rexroth

A Bosch Company

NYCe 4000

Multi-axis motion control system
Drive Sizing Tool User Manual

Reference Edition 02
R911425765

®
[ DRV
DRV

a0
Y12 3

(¥

i




Title

Type of Documentation
Document Typecode

Internal File Reference

Record of Revision

List of trademarks

Copyright

Liability

Published by

NYCe 4000 Multi-axis motion control system Drive Sizing
Tool User Manual

NYCe 4000
Multi-axis motion control system
Drive Sizing Tool User Manual

Reference
DOK-NY4000-DRV*SIZ*V54-RE02-EN-E

RS-d2e73d4a7fd05b230a347e864b5d94fe-2-en-US-3

Edition Release Date |Notes
DOK-NY4000-DRV*SIZ*V54-RE01-EN-E |08/2024 First edition 54V02
DOK-NY4000-DRV*SIZ*V54-RE02-EN-E |04/2025 2nd edition 54V04

Microsoft®, Windows 10® and Windows 11® are either registered
trademarks or trademarks of Microsoft® Corporation in the United States
and/or other countries.

Products in this publication are referred to by their general trade names. In
most, if not all cases, these designations are claimed as trademarks or
registered trademarks of their respective companies.

© Bosch Rexroth AG 2025

All rights reserved, also regarding any disposal, exploitation, reproduction,
editing, distribution, as well as in the event of applications for industrial
property rights.

The specified data is intended for product description purposes only and shall
not be deemed to be a guaranteed characteristic unless expressly stipulated
in the contract. All rights are reserved with respect to the content of this
documentation and the availability of the product.

Bosch Rexroth AG
P.O. Box 7170 m 5605 JD Eindhoven ® The Netherlands
http://www.boschrexroth.com



NYCe 4000 Multi-axis motion control system Drive Sizing Tool |

User Manual
Table of Contents

Table of Contents

Page
1 INEFOAUCHION.......e e e e e e e e e e e e e e e e e aaeaeeeees 1
1.1 What is in thiS MaNUALL.......coo et e e e e e e e e e e e e e e nanbeeeeees 1
1.2 Lo (=T o [=To J= T T L =To o= OSSR 1
1.3 Do o108 ] 4= 1 = o ) o 1 SERPURR 1
1.4 F Y o] o] £V F= 1 (] 1 T U EP PRSP 2
2 DIiVE SIZING OVEIVIBW. .. ...ttt e e e e e e aaaaeeeas 5
21 L a1 1goTo [UT3{ o] o OO PP UPPPPRRPO 5
2.2 DAY g T I g To o [T I 4 o 1Y SRR 5
2.3 Drive SIZING WOTKFIOW. .....coiiiiiiii it e ettt e e sttt e e s s bt e e e s ranne e e e s ennneeeas 6
24 Drive sizing report and file SAVING..........ooi i aaaa e 8
3 Drive Sizing Tool deSCHPtioN...........ooi e 9
3.1 L 10T T34 o 1SR 9
3.2 1= 01T o T T PP UPPPURT 9
3.3 D= 1= o = T 00 0 1= o T SRR 11
3.4 L= aTo T30 4= o U PRSP 11
3.5 LA T gt (021 o o =T o U PP 12
3.6 L 1= o3 1= o 1 SRS 12
4 Drive sizing for an FTS......oo e 15
4.1 a0 T U1 4o o 1SRRI 15
4.2 WOrKflow Step - MEChANICAL........ooueiiiie e 15
4.3 Workflow step - MOtioN Profiles............uuiiiiiiiiiiii et a e e e e e e e 17
44 WOrKFIOW StEP = TREIMIAL.......oo e e e e e e e e e e e e e e e e e e e e e e e e r e e 18
4.5 WOTKFlOW StEP = MOLOr & DIFIVE....cco i e e e e 19
4.6 WOTKFIOW SEEP = RESUILS... ...t e e e e e e e e e e e e e e e e s e reeeeaaaaeas 21
5 Drive sizing for a linear actuator................coooo e 23
5.1 a1 (0T T34 ) o 1SRRI 23
5.2 WOrkflow step - MECh@ANICAL...........cooii e e e e e e e 23
5.3 Workflow step - Motion Profiles. ....... ... e e e e e e 25
5.4 WOTKFIOW StEP = TREIMAL. ... .o et e e e et e e e e e nneeas 26
5.5 WOrKFIOW StEP = IMOOr & DIFVE.....eeeeiiiieiii i e e e e e e e e e e et rereaaaa s 26
5.6 WOrKFIOW StEP = RESUILS...... et e e e e e e e e e e e eeeeeaaaeeas 29
6 Drive sizing for @ rotary MOtOr..............oviiiiiii e 31
6.1 a0 T U1 1o o 1SRRI 31
6.2 WOrKflow Step - MECh@ANICAL........ooeeeiiie e e 31
6.3 Workflow step - MOtioN Profiles............uuiiiiiiiiiiii et e e e e e e e e e e aennes 33
6.4 WOrKFIOW StEP = TREIMIAL.......ooeeeeeeeee e e e e e e e e e e e e e e e e e e e e e e e e ae b 35
6.5 WOTKFlOW StEP = MOLOI & DIFIVE....ccoi i e e e e 35

R911425765_Edition 02 Bosch Rexroth AG



/57 NYCe 4000 Multi-axis motion control system Drive Sizing

Tool User Manual
Table of Contents

Page
6.6 WOrKFIOW StEP - RESUILS. ... ..t e e e e e e e e e e e eeeeaaaeeas 38
7 Drive sizing for a rotary motor with SCrew................ooooiiiiiiii e, 41
71 [ a1 10T 0T o] o P U SETRTT P 41
7.2 Workflow step - MeChaNICaL..........ooo i e e e e e e e e e e e ean 41
7.3 Workflow step - MOtioN Profiles...........uuiiiiiiiiiii e e e e e e e e e e e e e e nnnnes 44
7.4 WOTKFIOW StEP = TREIMNAL....eeeiiiiii e e e e e e e e e e et reeaaaeeeeeeaaas 46
7.5 WOrkflow Step = MOLOr & DIIVE......ooiiiieee ittt e e e e e e e e e e e e eeeeeaaaeeeas 46
7.6 WOTKFIOW SEEP = RESUILS.... .. e e e e e e e e e e e e e e e e e e s e nnn e aaneeaaaaeeas 49
8 Appendix A - Drive sizing report foran FTS...........ccooiii 53

Bosch Rexroth AG R911425765_Edition 02



NYCe 4000 Multi-axis motion control system Drive Sizing Tool 1/57

User Manual .
Introduction

1 Introduction

1.1 What is in this manual

The "NYCe 4000 Drive Sizing Tool User Manual" provides information how
you can create a drive sizing report using the drive sizing tool. The drive
sizing tool is included in the NYCe 4000 installation folder in the directory
"toys". (default path "C:\Program Files\Rexroth\NYCe4000"). This
manual describes the process steps how to create a drive sizing report for
the model types "Flexible Transport System", "Direct Linear", "Rotary", and
"Rotary with screw".

e chapter 2 "Drive sizing overview" on page 5 describes the overall
layout and the prerequisites.

e chapter 3 "Drive Sizing Tool description" on page 9 describes the
functionality of the drive sizing tool.

e chapter 4 "Drive sizing for an FTS" on page 15 describes the drive
sizing process for an FTS.

e chapter 5 "Drive sizing for a linear actuator" on page 23 describes the
drive sizing process for a linear actuator.

e chapter 6 "Drive sizing for a rotary motor" on page 31 describes the
drive sizing process for a rotary motor.

e chapter 7 "Drive sizing for a rotary motor with screw" on page 41
describes the drive sizing process for a rotary motor with a spindle or a
belt.

e chapter 8 "Appendix A - Drive sizing report for an FTS" on page 53
shows the generated drive sizing report of an FTS.

