Plat

[ M Cistance -
Moy )
| REL3
M Load

| Thrust -

Less Options Cancel

20. Click Done to close the Cycle Profile Editor.

Your Cycle Profile tab should look like this:

Segment 1 Segment 2 Segment 3 Segment 4

450

360

270 . A

Dwell {2} Seconds While Dwell (2) Seconds While

o 180 Hori : i i
g orizontal Extends Vertical Lifts Horizontal Retracts
g 90 Load 300mm
£ in (1) Second
E. 1] Vertical Lowers
2 Load 300mm
2 -90 in (1) Second
S 180

-270

-360

-450

0 0.6 1.2 1.8 24 3 3.6 4.2 4.8 54 6

Time { sec )
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Enter the Mechanical Data

21. Move to the Mechanism tab.

22. Most importantly, change the Inclination value to 90 degrees, to reflect our vertical axis. Press
OK when the brake message appears.

¥ Axis Setup ] ¥ Cycle Profile ¥ Mechanism | ¥ Transmission Stages ] Selection ] Solutions ] Axis Stop ]
Load Data — Applied to the whole profile

Mass: |0 b Inclination ;
Force (External +-1: |0 Ibf - s
Coeffof Friction ;| 0.01 O Others 16708 rad MoﬁIn ]

[Applies to Load and Slide Mass) ag

Gravity External
th:el

=]
=
=]
=]

ACTUATOR

NOTE: If power is ever removed from this vertical axis, the motor would not have the
ability to hold (or stop) the load from falling. Therefore, we need to select an option
that will do so. Since this is a factory only option, so we must be careful to
remember to choose this motor option before we place an order.

23. Ifitisn't already, set the Lead value to ‘25" mm/rev from the application data. We will be much
less affected by inertia on this smaller axis.

Actuator Type: |Lead Screw |

*Lead : |25— A resy

24. Click on the Inertia Calculator button as before.

Ledu . |.£:I MM TEY

Inertia : |EI_EIEIEIEE'- bog-mré
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25. Change the Length value to the ‘600’ mm specified for this axis. Press OK when complete.

Please select the Element Type to proceed :

@{ . Solid Cylinder } o

|Elr:=rner|t Propetties 1 1
Type ll_!| Solid Cylinder v'i

Mame |'v'ertica| Bis |

Material ; |stesl (ALSI 1020) =]

. Hollow Cylinder O m Import from SolidWorks

Density : 7900 Kgjm™3

Element Inerkia : |0.00018 kg-m®  Mass: (232674 | kg

Inertia corresponding to selected Madel axis will be transferred to :
Awiz : Werticcal Lead Screw Component : Lead Screw
Mechanism :  Lead Screw :

F i | B
= — i L)

Advanced Mode | oK Cancel L

26. Change the Slide Mass to ‘25’ kg.

Total Inertia : |0.00018 kg-m? Mass : |2.32674 kg ‘

Your vertical lead screw data should look as follows:

¥ Axis Setup | + Cycle Profile v Mechani | « Transmission Stag | Selection | Solutions | Axis Stop |
— Load Data- 2pplied to the whale profile

Maszs Inclination: ¢ 0° Gravity External

ID kg
Force [Esternal +/-] : ID M i+ 900 E':
-
Coeff of Friction : ID.D‘I 1
" Others ISD— deq Motion

[Applies to Load and Slide Mazs) v

—Actuator Type: |Lead Screw vI

*Lead: |25 Imma’rev LI Slide Mass : |25 kg
Inertia : W kg-mé w
////////////////////%4 """ Friction Surface

Pre Load : ID M-m
Lead = pitch = distance moved per turn

Inertia = Ineria of leadscrew + bearings + nut

. a0 Pre-load = torque to rotate screw at zero speed due
Efficiency : to bearing & nut pre-loads
Typical Co-efficients »

. Lubricated Metal Ways = 0,20 (0.1 - 0,25)

= Ball slides = 0,01 (0,001 - 0.01)

= Teflon / PTFE 0,05 (0,03 - 0,05)

ACTUATOR

Weight of Load + Slide

Applied Force
Motion ——3  LOAD l(pp_ o—

e

The coupling is the same as from the horizontal axis, so we can skip the Transmission Stages tab.
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Select the Motor and Drive

27. Move to the Selection tab.

28. All of our preferences came over from the previous axis, so press the Search button to begin
looking for a valid solution. Answer OK to the prompt about the motor brake again.

29. When the list appears, be sure that it is sorted by M+D Cost again and open the first green
solution in the list.

List Categories by : [M+D Cast

|

Yiew LHilizations as :

" Test * Graphical

Sol State | Motor Drive |M+D Cost A| General Rating | Performance Rating | Peak Speed | Winding Temp | Peak Torg
{Z)  mpLB220T 2094-BMP5-3 [ 159 | | . | 1% [ 2% [ 3
o ¥ Ta B =L Rala] LTateR Ml nT-00n) [ P | [ | [ | . CEy, - | -2

MPL-B430P
MPL-B4530F
MPL-B4530K
MPL-B4540F
MPL-BE20K
MPL-B4560F
MPL-B540D

MPL-BS40K

30. Press OK to the reminder about the 250% settings required to use this drive.

20%.

2094-BM01-5 [ |

2094-B0P5-5-2.. [

2094-BM01-5 [ |

2094-BM01-5 [ |

2094-BM01-5-250 [

2094-BM01-5-250 [

2094-BM01-5 [ |

2084-BM02-5-250 [

|| | |

= =

I - [ | 27 %) 4%- [
] | | T 1 T L Ex ¥
FEC | | | | | B2 | EEI {
23% | | | | | | T 2% I ;
4% | | | | | B 7w | 2% I ;
1% | | | | | | N s |
7w | | | | | | o | | {
9% | | | | | | D e [ 2w [
325 | | | | | N e | F | i
3% | | | | | | B 7 2% L

This solution looks great and the motor and drive are some of the smallest that we offer. We are

satisfied.