1.2 Intended audience

This manual is intended for users who have a certain level of background
knowledge and understanding regarding the physics of the machine
hardware that they are designing. This includes mechanical background
knowledge, for example knowledge about friction in guiding systems, and
knowledge about motors and drives.

1.3 Documentation

After you installed the NYCe 4000 LMS software on the PC you can find a
folder "Rexroth" in the Start menu. You can find all NYCe 4000
documentation in that folder. The following documention is referenced in this
manual.

R911425765_Edition 02 Bosch Rexroth AG
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Document name and order number Document title and description

DOK-NY4000-HOUSING*ACC-PRRS- NYCe 4000 Standard Housings &

EN-E (R911337672) Accessories Manual, describes the
NYCe 4000 system housings and
accessories

DOK-INDRV*-HCS01******-PRRS-EN-P | Rexroth IndraDrive Cs Drive Systems

(R911322210) with HCSO01 Project Planning Manual,
describes the IndraDrive Cs modules and
accessories

DOK-INDRV*-HMV-S-D+HCS-PR Rexroth IndraDrive Supply Units, Power

(R911318790) Sections HMV, HMS, HMD, HCS02 and
HCS03 Project Planning Manual,
describes the IndraDrive C and M
modules and accessories

ML3 Self-Cooled Linear Motors Project | contains detailed information about the

Planning manual (R911289760) ML3 motors, including datasheets and
drawings

MLF Synchronous Linear Motors Project | contains detailed information about the

Planning manual (R911293635) MLF motors, including datasheets and
drawings

IronLess Linear Motors MCL Project|contains detailed information about the

Planning Manual (R911330592) MCL motors, including datasheets and
drawings

Synchronous Servomotors MSM Data | contains the data sheets with technical

Sheet (R911329338) data of all MSM motors

MS2N Synchronous Servomotors Project | contains detailed information about the

Planning manual (R911347583) MS2N motors, including datasheets and
drawings

Synchronous Servomotors MSK Project | contains detailed information about the

planning manual (R911296289) MSK motors, including datasheets and
drawings

MBT Synchronous Torque Motors |contains detailed information about the

Project Planning Manual (R911298798) | MBT motors, including datasheets and
drawings

Tab. 1-1: Relevant documentation for drive sizing calculations

1.4 Abbreviations

The following table gives a summary of abbreviations used in this manual.

Abbreviation Description

BLAC Brushless Alternating Current motor

BLDC Brushless Direct Current motor

DriveLink SERCOS Il connection based drives (IndraDrive and

ctriX DRIVE)
FTS Flexible Transport system (formerly called LMS)

Bosch Rexroth AG R911425765_Edition 02
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Abbreviation Description

LMS Linear Motion System

XML Extensible Markup Language

Tab. 1-2: Summary of used abbreviations in this manual

R911425765_Edition 02 Bosch Rexroth AG
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2 Drive sizing overview

2.1 Introduction

The process of creating drive sizing calculations with the drive sizing tool is
used for optimal selection of the motors and drives in the design phase of
new machines or machine upgrades with Bosch Rexroth motors and drives.

2.2 Drive sizing model types

After you start a new project in the drive sizing tool you must choose the
desired model type when you add an axis. The following model types are
available.

e  "Direct Linear" for linear actuators
®  "Flexible Transport System" for FTS applications

e "Rotary" for applications with rotary motors like BLAC, BLDC and
stepper

e "Rotary with screw" for applications with translating movement of the
payload, by rotary motors with a spindle

The choice depends on the type of application. See fig. 2-1 "Model for type
"Direct Linear" " on page 5, fig. 2-2 "Model type for "Flexible Transport
System" " on page 6, fig. 2-3 "Model type for "Rotary" " on page 6 and
fig. 2-4 "Model for type "Rotary with screw" " on page 6, for the schematic
model representations used for these model types.

Direct Linear  Model type "Direct Linear" is for applications with a linear actuator. For linear
actuators the motor coil is attached to the moving part or "carrier" and the
permanent magnet plate is fixed to the track. There is no transmission
between motor and load.

Load

Drive

B Motor Magnet Plate -

Fig. 2-1: Model for type "Direct Linear”

Flexible Transport System  Flexible transport systems are in principle inverted linear actuators.
Therefore, the motor coils are on the fixed track and the permanent magnet
plate is attached to the "carrier". There is no transmission between motor and
load.

R911425765_Edition 02 Bosch Rexroth AG
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Load

J. friction
&

| Motor Magnet Plate |

| Motor Coll | |

Fig. 2-2: Model type for "Flexible Transport System”

Rotary  For applications with rotary motors and rotary loads, a transmission is often
used to obtain a velocity and force ratio between motor and load.

Load Transmission
JLni.:l
e
Fig. 2-3: Model type for "Rotary”

Rotary with screw  For applications with rotary motor and spindle or belt, the rotary motor drives
a spindle or belt, optionally with a transmission in between. The load makes a
translating motion imposed by the spindle or belt. The schematic
representation shows a spindle.

Load | | Tranj;mission
l 1

L

Drive

Spindle ! belt

L L

=1=

translation

Fig. 2-4: Model for type "Rotary with screw”

2.3 Drive sizing workflow

The drive sizing process consists of 5 separate sequential steps, also called
the "drive sizing workflow". The workflow to create a drive sizing report

consists of the following steps.

Bosch Rexroth AG R911425765_Edition 02



NYCe 4000 Multi-axis motion control system Drive Sizing Tool 7/57

User Manual

Drive sizing overview

®  Mechanical parameterization

e  Specifying the motion profiles

®  Applying parameters for thermal utilization calculations
®  Motor and drive selection

®  Check of the results

Payload mechanics

Transmission

Screw/Belt

Motion profiles

2" order motion Motor Selection General results and
profiles outputs

Parameters for

Dwell times and Off thermal utilization Drive Selecti Marei
times calcucation rive selection argins

Additional Mass and Search engine for Generate Axis report
Force motor and drive button

Mechanical

Motion profiles

Fig. 2-5: Drive sizing workflow activities

The content of the "Mechanical" step depends on the model type. For
"Flexible Transport System" and "Direct Linear" there is no transmission,
because the payload is directly coupled to the translator of the motor.
Therefore, the mechanical step contains only one tab where you define the
payload mechanics "load mass", "friction force" and optionally the
"inclination" if the orientation is not horizontal and a gravity component is
involved.

For model type "Rotary", the payload mechanics are "inertia" and "friction
torque". There is no inclination parameter, because there is no additional
gravity component depending on the orientation. Furthermore, a transmission
may exist between the motor and the load. Therefore, in case of a
transmission, the inertias and angular velocity ratio must be defined. In the
drive sizing tool, the payload mechanics and transmission, are separate tabs.
The currently selected tab is shown in the schematic model with the specific
part colored orange, see fig. 2-3 "Model type for "Rotary" " on page 6.

For model type "Rotary with screw", the payload mechanics are similar as for
"Direct Linear" and "Flexible Transport System". The transmission
parameters are the same as for model type "Rotary". Additionally, the spindle
or belt mechanics must be defined. In the drive sizing tool the payload
mechanics, transmission and spindle/screw are separate tabs. The currently
selected tab is shown in the schematic model with the specific part colored
orange, see fig. 2-4 "Model for type "Rotary with screw" " on page 6.

The motion profiles that you define in the drive sizing tool are second order
profiles, containing time and distance, velocity, and acceleration. These
motion profiles apply to the payload. Additionally, profile segment types
‘Dwell’ and ‘Off can be added. "Dwell time" means that the payload is not
moving, but current can still be sent through the coil when an additional force
or mass is applied or in case of an inclination angle. "Off time" means that the
drive power is switched off. In the "Motion Profiles" tab the required
parameters are entered.

For model type "Rotary" the units are for rotary motion, for example angular
velocity. For model types "Flexible Transport System", "Direct Linear" and
"Rotary with screw" the units are for translating motion.

R911425765_Edition 02 Bosch Rexroth AG
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Thermal

Motor and drive

Results
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Thermal utilization calculations for both the motor and the drive are taken into
account in the drive sizing tool. In the "Thermal" step, the required
parameters are entered. In the background, the maximum 1% values are
calculated, similar to the 12t check used the firmware on the node.

In this step the motor and the drive are selected. Selecting the motor and
drive is an iterative process. After selection, you must validate the result in
the next step, the "Results" step. If the selected motor and drive do not meet
the application requirements or if the selected motor and drive are not
optimal, you must select an other combination. A "Motor & drive search
engine" is available to assist you in the selection of the right combination of
motor and drive. When you click the "Search motor & Drive" button, all motor
and drive combinations that meet the requirements are listed and you can
select the desired combination.

In the results step, general results are shown, such as whether the drive and
motor meet the requirements, whether an additional electronic capacitance is
required, and for each output parameter how much margin is available with
the hardware limitations. There is also a button "Show Axis Report" that
generates the drive sizing report or "axis report™. The "axis report" can be
sent to the customer and is used as a final solution for the motor and drive
selection.

2.4 Drive sizing report and file saving

Bosch Rexroth AG R911425765_Edition 02

The following data is stored in the "axis report".

®  Project name, author and description

®  Axis name, model type and description

o Mechanical requirements of the application such as load, friction, etc.
®  The motor and drive selection

®  Motion data containing the motion setpoint profiles of the payload and
the corresponding current and power profiles

° Output data with the validation results which are also shown in the
"Results" tab of the drive sizing tool.

The drive sizing report can be saved in a file in Word format,, Excel format, or
PDF format. The project can also be saved in the drive sizing tool format. The
project file is a PDF file, which is formatted as an XML file.
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Drive Sizing Tool description

Introduction

File menu

When the drive sizing tool is started, the Drive Sizing Tool window appears,
see fig. 3-1 "Bosch Rexroth Drive Sizing Tool window" on page 9. Below
the menu bar are buttons to create a new project, open an existing project,
save a project and save the project "as". These buttons are identical to the
options in the "File" menu. This chapter describes the menu bar options.

#® Bosch Rexroth Drive Sizing Tool - [m] x

E0) 10 I

Fig. 3-1. Bosch Rexroth Drive Sizing Tool window

The "New project" option in the "File" menu is identical to the first button
below the menu bar. After you select "New project” the "Standard Project -
New Project" window appears, see fig. 3-2 "Drive Sizing Tool - Standard
Project - New Project window" on page 10. You can enter a project name,
for example, the company name or the company and application name, the
name of the author, and a description of the project.

R911425765_Edition 02 Bosch Rexroth AG
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Standard Project - New Project n

Company X

This is an example drive sizing project.]

Fig. 3-2: Drive Sizing Tool - Standard Project - New Project window

After you click the "OK" button in the "Standard Project - New Project” the
Project window appears, see fig. 3-3 "Drive Sizing Tool - Project window" on
page 10. In the Project window you can click the "+ Add an axis" button to
add an axis to the project.

P Bosch Rexroth Drive Sizing Tool - [m]

i 4 Addan axis | X Delete Axes | J¥ Open an axisfile | [ Save fis As...

No  AxisName  Axis Model Drive Motor DCBusV  Drive Status  Motor Status  Input Status

New Axis

Fig. 3-3: Drive Sizing Tool - Project window

Bosch Rexroth AG R911425765_Edition 02
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After you click the "+ Add an axis" button the "New Axis" window appears. In
the "New Axis" window you enter a name for the axis and select a model type
based on the application.

After you click the "OK" button in the "New Axis" window, the first tab for each
model type is always the "Description" tab. In the "Descripton" tab you can
enter an axis description.

The "Save Project" option is identical to the third button below the menu bar
With this option you can save a project, for example, as "Company X.dpf", or
save an existing project after you made changes.

The "Save As Project" option is identical to the fourth button below the menu
bar. With this option you can save an existing project with a new name.

The "Open Project" option is identical to the second button below the menu
bar. With this option you can open an existing project.

3.3 Database menu

In the ‘Database’ menu, the user has the option to add motors.

The database included in the drive sizing tool contains all the motors
supported by Bosch Rexroth. However, in the "Database" menu you can add
other motors.

= Please contact Bosch Rexroth Eindhoven for support if you want
to use a motor that is not available in the database.

3.4 Settings menu

In the "Unit Settings" menu you can modify all default dimensions and units, if
needed. Each parameter has a drop-down menu from which you can select
the dimension and unit, see fig. 3-4 "Drive Sizing Tool - Unit Settings window"
on page 12.

R911425765_Edition 02 Bosch Rexroth AG
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i® Unit Settings

Dimensions and Units

Time s
Length m
Speed m/s
Acceleration mfs~2
Mass kg
Power W
Force N

Force Constant N/Arms

\oltage W
Current A
Inductance mH

Capacitance mF
Translation mm/rev
\oltage Constant (Rotary)

Voltage Constant (Linear)

LV

LV

Moter Inductance mH phase to phase

L

LV

Angle

Angular Length
Angular Speed
Angular Acceleration
Frequency
Inertia

Torgue

Torgue Constant
RMS Voltage
RMS Current
Resistance
Motor Resistance

Energy

rms/krpm (phase to phase)

peak =/m (phase to phase) w

deg

rev

rev/s
rev/s"2
Hz

kg m~2
Nm
Nm/Arms
Vrms
Arms

Chm

Ohm phase to phase ~

]

Save as Default

w

LV

e

Cancel

Fig. 3-4: Drive Sizing Tool - Unit Settings window

Click the "Save as Default" button after you changed the dimension and unit

of parameters for your project.