Component Details

Motor

Maotar Capacity {Temp)

Feak Speed

Feak Torgue

Inertia Ratio (5.2 )
Drive
AC3ph, 460 -10%4+10%

Drive Capacity (Temp)

Average Current

Feak Current

Bus Utilization

Axis Data - Yertitcal Lead Screw

¥ Axis Setup ] ¥ Cycle Profile ] ¥ Mecl

¥ T

Summary l I ator ] Crive ] Transmission]

MPL-

B330P

1} ] Selection

Product Family : KINETIX 6000

Solutions l Axis Stop ]

Axis System Performance

Torque - Speed l Power - Speed] Load ] Thermal] REM ]

-
=
-
3
g
g

-8
5000 -f000 3000 2000 -F000 0 000 2000 3000 F000  S000
Speed (rpm )

Quadrant
" Single ™ Four

Motor - Drive

Torque
Peak = RMS

Graph Detail 'T:}xl
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NOTE: If you are concerned about using the lower power drive and having to
manually set the Peak Current limits to 250%, simply press the ‘>’ arrow to view the
axis’ performance using next larger rated drive.

The 2094-BMO01-S drive does not require the custom settings, doesn’t take up any
additional Kinetix power rail space and costs only about 15% more than the lower

power drive.

Component Details

Summary l Mator | Drive | Transmission |

Motor < | MPL-B330P | > |
Maotor Capacity (Tempy 6%
Peak Speed ] 22%
Peak Torque I 1395
Inertia Ratio (5.2 ] 5200

Drive < 2094-BM01-S EN

AC3ph, 480 -10%410%

Drive Capacity (Tempy IR 2390
Average Current | 18%0
Peak Current I 1890
Bus Utilization I 2090

31. Return to the System View as before.

Pick and Place Example.mba - Motion Analyzer

32. Save your work.

File Edit Analysis Database  Options

Tools

D delw

55

Toolbars

Swskem Yiew %

Application -

| Axis NData - Yertitral | pad Screw
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Analyze the System Shunt Requirements

You may have noticed the prompt that keeps appearing when you save your work. It mentions a
system shunt. There are also some clues in the System View that alert us to the fact that we are
not done yet.

System Yiew | ot Completed | Product Family : | KINETIX 6000 hd '}

~—_

Axis Ho. :1 Belt Indexer

7 1 Motor: MPL-B1520U
E:ﬁ [ g Q} -~ IQ I\ Drive:  2094-BMP5-S

" dGearbox: SPO7SS-MF2-25-0B1

@ Axis Ho.: 2 Horizontal Lead Screw

. . Motar:  MPL-B230P
E:ﬁ [ Qs ’ IQ_ Drive:  2094-BMPS-S
Gearboxi NONE
@ Axislo.:3  Vertical Lead Screw EREESE RS PO X, &
. = Motor:  MPL-B330P
E-_ﬁ L Q} ’ |Q_ I, Drive:  2094-BMPS5-5-250

“  Gearbox: MOME

Kinetix 2000 and 6000 drives are multi-axis drives and include (1) integrated axis module where the
AC supply voltage is provided and up to (7) additional axis modules. The integrated axis modules
contain a converter that creates an internal DC bus voltage on the backplane which powers the
additional axis modules. The integrated axis module must be sized large enough to provide the
required DC power to the axis modules.

Fig. 2 The left-most drive is the Integrated Axis Module and the others are expansion Axis Modules

Additionally, most servo drives contain a shunt resistor that helps to prevent the internal power bus
from an overload. This is typically a concern when stopping the axis; especially when stopping a
vertical axis from falling because gravity is working against you. Kinetix 2000 and 6000 drives can
share their shunt capacity across the backplane, so if one drive requires additional stopping power
and another drive has extra capacity, they work together. This can save on shunt costs and space
requirements.

Motion Analyzer contains tools to assist you in determining the needs of your system.
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33. To select the proper integrated axis module and determine if your system requires additional
shunting components, click on Power Supply / Accessories at the top of the screen.

Pick and Place Example.mba - Motion Analyzer,
File Edit Analysis Database Options Toolbars  Axis Templates Help

D -’i D @ D‘; [ 4 5\,.r'stem View P-xis Wiew

System Yiew | Mot Completed %&r Supply [ Accessories |k Fal

- iner Supphy | P.cc.li -

As mentioned in the lab, the phase relationship between the various axis profiles in a common DC
bus system affects the peak bus current requirement. For example, if all axes accelerate
simultaneously, the bus current demand will be much greater than if each accelerates in turn.
Drop-down boxes allow the user to set the axes for random or synchronized operation if you know

this relationship.

The “safe” setting for system sizing is all set to “Random.” In this case, the worst
case current demand for each axis is automatically lined up by adjusting the phase
relationship of the axis profiles.

34. Since we took the time to enter our move profiles in real time, change the settings for Axis 2
and Axis 3 to Sync with Axis 1 for our system.