= You must close and open the project, or terminate and start the
drive sizing tool, to apply the changes to your project.

3.5 Window menu

Some options are available for the size and arrangement of the windows in

3.6 Help menu

Bosch Rexroth AG R911425765_Edition 02

the "Window" menu.

When you select the

About drive sizing tool" entry in the "Help" menu, the

"About Bosch Rexroth Drive Sizing Tool" window appears. In that window
you can read the Software version, Database version, and a disclaimer, see
fig. 3-5 "Drive Sizing Tool - About Bosch Rexroth Drive Sizing Tool window"

on page 13.
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¥ About Bosch Rexroth Drive Sizing Tool

Bosch Rexroth Drive Sizing Tool l'exrf)tl]

Software Version 3.1.0
Database Version 2.0 A Bosch Company

Software for Sizing Motors and Drives

About Bosch Rexroth Drive Sizing Tool

Bosch Rexroth Drive Sizing Tool is a license free version. USE IT AT YOUR OWN RISK. This program is
released to the public domain as is without any warranty of functionality whatsoever. Sale of this
program without prior authorisation of the author is illegal. Violators will be prosecuted. Distribution of
this program on digital media such as Floppies, DVD Discs, CD Discs and other removeable media
without the author's consent is prohibited. Modification of the document or any of its documentation is
prohibited. This program is freeware. If you proceed in using this program, you do so at your own risk.

Fig. 3-5: Drive Sizing Tool - About Bosch Rexroth Drive Sizing Tool window

When you select the "View help" entry in the "Help" menu, the "Drive sizing
help" window appears, see fig. 3-6 "Drive Sizing Tool - Drive sizing help
window" on page 13. This window contains information about all topics of
the drive sizing tool.

[ Drive sizing help a %
CE eig
Hide: Print  Options
Contents Index Search
[EYLV] Getiing Started
5] Recommended Requirements
[£] Glossary .
& () Standard Project Getting Started
@ User nputs
@ Outputs
@ Quick Start Bosch Rexroth Drive Sizing Tool is a powerful tool which allows you to size Bosch Rexroth
@ Edi and Copy Drives and motors. You can also use it with third party motors. The user can easily get the
@ save right drive and motor for his application due to the entered data for mechanism and motion
@ Font profile.
@ Search Engine
g E‘;f;:::: + Recommend Requirements
[ raa
=] Examples + Glossary
[£] Keyboard Shortcuts
< >
Fig. 3-6: Drive Sizing Tool - Drive sizing help window

R911425765_Edition 02 Bosch Rexroth AG
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4 Drive sizing for an FTS

4.1 Introduction

This chapter describes the process of a drive sizing calculation for an FTS
application. As described in chapter 2.3 "Drive sizing workflow" on page 6,
the drive sizing process follows a strict workflow order. Each step of the drive
sizing workflow for an FTS is described in the following chapters.

Start the drive sizing tool, create a new project and add an axis, as described
in chapter 3.1 "Introduction" on page 9 and chapter 3.2 "File menu" on page
9. After you click the "+ Add an axis" button, the "New Axis" window appears,
see fig. 3-3 "Drive Sizing Tool - Project window" on page 10. In this window
you enter the axis name and select the model type "Flexible Transport
System". When you click the "OK" button in the "New Axis" window, the
workflow tabs appear in the "Project”" window, see fig. 4-1 "Drive Sizing Tool -
Project window, Description tab" on page 15. In the "Description" tab you
can enter any description information of the project. This description is also
shown in the axis report.

i Bosch Rexroth Drive Sizing Tool - m] X
File Database Settings Window Help
© b &
I IDrore Sezing Tool® Company 1% ===
= Company X Small_steps
Small_steps Models tl1
Select 3 model  Flexible Transport System l’exr‘)
A Bosch Company
Description  Mechanical Motion Profiles  Thermal Moter & Drive Results
Description
Motor Thermal time constant: 3s
The magnet plate length is: 284mm
The cycle time is: 1s
v
Fig. 4-1: Drive Sizing Tool - Project window, Description tab

For FTS projects, it is good practise to enter in the "Description" text field at
least the motor thermal time constant, the magnet plate length and the cycle
time, because these parameters are by default not shown in the drive sizing
report. These parameters are required for the thermal utilization calculations.

4.2 Workflow step - Mechanical

After you entered a description in the "Description" tab, you click the
"Mechanical" tab for the first step in the workflow process, see fig. 4-2 "Drive
Sizing Tool - Project window, Mechanical tab" on page 16.

R911425765_Edition 02 Bosch Rexroth AG
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»
File Database Settings Window Help
< b &
[ o |[= =
= Company X Small_steps
- Small_steps Models tl1
Select a model  Flexible Transport System "exr")
A Bosch Company
Description Mechanical Mgtion Profiles Thermal Motor & Drive Results
Load Mass 10.000/%-| | g v
Friction 20.0001% [N v
Friction Factor 0.000[%
Inclination 0.0004] | deg -
Total Friction 20N
Friction Factor Steel on Steel 4
Cancel
m
Load xﬂimnn
Motor Magnet Plate
o
Fig. 4-2: Drive Sizing Tool - Project window, Mechanical tab

The model shown in this tab is the fig. 2-2 "Model type for "Flexible Transport
System" " on page 6, where the orange colored plane indicates that the
parameters related to the load are specified in this part of the workflow.

The "Load Mass" is the total carrier mass, including the magnet plate and the
product to be transported.

Two options are available to specify the friction of the guiding system.

e  "Friction" : here you specify the total friction force of a carrier moving at
constant velocity.

e  "Friction factor" : here you select a friction factor from the drop-down
menu.

Obviously, you need to know the total friction force to specify the friction
force. Keep in mind when you select a friction factor, this friction factor only
applies to the total carrier mass or "Load Mass", while in reality there is also
an attraction force between magnet plate and coil.

Typically for FTS applications, multiple guiding blocks are mounted
underneath a carrier, often four. Practically, the mechanical alignment
between the guiding blocks is never perfect. For that reason, the specified
friction factors in data sheets of guiding system suppliers are typically not
representative for the total friction subjected to the FTS carrier.

= Practically, the friction or friction factor is a number based on
experience. Often the friction force is between 10% and 20% of
the carrier weight.

"Inclination" depends on the actual inclination angle of the FTS track. The
default value is 0, which means that the FTS track is oriented horizontal. A
gravity component is added to the required force and current calculations
when the inclination angle is increased.
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Workflow step - Motion Profiles

You can specify the movement setpoint profiles in the "Motion Profiles" tab,
see fig. 4-3 "Drive Sizing Tool - Project window, Motion Profiles tab" on page
17.