Power Supply / Accessories

_, ............. Data ............... l Graph l Summar? l

Axiz - Random §f Sync RelationShip

< 1 : Belt Indexe
ﬂ Oftdet TBC
Axiz 2 : Horizontal Lead Scréw

ﬂ Offzet

Axiz 3 : Yertical Lead Scre

Suync with &xiz 1 ﬂ Ofest: [ =

MPL-B1:520U , 2084-BMP3-5 | SPOTSS-MF2-25-081

| Random

MPL-B230F | 2094-BhMP3-5 | NORE

| Suync with Axiz 1 =

MPL-B330F | 2094-BhP3-5-250 | RORKE

35. Press the Search IAM & Shunt button to automatically size and select your required
components.

Power Supply / Accessories Product Family : KINETIX 6000

Graph Summar
P l Y 1AM & Shunt Selection
Axis 1 - Belt Ind Axiz - Random f Sync RelationShip

xig 1 : Belt Indexer

1AM Shunt

|F| g J Dlffast - | — MPL-B15200 |, 2094-BMPS-5 | SPOTSS-MF2-25-081

andom - 5
Axis 2 : Horizontal Lead Screw Manual - -
[yne w1 =] Offset: g sec  MPL-BZ30P , 2094-EMP5-S , NONE

Automatic Iy Iy

Axiz 3 : Vertical Lead Screw
MPL-B330P | 2094-BMPS5-5-230 |, NOME

[Spnc with ais 1| Offset: g sec </—\
Search IAM & Shunt /l/
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36. Unless you know that Axis 1 is the largest or you are working with an existing system, select
Arrange axes in order of decreasing power and press Perform Search.

Axis Sequence Options

Power Supply & Shunt Analysis Search Options

" Keep current axes locations

= Arrange axes in order of decreasing power

Perform Search | Cancel

The software is not requiring any additional shunting components. The internal shunts are sufficient

in this application.

Data Graph 5i
] rap ] ummary l 1AM & Shunt Selection

Axis - Random f Sync RelationShip
Axis 1 : Belt Indexer

1AM Shunt
|H 4 J Difset : | — MPL-B1520U , 2094-BC01-MPS-5 | SPOTS5-MF2-25-081
andam - :
Axiz 2 : Vertical Lead Screw Manual - "
[y withiwis 1 =] Difst: o sec  MPL-B330P , 2094-BMPS-S-250 , NONE
Automatic v 'y

Axis 3 : Horizontal Lead Screw

X MPL-B230P |, 2094-BMP3-5 | MONE
[sync with s 1 | Offs=tefn sec

| Search IAM & Shunt |

1AM
| 2094-BCO1-MP5-5 |
Shunts
L/7 | Internal Shunt Present |
The software No additional
has changed shunting is
the order of required.
axes 2 and 3.

Shunt

Inter

Time Slice ;{00001 3EC Rnalysis

37. If you select the Graph tab, you can see that the Vertical axis does require the drive to absorb
some regenerative bus current.

iz . ..Graph ST
Axiz Begenerating Bus Current Axiz Motaring Buz Current
Axiz 1 - Belt Indexer
Motor @ MPL-B1S20U i — . 2455
Drive :  2094-BCO1-MP5-5 ofl [ I0.07E7S
Gearbox SPOFS5-MFZ-25-0B1
Axiz 2 - Yerlical Lead Screw
Motor @ MPL-B320P 01520 [l e (. 245
Drive 1  2094-BMPS-5-250 oo47s @ 003221
Gearbox 1 MOME -
Axis 3 - Horizontal Lead Screw
Motor @ MPL-BZZ0P 00682 0 iy 0. 1455
Drive : 2094-BMPS-% o009 @ 00282

Gearbox @ MOME
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NOTE: If your system requires external shunting, be sure to keep the continuous
usage percentage below 20%. These types of chopper/resistor sets are typically
rated for a 20% duty cycle. If you are an inverter drive user, you already know this.

System
Continuous ;
Peal. :
Shunt If used, keep
these ratings
below 20%.

[nternal Shunt :

Eut.Shunt ;

38. Return to the System View as before.

Pick and Place Example.mba - Motion Analyzer

File Edit Analvsis Database Options Tools Toolbars  Application

D .Y D @] Ij W ﬁ—i—ﬁSystemwiew %

| Axis Nata - Vertitral | pad Screw

39. Save your work.

Your system is now complete! You can see the new order of the axes, as well as any motor, drive
and gearbox part numbers. What about cables and accessories? There must be an easy tool for
finding these, right?

System Yiew | Murmber of Power Rail Slots Required by Application= 3 | Product Family : | <INETX 6000 - 7’

"l Axis Ho.:1 Belt Indexer

_ - 1 Motor:  MPL-B1520U
EI g w % % \ 1 Drive: 2094-BCO1-MPS-S
Gearbox: SPO7SS5-MFZ-25-0B1
2094-BC01-.,

Shunt: INTERMAL

"l Axis Ho.: 2 Vertical Lead Screw

= . Motor:  MPL-B330P
EI g % @ i\ I Drive: 2094-BMPS-5-250

Gearbox: MOME

"l Axis Ho.: 3 Horizontal Lead Screw E_‘ .gi .';i E EE] T . Q

= : Motor:  MPL-B230P
EI g % @ Iay Drive:  2034-BMPS-5

Gearbox: MOME

Continue on with the Extra Task if you would like to use Motion Selector to create a complete bill
of material for your motion system.
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Extra Task: Using Motion Selector (20 Minutes)

About This Lab

In the Extra Task, you can use the Motion Selector tool to create a complete bill of material for your
motion system. Motion Selector does not include the controller items, such as your CompactLogix
L43 controller, but it does include all motion-related components. This can include servo motors,
drives and cables, as well as the motion module for your CompactLogix system and the SERCOS
fiber cables to connect them all together. In this lab, you will:

= Open Motion Selector and start with your Motion Analyzer file from labs 1-3 above
= Use Motion Selector’s wizard tools to choose your axis components
= Choose the motion accessories that complete your bill of material

Follow the steps below to complete the Extra Task.

Open Motion Selector

Motion Selector is installed when you install Motion Analyzer, but runs separately. There should be
desktop icons for each tool, or you can find them in the Start > Programs > Rockwell Automation
tree.

1. Open Motion Selector by double-clicking on the desktop shortcut.

*
g

Motion Selector

2. Click on the Proceed button from opening screen.

Rockwell
Automation

MOTION SELECTOR

Faor decades, the warld's most successful husinesses
have put their trust in Allen-Bradley products, a trust built
an  relighility  and unparalleled  selection.  Rockwell
Automation  combines these products with the hest
application expertize, serice and support availahle.

FEDEEED

Your choices are defined as follows:
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» Create a Quick Quote — After selecting the drive platform, you are given a list of all motors,
cables and accessories for that platform. You simply enter a quantity for the items that you
need and can then create a bill of material of them when you are done. This selection requires
that you know the part numbers of the items that you need.

= Create a new Configuration — This selection allows you to select a drive platform and walks
you through the (10) steps necessary to select a drive, motor, cables and all required
accessories for each axis in your system. Although you do have to know your drive and motor
part number, you can start with the ones already selected in Motion Analyzer simply by pointing
to the completed system file. Selecting the rest of the components using this method is much
more wizard driven.

= Open existing Configuration — This selection allows you to continue working with a Motion
Selector project that you previously saved to a file.

3. We will start with our existing Motion Analyzer file by selecting the second option. Give it the
name ‘My Configuration’ and press continue.

D Create a Quick Quote

Configuration Name: |Untitled Quick Quate continue

@

Select a configuration from the most recently used configuration list below or browse
to open from other lacation,

D Create a new Configuration

Corfiguration Mar(e: My Configuration

é Open existing Configuration

Configurations Last Updated Location/Description

Mo MRU Files Found

4. Select the Start with an existing Motion Analyzer application radio button and press Browse
to locate your existing file.

LT E TN EL R Ay Configuration

" Start with a blank Configuration:

Orive Family Kinetix 2000 ~
Mumber of Axis 1 -

{2t Start with an existing Motion Analyzer application | g
i [Mlotion Analyzer 4.3 or earlier verzsions) gz e

continue=x
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5. Browse to the location of your Motion Analyzer file from above, select it and press Open.

Lok ir: |L'f) Sample Applications j &= |‘=_“F Ed~

@ Pick and Place Example.mba

§ @l
el T

a J
N
1

D ocuments

My Computer
‘g File name: |F‘ick and Place Example. mba j Open |
My Network Files of type: |M0ti0n Analyzer Files [*.mba] j Cancel
Flaces

I” Open as read-only

6. On the Create New Configuration window, press continue.

WL BTTENE LN ET CHEl M Configuration

£ Start with a blank Configuration:

Dirive Family Kinetix 6000 -

Mumber of Axis 1 -

& otart with an existing Motion Analyzer application
(hotion Analyzer 4.5 ar earlier versions)

cunt'ﬁue:b}

|C:HDn:u::ument5 and Settil Browse

Using Motion Analyzer V4.7 (Rev 1.03)
4/28/2010 Page 75 of 90



Select Motion Items for the Belt Indexer Axis

The selection of the motor and drive has already been completed for you, based on your selections
from the Motion Analyzer file.

Axis 1 is our belt indexing axis and we can see Steps 1-4, have been selected for us.

7. Scroll down under Step 3: Motor/Actuator to view the motor that we selected for the Belt

Indexing axis.
Step 3: Motor/Actuator = 1=
Choose a Motor fram the Motor List below. Use the Maotor options filter to narrow your search. Use these drop-downs
to specify options and
Encoder Options Brake Shaft Key  Factory Options motor preferences.

I- ;I I - ;I I - ;I I Standard ;I

Total number of Motors with the selected Dplions:

Continuous Stall | Peak Stall Torque
. Part Number Toraue (NM Rated Speed {RPM)

MPL-B1510Y 0.26 0.77 000

(’ (e MPL-B15=20U 0449 1.58 7000
PR | 0.9 2.8 Fooo B

. MPL-BZ210Y 0.55 1.5 000
i MPL-BZZ0T 1.61 4.74 G000 hd

Selected Options: Single Turn High Resolution, Shaft Key, Standard (edit)
Selected Part Humber:  MPL-BASZ0U-EJ924000 (Product Details)
Selected Accessories: Mo Acceszories Selected  (Product Details)

Similarly, the drive has been selected.

Step 4: Axis Module

Part Number System Continuous System Peak Rated Speed
Torgue (MNm Torgue (MNm mmyfsec

( o 2[!94-E-CIIIl-MF'5) 0.49 1.53 7000

8. For Step 5, you'll need to check the box to include a Motor Power Cable and then use the
drop-down menu to select a Cable Length of 3m (10ft).

Step 5: MotorfActuator Power Cable

|7 Motar Fower Cable  Cable Length @ |ElilH

Selected Power Cable: 2090-XXHPMF-16503 (Froduct Dretails)
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9. Step 6 lets you choose either a pre-made cable or one with flying leads, but this also requires a
connector. The note tells us that the connector is available in the Accessories section. Check
the box for the Universal (flying lead) cable and select 3m (10ft) as above.

Step 6: Motor/Actuator Feedback Cable

l]:@:mﬂ:[:— ! Feedback Cable with Cable None =

O molded connectors Length :

Universal Feedback Cable Witheut Drive End Calla -
. Frnf10 )
Connectors (Connectors available in accessories) Length :

Selected Feedback Cable: 20902 <NFMF-503 (Froduct Details)

We don’t need a brake cable for our belt indexing axis, so skip Step 7.
Resistive Brake Modules are used to dynamically stop a moving axis in the event of a drive loosing

power. Our safety auditor says that this system doesn’t require this option, so we will skip Steps 8
and 9.