¥ Bosch Rexroth Drive Sizing Tool - o x
File Database Settings Window Help
© b &
~
i Drive Sizing Tool - Company X* =)o =]
= Company X Small_steps
Small_steps Models rexr‘)th
Select 3 model  Flexible Transport System
A Bosch Company
Description Mechanical Motion Profiles  Thermal Motor & Drive Results

Input Data

Phase Type Move v Profile Name

Duration 0.000[2] s - Motion Order 2nd Order v

Distance 0.000[2] [m - Direction ® Forward/Up O Back/Down

Velocity 0.000[2] | m/s - Additional Mass 0.000[2] kg -

[ Acceleration 0.0002 | |mfs~2 Additional Force 0.00015 (N ~

Apply Edit Cancel
Edit a Profile | 3¢ Delete Profiles | [ Copy Profiles | 4+ MoveUp b Move Down J Graphs ~
me Phase Order Duration Distance Velocity Acceleration Direction Add. Mass Add. Force
e-Forw... Move 2nd 0.3 0.3 2 13.333333... Forward... 0 0
v
Fig. 4-3: Drive Sizing Tool - Project window, Motion Profiles tab

You can choose the profile segment type from the "Phase Type" drop-down
menu. The following options are available.

PY "MOVG"
e  "Dwell"
PY Iloffll

Usually, "Move" is selected first. The required input parameters for "Move"
are "Duration”, "Distance", "Velocity" and "Acceleration”. You must specify 3
of the 4 parameters, the fourth parameter is calculated automatically.
Optionally, you can specify a profile name in the "Profile Name" text entry
field. The "Motion Order" is in this case always "2nd Order", and cannot be
changed. You can add an "Additional Mass" for a motion profile, for example,
if at some location in the production line some mass is added to the carrier.
You can also add an "Additional Force", for example, if at some process
station in the production line a robot puts an external force onto the carrier.
The applied "Additional Force" is a force in the direction of movement. When
all parameters for one profile segment are specified, you can click the "+ Add
a Profile". The specified profile step appears in the table below the "Input
Data" section. This table is hereafter called "spread sheet".

The required input parameter for the phase type "Dwell" is only "Duration",
because dwell is the standstill time of the carrier. At standstill time an external
force could be excerted on the carrier and in that case a current is sent
through the coils. For that reason you can also specify a value in the
"Additional Force" field besides the dwell time.

The required input parameter for the phase type "Off" is only "Duration". "Off"
means that the drive power is off, thus there is no sense to specify an
additional force.

R911425765_Edition 02 Bosch Rexroth AG
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Next to the "+ Add a Profile" button, is the "Edit a Profile" button. When a
profile step is selected from the spread sheet and you click the "Edit a Profile"
button, you can change the profile parameters. Click the "Apply Edit" button
to confirm the changes.

You can also delete defined profile steps. When a profile step is selected
from the spread sheet and you click the "Delete Profiles" button, the selected
profile step is deleted.

Profile steps can be duplicated. When a profile step or steps is selected from
the spread sheet and you click the "Copy Profiles" button, the selected profile
step(s) is copied.

With the buttons "Move Up" and "Move Down" you can change the order of
the selected profile step(s).

When you click the "Graphs" button the total profile with all profile steps is
displayed.

Workflow step - Thermal

You can specify the required parameters for drive and motor thermal
utilization calculations in the "Thermal” tab, see fig. 4-4 "Drive Sizing Tool -
Project window, Thermal tab" on page 18.

i® Basch Rexroth Drive Sizing Toal - O X
File Database Settings Window Help

R

~
i¥" Drive Sizing Tool - Company X* =N ol ==
=+ Company X Small_steps
-~ Small_steps Models tl]
Select 3 model  Flexible Transport System rexr )

A Bosch Company
Description Mechanical Motion Profiles Thermal | Motor & Drive Results
Motor Thermal
Thermal time const tant 3.000{%| |s ~
Carriers

Cydle time 1.0001% |s ~

Magnet plate length 0.384/2] [m v

Fig. 4-4: Drive Sizing Tool - Project window, Thermal tab

In "Motor Thermal" you can specify the "Thermal time constant". This
"Thermal time constant" is the time constant that is used for the motor 1%t
calculation. The thermal utilization calculation for the drive is also an I%t
calculation. The algorithms used in the drive sizing tool for motor I1°t and drive
I’t are the same algorithms used in the NYCe 4000 firmware to control the
FTS.

In "Carriers" the parameters "Cycle Time" and "Magnet plate length" are
needed for an accurate calculation of the I°t values, because carriers move
from coil to coil and the drive sizing tool calculates the maximum 1%t values for
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the worst case coil in the profile. In this context the worst case coil is the coil
with the highest average current. The cycle time is the time from start
movement of one carrier until start movement of the next carrier. If the cycle
time is longer than the required time, current is sent through the worst case
coil during one movement and then there is a rest time between the
consecutive carriers. If the cycle time is shorter, then the profile over the
worst case coil is continuously repeated and the cycle time might as well be
switched off (remove the checkmark of the "Cycle time" checkbox). The exact
time that the carrier moves over the worst case coil depends on the motion
profile, the magnet plate length and coil type (number of coil triplets, which is
not yet known).

4.5 Workflow step - Motor & Drive

You select the motor and drive in the "Motor & Drive" tab, see fig. 4-5 "Drive
Sizing Tool - Project window, Motor & Drive tab" on page 19.

i Bosch Rexroth Drive Sizing Tool - m] X
File Database Settings Window Help
¥
~
{F" Drive Sizing Tool - Company X* =N o ===
= Company X Small_steps
Small_steps Models tl-|
Select a model  Flexible Transport System "EXr")
A Bosch Company
Description Mechanical Motion Profiles  Thermal | Motor & Drive: Results

Motor Selection

Motor Company ~

Motor ~

Brake Yes No

Airgap ~

Drive Selection

Drive Series ~ AC Bus Voltage 0.0 2| 3 xAC voltage

Drive ~ DC Bus Voltage

PWM Frequency v |1z ~ Max DC Bus Voltage

Coaling v

Estimated peak force required by supplied mechanics and motion profiles: 153.3333 N Show Mator Force vs Velacity
Search Motor & Drive...
M
Fig. 4-5: Drive Sizing Tool - Project window, Motor & Drive tab

The selection of a motor and drive is in principle an iterative process. You
select a motor and drive combination and then check whether the selection is
optimal. A "Motor-Drive Search Engine" is included in the drive sizing tool to
make this selection process more efficient. Click the "Search Motor &
Drive..." button to open the search engine. The "Motor-Drive Search Engine"
window appears, see fig. 4-6 "Drive sizing tool - Motor-Drive Search Engine
window" on page 20.
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Motor Selection

i® Motor-Drive Search Engine

Motor Series Bosch Rexroth ML3 ~
Brake Yes No
Drive Selection
Drive Series IndraDrive CS ~ AC Bus Voltage 500.01% 3 x AC voltage
Drive DC Bus Voltage 0.0% v
PWM Frequency | 4000 ~ | Hertz
Coaling Yes V