Skip Step 10, since Kinetix drives already include these particular connector sets as shipped. We
will choose additional connectors (for our control I/O and feedback) in the Accessories section.

10. Press continue to move on to the next axis.
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Select Motion Items for the Vertical Screw Axis

IMPORTANT: Axis 2 is our vertical lead screw axis, which requires a motor brake.

Steps 1-2 are fine for our

11. For Step 3, use drop-down menu for the Brake setting to select Yes.

Step 3: Motorf Actuator

Choose 3 Motor from the hdotor List below. Use the Motor options filter to narrow your search.

Encoder Options

needs.

Brake Shaft Key

Factory Options

| - @ - d | Standard d

12. Once again, scroll down to view the motor that selected. The Options and Part Number
shown below verify that our motor has the required factory holding brake option.

Total number of Motors with the selected Options: 35

~
i MPL-B430P
~

MPL-B45Z20P

Selected Part Hum

3,05
4,18
4,74
£.55
Ao

I L-B330P- U288,

(Froduct Dretails)

791
111
13.5
19.5

13.5

5z Multi Turn High Resolution, Brake, Shaft Key, Standard (edit)

FEeset Cptions

000 o
5000
000
000
sooa0
W

The “24” in the Part Number contains the brake option. See the Kinetix Motion
Control Selection Guide (publication #GMC-SG001_-EN-P) for additional details and

options.

4/28/2010

Using Motion Analyzer V4.7 (Rev 1.03)

Page 78 of 90



Step 4 confirms our Kinetix 6000 axis module chosen for this axis (recall that the 2094-BM01-S was
chosen over the 2094-BMP5-S drive at the very end of the lab).

Step 4: Axis Module

Se=d T e System Continuous System Peak Rated Speed
Torgue {MNm Torque {MNm mmfsec:

2094 -BMO1 4.15 000

T 2094 -BMOZ 4,15 111 000

13. In Steps 5 and 6, select a 3m (10ft) length for the Motor Power Cable and the Universal
Feedback Cable.

Step 5: Motor/Actuator Powe ahle

|7 Maotar Power Cable \ _Cable Length : |3m[1I:If't] - I

Selected Power Cable: 2090-X*HPMP-16503 (Froduct Details)

Step 6: Motor/Actuator Feedback Cable

Feedback Cable with Cable [Hore «]

molded connectors Length :

p Universal Feedback Cable Without Drive Ei
Connectors (Conneclors available in accessordg)

Selected Feedback Cable: 2090-2C<NFMP-S03 (Product Details)

Cable Iﬁ
Length : Fm{10 4] ks

14. For Step 7, select the Brake Cable option and choose a 3m (10ft) cable.

Step 7: Motor/ Actuator Brake Cable

|7 Brake Cable Cable Length : |3m[1l:lft] - I

Selected Brake Cable: 2090-UxXNBMP-128503 (Froduct Details)

The brake cable for this MP-Series motor is a separate cable.
Skip Steps 8 and 9 as on the previous axis.

15. Press continue to start working on the final axis.
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Select Motion Items for the Horizontal Screw Axis

Skip steps 1-4 since the motor and drive have already been selected through our Motion Analyzer
file.

16. In Steps 5 and 6, select the same 3m (10ft) cables as above.

Step 5: Motor/Actuator Pow e

Cable Length : | 3m{10ft) -

Selected Power Cable: 2090-XxXHPMP-165032 (Froduct Details)

IF Motar Power Cable

Step 6: Motor/Actuator Feedback Cable

[@Eﬂ B = -.
. Cable
‘ Feadback Cable with -
0 Length : Hens

molded connectors

-

p T Universal Feedback Cable Without Drive Ei Cable S0 ) -
Connectors (Conneclors available in accessordg) Length :

Selected Feedback Cable: 2090-2C<NFMP-S032 (Product Details

Skips Steps 7-9, as above.

17. Press continue to choose the system components and accessories.
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Choose the System Components

A 3-axis Power Rail was chosen for our 3-axis system. If we chose to select a larger Power Rail
(for future expansion), we would need to select enough Power Rail Slot Fillers to safely cover all of
these open slots. Here, no change is required.

Power Rail

o)

€ Power Rail (S1im) 1 axis Fower Rail (5lim) 2 axis Fower Rail (51im) 3 axis

" Power Rail (5lim) 4 axis Fower Rail (Slim1 5 axis Fower Rail (S1im) 6 axis

" Power Rail (Slim) 7 axis Fower Rail (Slim) 8 axis Fower Rail 1 axis

8 T TS
18 T e

 Power Rail 2 axis Fower Rail 4 axis Fower Rail & axis

= Power Rail 8 axis

|_ Mounting Bradiets Mone -

Power Rail Slot Filler

¥ HNo = Yes | Hover miany Slot Fillers are required? d

No shunt options are chosen, of course.

Notice, however, the option for the Line Interface Module. This product can include the line
disconnect switch, the disconnect circuit breaker, power transformers, filters, 24Vdc power supplies
and even the safety rated line contactor. Who doesn’t need all of these in their system?