MotorCompany MotorMame coil_weight fad
s
Bosch Rexroth ML3 | ML3POE-B_BK | 168
Bosch Rexroth ML3 | ML3POE-B_BK | 168
Bosch Rexroth ML3 | ML3PO6-B_BR | 168
Bosch Rexroth ML3 | ML3PO6-B_BK | 168
Bosch Rexroth ML3 | ML3POE-B_BR | 168
Bosch Rexroth ML3 | ML3POE-B_BK | 168
Bosch Rexroth ML3 | ML3POE-B_BR | 168
Bosch Rexroth ML3 | ML3P0O3-D_BW |214
Bosch Rexroth ML3 | ML3P03-D_BW |214
Bosch Rexroth ML3 | ML3P03-D_BW |214
Bosch Rexroth ML3 | ML3PO6C_BC | 218
Bosch Rexroth ML3 | ML3PO6-C_BC | 218
Bosch Rexroth ML3 | ML3PO6-C_BC | 218
Hrond 1EWan1a, N9 =} b Dowrsth M1 T M1 IDOCT 0D 10 &
oK Cancel
Fig. 4-6: Drive sizing tool - Mofor-Drive Search Engine window

In the "Motor Selection" you must select the "Motor Series". For FTS projects
the only option is "Bosch Rexroth".

You specify the distance between the magnet plate of the carrier and coils
with the "Airgap" drop-down box. The distance is specified in millimeters

In the "Drive Selection" you must select the "Drive Series". For FTS projects
the following options are available.

° NYCe 4000
o IndraDrive Cs
° IndraDrive C

With the "PWM Frequency" drop-down list you select the PWM frequency.
For NYCe 4000 drives you can choose between 16000 Hz and 32000 Hz.
The default value in the FTS control software is 32000 Hz. For DrivelLink
drives you must always select 4000 Hz.

You must always specify the bus voltage to the drives. You specify the DC
Bus Voltage for NYCe 4000 drives. The DC Bus Voltage minimum value is
12V and the maximum value is 75V. Standard available power supplies are
24V, 48V and 72V. You specify the AC Bus Voltage for DriveLink drives. For
single phase IndraDrive Cs (HCS01.1E-WO00xx-02), the maximum value
230V can be selected. For three-phase IndraDrive Cs (HCSO01.1E-
WO00xx-03), the maximum value 500V can be selected. For IndraDrive C, the
maximum 500V can be selected.

The selection for the "Cooling" is always "Yes" and cannot be changed,
because drive cooling with NYCe 4000 fan units is mandatory.
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Click the "Search" button after you specified all fields in the "Motor Selection”
and "Drive Selection". The first option in the list is the smallest combination,
with the smallest drive that meets the requirements. You can select this
combination, or the combination with the smallest motor and a larger drive,
and click the "OK" button. The selected motor and drive combination is
displayed in the "Motor & Drive" tab.

4.6 Workflow step - Results

The results, whether the chosen motor and drive meet the application
requirements and whether the choice is optimal, are shown in the "Results"
tab, see fig. 4-7 "Drive Sizing Tool - Project window, Results tab" on page

i Bosch Rexroth Drive Sizing Tool - m] X
Eile Database Settings Window Help
© b &
i Drive Sizing Tool - Company X* =)o =]
= Company X Small_steps
Small_steps Models rexr‘)th
Select 3 model  Flexible Transport System
A Bosch Company
Description Mechanical Motion Profiles Thermal Motor & Drive | Results:
L Power and Current Graphs +
No  Pro Motor  Drive  Message
1 Mo rdOrUp-0.... OK oK
2 Dwell-ForwardOrUp-0m  OK oK
Outputs
Motor Status Messag,
Peak Power 454.9015 w
Capacitor 0.0446 mF
Margins
Peak Force N 39%
Without DC Bus Capacitor 110,233 w Effective Force N 10%
With DC Bus Capacitor 82.3141 w Peak Drive Current 2.6171 Arms 48%
Continuous Drive Current Arms 10%
AC Bus Voltage required 3.9222 67%
Drive Thermal Utilization 76.1682 % 24%
Motor Thermal Utilization 44,3776 % 56%
Show Axis Report
Fig. 4-7: Drive Sizing Tool - Project window, Results tab

The final results are shown in the "Outputs™ section. You can immediately
see whether the "Motor Status" and "Drive Status" are "OK". Below the status
results, the "Peak Power" required from the drive, the additional "Capacitor"
required for the drive (to guarantee that no energy will be returned to the
power supply, or mains in case of DrivelLink drives, when decelerating the
carrier), and average required power with and without capacitor are shown.
Two standard capacitor kits for NYCe 4000 drives (NY4120/10) are available.

® NYAO04.1-CAP-100V-NY4921, working voltage 100V and capacitance
6.8mF

e NYAO04.1-CAP-200V-NY4921/10, working  voltage 200V  and
capacitance 2.2mF

These capacitor kits can be installed on the NY4074 standard housing. You
need a capacitor kit for each installed drive module.

DriveLink drives have internal capacitors. The capacitance indicated in the
"Results" tab must be lower than the internal capacitance in the DrivelLink
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drives. This internal capacitance can be checked in the Project Planning
manuals of the HCS01 (DOK-INDRV*-HCS01******-PRRS-EN-P), and
HCS02 and HCS03 (DOK-INDRV*-HMV-S-D+HCS-PR).

If the "Motor Status" or "Drive Status" is "Not OK", you can read the reason in
the "Message" box.

Below the "Message" box you can read the main check parameters and their
margins. The "Motor Status" and "Drive Status" can only be "OK" if all
margins are 10% or higher. If a margin is larger than 10% the value of the
check parameter is green. If a margin is equal to 10% or lower than 10%, but
larger than or equal to 0% the value of the check parameter is yellow. If the
margin is below zero the value of the check parameter is red.

Iy You must take into account an extra margin of 25% for curved
tracks. Thus, the indicated margin for a curved track must be at
least 35%. The extra margin is needed, because when a carrier is
above a coil under an angle (in a curve), the same amount of
current generates less force. This 35% margin applies for the max
peak force, max continuous force, and thermal utilisation
parameters.

= You must take into account an extra margin of 10% if the magnet
plates are vacuum plates for environmental temperatures up to
150 °C (SmCo magnets). The extra margin is needed, because
SmCo permanent magnets are weaker than the magnets of
standard magnet plates (NdFeB magnets). This 10% extra margin
applies for the max peak force, max continuous force, and
thermal utilisation parameters.

If the results are OK, click the "Show Axis Report" button to generate the Axis
Report. See chapter 8 "Appendix A - Drive sizing report for an FTS" on page
53 for an example of an Axis Report of an FTS application. Click the "Save"
icon in the icon bar to save the Axis Report to a file in Word format, Excel
format or PDF format.
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5 Drive sizing for a linear actuator

5.1 Introduction

This chapter describes the process of a drive sizing calculation for an
application with a linear actuator. As described in chapter 2.3 "Drive sizing
workflow" on page 6, the drive sizing process follows a strict workflow order.
Each step of the drive sizing workflow for a linear actuator is described in the
following chapters.