I Three-Phase
X Tl Line Input {110,/230V)
; — S At
[ 1
’ : [% [ | 1 i
R . (icu:r(:;?nksr Fuse Block Fuse Block :
] 1 !
—— e~ | [
Sirgle Hage 460 1o TV
Ling Flter Tmnlfnn-mr Fuse Black 1
o e S ——— I | | 1
4 1
W e ;
Pawer Supply Circuit Breaker .
- e Sakaty Contactor 1
h 1
:H i) : | 1
i Sigle-Fhase, !
r i 4 de Single Stage ]
i Line Filter Line Filter {2307) :
. . i |—|
| L S, _ L L — | ——d
Hureiliary 1o Auiliary Certrel Three-Phase
Pawer Qutpust Power Quiput Power Qutput Parwer D_mpur Pawer Uurp-.rl
(24Y de) fo: (249 de) (110/2309) to: fo Drive 1o Diive
Hotu Broke Semrs FLL (1107230 ac) (230,460 0
other PIL HAI
| e B T
Fiter
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18. Choose the Select Line Interface Module option and select the 2094-BL10S unit, since our
system requires under 10A of current (based on our 2094-BC01-MP5 integrated axis module).

|7 Select Line Interface Module

23UV LIM

460V LIM

20944100 : 230W, 204 LIk { 2004-BLO02 : 460V, 204 LiM

0 2094-AL155 0 2300, 154 LI & 2004-BLA0S : 460V, 104 LiM

{7 2004 ALT5S : 230V, TEA LI (™ 2004-BLTSS : 4560V, 754 LIM
200441255 230, 254 LIk { 2004-BL25S © 460, 254 LiM

{2004 AL505 : 230V, 504 LIk ™ 2004-BLAOS : 460V, 504 LI

{ 2004XL755-C1 : 2300 or 450W, 784 LIM| {7 2004 XL755-C2 : 230V or 460V, 754 LIM

Selected Line Interface Module : 2084-BLA0S (Product Details)

The line interface module (LIM) option includes the circuit breaker and the contactor,
and some LIMs even include an AC line filter for CE applications. This is going to
save a lot of installation, mounting and wiring time.

19. Press continue.
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Choose the Motion Accessories

In this final section of the lab, you will add any of the required motion accessories or desired options
to your bill of material. We'll assume that we've used Integrated Architecture Builder to select our
control system, so now we just need the motion components to make it complete.

20. On the Software & Accessories tab under Motion Control Module, select the 1768-M04SE
SERCOS Module. This is the 4-axis SERCOS motion module for the CompactLogix L43
controller.

Motion Control Module

Softurare & Accessories

" Hone

" Cortral Logix : 1796-MO35E SERCOS Module
" Cortral Logix : 1796-MO25E SERCOS Module
" Cortral Logix : 1796-M165E SERCOS Module

[l

odule

%! CampactLagix : 1768-M045E SERCOS Madule

T SoftLogix : 1784-PM1ESE SERCOS PCI Card

Since SERCOS is a ring-style topology, we will need to select fiber-optic cables to go from the
motion module and back, as well as the ones that “jumper” from drive to drive.

21. In the SERCOS Cables section, we will choose Plastic cables only suited for use within an
enclosure for our needs.

SERCOS Cables

Cable Type

I, I Flastic zables only suitable for use inside an enclosure. - I

22. Select the Length of 3m (10ft) for the cables between the motion module and the drive. Be
sure to enter a Quantity of ‘2‘ (since this is a ring topology) as well.

Cabhle Type

I, I Flastic cables only suitable for use inside an enclosure.

COuantity
fampos) - | |z

Length

23. We will also need (2) of the 0.1m (5in) jumper cables between our (3) drives.

E, I Flastic cables only suitable for use inside an enclosure. ;I |3m [10ft

foamising = | |2

24 I Flastic cables only suitable for use inside an enclosure.
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24. Scroll down several sections to the Low Profile Connector Kits section.

This is where we will find the connector kits for the flying lead feedback cables, drive control I/O and
even any auxiliary feedback devices, since each Kinetix drive supports an additional axis of
auxiliary feedback right on board!

25. For our 3-axis system, choose (3) motor feedback connectors and (3) control I/O
connectors, as shown below. The control I/O connector includes things like the drive enable
signal, homing and over-travel limits and our brake relay for our vertical axis.

Lows Profile Connector Kits Maore Info 0
2090-KeCK-D15F Low Profile Connector Kit Aux Fdbk1S pin Fermale

Z090-KECK-D15M Low Profile Connector Kit Motor Fdbk 15 pin Male

2090-KECK-D2EM Law Profile Connector Kit IO 26 pin Male

26. There are many other accessories that we could choose for our system, but let’s take a look at
the bill of material. Scroll to the bottom of this page and press continue.
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View the Motion Bill of Material

27. The Summary tab shows the items we’'ve selected for the general system and for each of the
axes. You can view the axis details by expanding them, if you wish.

Axiz Module % Cahle m Software & Accessories

System, Software & Accessories

Description

General

2034-PRS3 3 axis power rail system items.
2094-pL10% Line Interface Module 460 W

1762-MO45E Contral Systern, 1768-MO45E SERCOS Module

2090-FeCk-D1SM Low Profile Connectar Kit, Motor Feedback 15 pin Male

2090-FeCk-D2alM Low Profile Connectar Kit, IfQ 26 pin Male

2030-5CER3-0 Cable, SERCOS fiber optic plastic cables only suitable for use inside an enclosure, 3m

Cable, SERCOS fiber optic plastic cables only suitable for use inside an encdosure,

2090-SCEPO-1
0.1m

The integrated
axis, Axis 1.