Start the drive sizing tool, create a new project and add an axis, as described
in chapter 3.1 "Introduction" on page 9 and chapter 3.2 "File menu" on page
9. After you click the "+ Add an axis" button, the "New Axis" window appears,
see fig. 3-3 "Drive Sizing Tool - Project window" on page 10. In this window
you enter the axis name and select the model type "Direct Linear". When you
click the "OK" button in the "New Axis" window, the workflow tabs appear in
the "Project” window, see fig. 5-1 "Drive Sizing Tool - Project window,
Description tab" on page 23. In the "Description" tab you can enter any
description information of the project. This description is also shown in the

axis report.
i Bosch Rexroth Drive Sizing Tool - m] X
File Database Settings Window Help
¥
I IDrore Sezing Tool® Company 1% ===
= Company X DirectLinear
Directlinear Models tl1
Select 3 model  Direct Linear ~ l’exr‘)
A Bosch Company
Description  Mechanical Motion Profiles Thermal Motor & Drive Results
Description
This is an example Direct Linear type axis.
Motor Thermal time constant is: 3s
v
Fig. 5-1: Drive Sizing Tool - Project window, Description tab

For linear actuator projects, it is good practise to enter in the "Description”
text field at least the motor thermal time constant, because this parameter is
by default not shown in the drive sizing report. This parameter is required for
the thermal utilization calculations.

5.2 Workflow step - Mechanical

After you entered a description in the "Description" tab, you click the
"Mechanical" tab for the first step in the workflow process, see fig. 5-2 "Drive
Sizing Tool - Project window, Mechanical tab" on page 24.

R911425765_Edition 02 Bosch Rexroth AG



24/57

NYCe 4000 Multi-axis motion control system Drive Sizing
Tool User Manual

Drive sizing for a linear actuator

Bosch Rexroth AG R911425765_Edition 02

®
File Database Settings Window Help
< bl R
~
* S ==
= Company X DirectLinear
“- DirectLinear Models tl‘|
Select a model  Direct Linear ~ rexro
A Bosch Company
Description  Mechanical Motion Profiles Thermal Motor & Drive Results
Load Mass 100002 [kg ~
Friction 20.0001% N ~
Friction Factor 0.000/%
Indlination 0.000/2] [deg -
Friction Calculstor
Total Friction 20N n
Friction Factor Steel on Steel -
Cancel
Moter Magnet Plate
v
Fig. 5-2: Drive Sizing Tool - Project window, Mechanical tab

The model shown in this tab is the fig. 2-1 "Model for type "Direct Linear" " on
page 5, where the orange colored plane indicates that the parameters related
to the load are specified in this part of the workflow.

The "Load Mass" is the total carrier mass, including the coil and the product
to be transported.

Two options are available to specify the friction of the guiding system.

e  "Friction" : here you specify the total friction force of a carrier moving at
constant velocity.

e  "Friction factor" : here you select a friction factor from the drop-down
menu.

Obviously, you need to know the total friction force to specify the friction
force. Keep in mind when you select a friction factor, this friction factor only
applies to the total carrier mass or "Load Mass", while in reality there is also
an attraction force between magnet plate and coil.

Typically for Direct Linear applications, multiple guiding blocks are mounted
underneath a carrier. Practically, the mechanical alignment between the
guiding blocks is never perfect. For that reason, the specified friction factors
in data sheets of guiding system suppliers are typically not representative for
the total friction subjected to the carrier.

Iy

Practically, the friction or friction factor is a number based on
experience. Often the friction force is between 10% and 20% of
the carrier weight.

"Inclination" depends on the actual inclination angle of the linear actuator
track. The default value is 0, which means that the track is oriented
horizontal. A gravity component is added to the required force and current
calculations when the inclination angle is increased.
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Workflow step - Motion Profiles

You can specify the movement setpoint profiles in the "Motion Profiles" tab,
see fig. 5-3 "Drive Sizing Tool - Project window, Motion Profiles tab" on page
25.

¥ Bosch Rexroth Drive Sizing Tool - O X
File Database Settings Window Help
© b &
~
i Drive Sizing Tool - Company X* =)o =]
= Company X DirectLinear
Directlinear Models tl1
Select 3 model  Direct Linear ~ rexr )
A Bosch Company
Description Mechanical Motion Profiles  Thermal Motor & Drive Results
Input Data
Phase Type Move v Profile Name
Duration 0.000}%] [s v Motion Order 2nd Order v
Distance 0,000 | m v Direction ® Forward/Up O Back/Down
velocity 0.000% | m/s v Additional Mass 0.000}%] kg -
[ Acceleration 0.0002 | |mfs~2 Additional Force 0.00015 (N ~
Apply Edit Cancel
4 Add a Profile | 7 Edit a Profile | ) Delete Profiles | [ Copy Profiles | A MoveUp - Move Down [ Graphs ~
No Profile Name Phase Order Duration Distance Velocity Acceleration Direction Add. Mass Add. Force
1 Move-Forw... Move 2nd 0.3 0.3 2 13.333333... Forward... 0 0
2 Dwell-Forw... Dwell 2nd 0.2 0 0 o Forward... 0 20
M
Fig. 5-3: Drive Sizing Tool - Project window, Motion Profiles tab

You can choose the profile segment type from the "Phase Type" drop-down
menu. The following options are available.

PY "MOVG"
e  "Dwell"
) "Off"

Usually, "Move" is selected first. The required input parameters for "Move"
are "Duration", "Distance", "Velocity" and "Acceleration". You must specify 3
of the 4 parameters, the fourth parameter is calculated automatically.
Optionally, you can specify a profile name in the "Profile Name" text entry
field. The "Motion Order" is in this case always "2nd Order", and cannot be
changed. You can add an "Additional Mass" for a motion profile, for example,
if at some location in the production line some mass is added to the carrier.
You can also add an "Additional Force", for example, if at some process
station in the production line a robot puts an external force onto the carrier.
The applied "Additional Force" is a force in the direction of movement. When
all parameters for one profile segment are specified, you can click the "+ Add
a Profile". The specified profile step appears in the table below the "Input
Data" section. This table is hereafter called "spread sheet".

The required input parameter for the phase type "Dwell" is only "Duration",
because dwell is the standstill time of the carrier. At standstill time an external
force could be excerted on the carrier and in that case a current is sent
through the coils. For that reason you can also specify a value in the
"Additional Force" field besides the dwell time.

The required input parameter for the phase type "Off" is only "Duration". "Off"
means that the drive power is off, thus there is no sense to specify an
additional force.
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Next to the "+ Add a Profile" button, is the "Edit a Profile" button. When a
profile step is selected from the spread sheet and you click the "Edit a Profile"
button, you can change the profile parameters. Click the "Apply Edit" button
to confirm the changes.

You can also delete defined profile steps. When a profile step is selected
from the spread sheet and you click the "Delete Profiles" button, the selected
profile step is deleted.