Axis Modules & Cables

E"i' Axis Modules & Cables
*#2094-BC01-MPS-S+MPL-B1S200U-14 208+ 2090-AXMPMF-16503+2090- 2 XMNFMF-
503

*2094-BMO1-S5+*MPL-B230P-MI1Z2428*2090-KAMPMP-16503+2090-5<MFMP -

+ IAM Axis

SO03*Z020-UXNBEMP-18503 \l
.;..FE Z094-PMO1-5 Axiz Module 460W, 12,94 Axis 2
expanded.
MPL-B3 S0P -MI2 488 Motor, 4,18 M-m (37,12 |b-in.), S000 rprm motor
2090-HHHPMP-165032  CABLE, MOM-FLEX, MOTOR POWER, MP, 16 GALIGE, 2M
Z090-XHNFMP-503 CABLE, MON-FLEX, MOTOR FEEDBACK, MP, 3M Axis 3.
2090-UHMBMP-12503  CABLE, NON-FLEX, MOTOR BRAKE, 3M
+ Axis 3 *2090-HHEHNPMF-16503+2090- X EHFMF- 5022059 4-BMPS-5+MPL-B 2 30P-E14 244

Proceed to: » Additional BEOM * BOM view

28. Click on BOM View to continue.

+ Axis 3 F20A0-XEMPMF-16503+2090- s uHFMF-503+ 2094 -BMPS-SeMPL-B230P-E14 284

Proceed to: * Additional BOM
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Your complete bill of material should display (you may have to expand the sections).

- % Pick and Place Example

Total : .00

Itern Part Mo Quantity ) Armount ()
1 2094-PRE53 1 2 axis power rail A 1)
2 Z094-BL10S 1 Line Interface Maodule 460 W MA MA,
3 1768-MO4SE 1 Control Systermn, 17658-M0O45E SERCOS FA A
Madule
4 2090-KECK-D15M 2 Low F‘roflle Connectar Kit, Motor Feedback NA A
15 pin Male
5 2090-KECK-D26M 3 Law Profile Connector Kit, If 2 26 pin Male MA MA
Cable, SERCOS fiber aptic plastic cables
3 2090-SCEP3-0 2 only suitable for use inside an endosure, MA MA
2m
Cable, SERCOS fiber aptic plastic cablaes
7 Z090-5CERO-1 z only zuitable far uze inzide an endaoszure, M M
0.1
] Z094-BC01-MP5-5 i Integrated Axisz Module 460V, Ekw MA M,
a MPL-B15200-V14288 11 Motor, 0,49 M-rm (4,35 lb-in ), 7000 rprn HA A
rmotar
CABLE, MOM-FLEX, MOTOR POWER, MF, 16
i0 2090-XEMPMF-16503 |2 GAUGE, 2M A A,
i1 S0a0-HHNFME-S03 2 gﬁBLE, MZM-FLER, MOTOR FEEDBACE, MF, FA A
1z 2094-BM0O1-5 1 fxis Module 460V, 12,94 A A,
12 |MPL-B2zOP-MIZ484 |1 Mator, 4,18 N-rn (37,12 |b-in.), 5000 rpm HA A
rmotar
CABLE, MOM-FLEX, MOTOR POWER, MP, 16
14 2090-XEMPMP-16503 |1 GMUGE, 3M A A,
is S0a0-HENFMP-503 1 gﬁBLE, MOM-FLES, MOTOR FEEDBACE, MP, FA A
16 2090-UXNBMP-18503 |1 CABLE, MOMN-FLEX, MOTOR BRAKE, 3M A A,
17 2094-BMP3-5 1 Axis Module 4600, 5,94 A A
1z |MPL-B2zOP-El4284 |1 Motor, 2,1 M-m (18,65 lb-in ), S000 rprn HA A
rmotar
Total .00

Motion Selector provides several convenient options for exporting and formatting your bill of
material. You may wish to experiment with these.

MoOTION SELECTOR
.-\_ﬁ Pick and Place Example

BOM View E
' System
Configuration + I;"_% Pick and Place Example

b Additional BOM

F BO

I wiewr

Export to Excel
(Extract)

Export to PDF
Export to Word

b Save

b Save Ac

¥ Exit Configuration

Configuration Total

29. Save your file if you wish and Exit Configuration when you are done.
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Appendix A: Drive Peak Torque Enhancements

About This Appendix

Launched in the fall of 2008, Kinetix 6000 Safe-Off servo drives (Series B and higher) can be
configured to deliver up to 250% of rated continuous torque at limited duty cycles. In applications
where acceleration torque is a concern, this enhancement may provide the following benefits:

* Reduce Drive Size (up to 50% depending on application requirements)

= Reduce System Cost (up to 45% depending on application requirements)

If the application has typically required a Kinetix 6000 drive that took (2) chassis slots, the peak
enhancement might allow the application to use a smaller single slot drive, creating a space
savings. Even if the application required a single slot drive in the past, the peak enhancement
might allow the application to simply use a smaller drive. Here are the enhanced torque
specifications for the single slot Kinetix 6000 drives:

Model Cont. Peak Arms | Overload Peak Arm | Overload
Arms {Out-of-Box)|(Out-of-Box) |(Configured) |(Configured)
2094 -
BMP5 - S 2.8 4.2 150% 7 250%
{Series B)
BMO1 - S 6.1 9.2 150% 15.25 250%
(Series B)
BMO2 - S 10.3 15.5 150% 25.75 250%
(Series B)

Locating the Required Tools

If you have chosen a drive with a *-250’ in the catalog string, the drive must be configured for using
250% peak torque or it will not perform correctly. Motion Analyzer users are guided to the tools and
steps required to implement the peak enhancement feature as shown below.

1. In Motion Analyzer software, click System View.

Pick and Place Example.mba - Motion Analyzer
File Edit Analysis Daktabase Options Tools Toolbars  Application T

D ~ @ [i W EE—ﬁSystem'l.l'iEW% ﬁ

‘ System View | Mot Campleted

2. The yellow warning triangle indicates important information to the user. Click on the triangle for
details.

@ AxisNo.:3  Horizontal Lead Screw RS PQ X
1 A MPL-B33OP
EI g Qs ’ b d:  2094-BMPS-5-250
tbox: MOME
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The following dialogue box appears.

Motion Analyzer, El

Drive: 2094-BMP5E-5-250

Important: To achieve the performance az indicated in Mation
Analyzer for this dive, uge the following tools to configure the
drive for 250% peak power [Only applies to Seriez B or later).

\]j) Configuration tool:
Fittga: St @b cotmitnotiondsetyodrives kinetix:G000 Html

How to guide for Canfiguration tool:
Fittga: St @b cotmitnotiondsetyodrives kinetix:G000 Html

The user is guided to the Configuration tool and a step-by-step guide for implementing the peak
enhancement feature.

3. With an active web connection, click on the Configuration tool link in the dialogue box.

The following website appears:

-2l Kinetix 6000 Multi-Axis Servo Drive from Allen-Bradley - Microsoft Internet Explorer,

File Edt View Favorites  Tools  Help o~

Qe - @~ KB @ Pt grvrs @ (-5 B-LJ@ B

Address |@ hittp: fianane, ab, commation/servodrives kinetix6000. bl v| Go Links **
Rockwell rowerener GOOGIE |Search > =

A“fomatlo“ [+ woaorldwide] Sign In | Become a Member

About Us News & Events Products Services & Support Industries & Solutions

@ Allen-Bradley INTEGRATED MOTION COMTROL
Servo Drives
Integrated
Motion Control ) .
- Kinetix
O Kinetix 6000
+Encoders

The Kinetix™ 6000 rmulti-axis servo drive combines advanced control capability with

<D CamiEl s innovative design features to significantly improve systern performance while saving time

+ dotion Software and maoney. Designed to make wiring, programming, operation and diagnostics faster and
+ Servo Drives easier, the Kinetix 6000 can decrease OEM engineering and installation time while adding Ted .

oA . . N s s . = Kinetix 6000 Literature
- B ks flexibility for dernanding motion applications. In addition, the Kinetix 6000 features a cormpact

- Peak Enhance Ents

size to allow convenient placement in machinery, The smaller module size, combined with other
space-saving desian features, resultin drive enclosures that are up to 50 percent smaller than

+hctuatars

4. Click on the Peak Enhancement link.
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The tool and document are linked below:

2 Kinetix 6000 Safe-off Servo Drive for Peak Enhancement from Allen-Bradley - Microsoft Internet Explorer

File  Edit Wiew Favorites Tools Help |',
Qo - © (X [@ & P frroene @ 2- 2B @ B
Address |€| hittps v, ab, carmaotion/saftware/peak. html V| Go Links **
Rockwell rovnr Google” [szarch »
Automation i wodude; Sign In | Become a Member

About Us  News & Events Products Services & Support  Industries & Solutions LISTEM. THIME

D Allen-Bradley INTEGRATED MOTION CONTROL
Motion Software Downloads
Iﬂte‘t?"“tzd - - Configuration Tool
otion Contro ) . R R E 1. 65ME EXE
Kinetix 6000 Safe-off Servo Drives with Peak Enhancement: 250% Peak _ ,E'Dw_m Guidl poc]
- Owerview Capability
+Eneoders tdotion applications that require fast acceleration and deceleration for a limited time will benefit Rel'_“e(_l LS .
= Kinetix 6000 Serva Drives
+ Motion Controllers from the Peak Enhancement feature being added to certain 460% Kinetix 000 Safe-off Servo
o e S e Drives in Decernber 2008, Peak Enhancernent allows you to configure select Kinetix 6000-5 drives

to produce torque up to 250% of continuous rated current for limited duty cycles, This

enhancement will provide higher peak current, potentially downsize the drive power supply and

axis modules, and reduce panel space required. Additional benefits include reduced hardware cost, a smaller footprint, and
easy integration into your motion applications that are already a part of the Rockwell Automation Integrated Architecture,™

+ Servo Drives
+Servo Maotors
+hctuatars

- Motion Applications

* The catalog numbers that will suppart 250% peak include the Saries B wersion of the folloudng: 2094-BC01 -8 P55, 2094-BC01 -0A01 -5, 2094-BC02 -M02 -5, 2094-BAP 55,

Resources 2094-B01 -5, and 2094-B03-5.

- Tools & Resources

6000 Safe-off Servo Drive for Pegk Enhancement
Configuration Tool [1.658B EXE] congeniently allows yvout@ configure yvour select 460rives to
egt. If you've never used the £ the How-To Guide [DOC] for an eyample that

Configuring your Kineg
The Peak Enhancerme
- Techmical Support achieve 250% of rated cd
- How To Purchase steps you through configuration.

- Product Directory

afifiguration tool, s

IMPORTANT: The new Series B drive will not support any version of firmware prior
to its release. Any attempt to flash the drive to an earlier version will result in a failed
flash attempt, but will not affect the drive in any way. The only implication to any
system that has other drives at an earlier version of firmware, is that the versions will
not all be at the same level for a given power rail or application.

Using Motion Analyzer V4.7 (Rev 1.03)
4/28/2010 Page 89 of 90



Lab Summary

Motion Analyzer software is an excellent tool for sizing and selecting servo motor and drive
components, as well as a great way to optimize machine components. SolidWorks users can save
time identifying solutions by importing their existing machine models into Motion Analyzer.

Machine designers will find additional value in Motion Analyzer’s ability to identify optimum ratios for
mechanical components, providing maximum system performance at the lowest possible cost.

You can download a copy of Motion Analyzer software at no charge by visiting www.ab.com/motion
and clicking on Motion Software > Motion Analyzer from the side menus. Use the Current
Updater feature to keep your software up to date.

If you require a tool that can create a complete Integrated Architecture bill of material, Motion
Analyzer works with Integrated Architecture Builder software to produce system configurations that
include controllers, networks and now motion components.

This concludes the Motion Analyzer lab.
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