Profile steps can be duplicated. When a profile step or steps is selected from
the spread sheet and you click the "Copy Profiles" button, the selected profile
step(s) is copied.

With the buttons "Move Up" and "Move Down" you can change the order of
the selected profile step(s).

When you click the "Graphs" button the total profile with all profile steps is
displayed.

5.4 Workflow step - Thermal

You can specify the required parameters for drive and motor thermal
utilization calculations in the "Thermal” tab, see fig. 5-4 "Drive Sizing Tool -
Project window, Thermal tab" on page 26.

i Basch Rexroth Drive Sizing Tool - u} X
File Database Settings Window Help
¢ b &
P Drive Sizing Tool - Company X* =R
= Company X DirectLinear
- DirectLinear Models tl'|
Select a model  Direct Linear ~ rexro
A Bosch Company
Description Mechanical Motion Profiles Thermal | Motor & Drive Results
Motor Thermal
Thermal time const tant 3.000{%| |s ~
v
Fig. 5-4: Drive Sizing Tool - Project window, Thermal tab

In "Motor Thermal" you can specify the "Thermal time constant". This
"Thermal time constant" is the time constant that is used for the motor 1%t
calculation. The thermal utilization calculation for the drive is also an I%
calculation. The algorithms used in the drive sizing tool for motor I°t and drive
I°t are the same algorithms used in the NYCe 4000 firmware to control the
linear actuator. The thermal time constant used for the drive thermal
utilisation is fixed and cannot be changed.

5.5 Workflow step - Motor & Drive

Bosch Rexroth AG R911425765_Edition 02

You select the motor and drive in the "Motor & Drive" tab, see fig. 5-5 "Drive
Sizing Tool - Project window, Motor & Drive tab" on page 27.
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~
{F" Drive Sizing Tool - Company X* =N o ===
- Company X DirectLinear
DirectlLinear Models tl'l
Select amodel | Direct Lincar z rexro
A Bosch Company
Description Mechanical Motion Profiles  Thermal | Motor & Drive: Results

Motor Selection

Motor Company ~

Motor ~

Brake Yes No

Drive Selection

Drive Series ~ AC Bus Voltage 0.0 2| 3 xAC voltage

Drive ~ DC Bus Voltage 0.0 v

PWM Frequency v Hz ~ Max DC Bus Voltage 003 W

Coaling v

Estimated peak force required by supplied mechanics and motion profiles: 153.3333 N Show Mator Force vs Velacity
Search Motor & Drive...
M
Fig. 5-5: Drive Sizing Tool - Project window, Motor & Drive tab

The selection of a motor and drive is in principle an iterative process. You
select a motor and drive combination and then check whether the selection is
optimal. A "Motor-Drive Search Engine" is included in the drive sizing tool to
make this selection process more efficient. Click the "Search Motor &
Drive..." button to open the search engine. The "Motor-Drive Search Engine"
window appears, see fig. 5-6 "Drive sizing tool - Motor-Drive Search Engine
window" on page 28.
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Motor Selection

Drive Selection

Bosch Rexroth AG R911425765_Edition 02

i® Motor-Drive Search Engine — O X

Motor Selection

Motor Series Bosch Rexroth ML3 ~
Brake Yes No
Drive Selection
Drive Series IndraDrive CS ~ AC Bus Voltage 500.013 3 x AC voltage
Brm DC Bus Voltage 0.02| v
PWM Frequency | 4000 ~ | Hertz
Coaling Yes V

MotorCompany MotorMame coil_weight fad
s
Bosch Rexroth ML3 | ML3POE-B_BK | 168
Bosch Rexroth ML3 | ML3POE-B_BK | 168
Bosch Rexroth ML3 | ML3PO6-B_BR | 168
Bosch Rexroth ML3 | ML3PO6-B_BK | 168
Bosch Rexroth ML3 | ML3POE-B_BR | 168
Bosch Rexroth ML3 | ML3POE-B_BK | 168
Bosch Rexroth ML3 | ML3POE-B_BR | 168
Bosch Rexroth ML3 | ML3P0O3-D_BW |214
Bosch Rexroth ML3 | ML3P03-D_BW |214
Bosch Rexroth ML3 | ML3P03-D_BW |214
Bosch Rexroth ML3 | ML3PO6C_BC | 218
Bosch Rexroth ML3 | ML3PO6-C_BC | 218
Bosch Rexroth ML3 | ML3PO6-C_BC | 218
Hrond 1EWan1a, N9 =} b Dowrsth M1 T M1 IDOCT 0D 10 &
oK Cancel
Fig. 5-6: Drive sizing tool - Mofor-Drive Search Engine window

In the "Motor Selection" you must select the "Motor Series". For Direct Linear
projects the options are "Bosch Rexroth ML3", "Bosch Rexroth MCL" and
"Bosch Rexroth MLF". The ML3 motors are the same iron core linear
actuators as the Bosch Rexroth series for FTS projects, but with different
names. The MLF motors are larger size iron core synchronous linear motors
and the MCL series are ironless linear motors. See "ML3 Self-Cooled Linear
Motors Project Planning manual", "MLF Synchronous Linear Motors Project
Planning manual" and "lronLess Linear Motors MCL Project Planning
Manual”, order number R9113305, for detailed information.

In the "Drive Selection" you must select the "Drive Series". For Direct Linear
projects the following options are available.

o NYCe 4000
o IndraDrive Cs
o IndraDrive C

With the "PWM Frequency" drop-down list you select the PWM frequency.
For NYCe 4000 drives you can choose between 16000 Hz and 32000 Hz.
The default value in the control software is 32000 Hz. For Direct Linear
projects using DrivelLink drives you must always select 4000 Hz.

You must always specify the bus voltage to the drives. The NYCe 4000 drive
modules you can use for Direct Linear projects are "NY4120" and "NY4140".
You specify the DC Bus Voltage for NYCe 4000 drives. The DC Bus Voltage
minimum value is 12V for both drive modules. The DC Bus Voltage maximum
value is 75V for the NY4120. The DC Bus Voltage maximum value is 150V
for the NY4140. Standard available power supplies are 24V, 48V and 72V. If
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a higher bus voltage is needed, you can connect multiple DC power supplies
in series.

= Not all DC power supplies are suited to connect in series. Check
the data sheet of the power supply manufacturer.

You specify the AC Bus Voltage for DriveLink drives. For single phase
IndraDrive Cs (HCS01.1E-WO00xx-02), the maximum value 230V can be
selected. For three-phase IndraDrive Cs (HCSO01.1E-WO00xx-03), the
maximum value 500V can be selected. For IndraDrive C, the maximum 500V
can be selected.

Click the "Search" button after you specified all fields in the "Motor Selection"
and "Drive Selection". The first option in the list is the smallest combination,
with the smallest drive that meets the requirements. You can select this
combination, or the combination with the smallest motor and a larger drive,
and click the "OK" button. The selected motor and drive combination is
displayed in the "Motor & Drive" tab.

The selection for the "Cooling" is always "Yes" and cannot be changed,
because drive cooling with NYCe 4000 fan units is mandatory.

Workflow step - Results

The results, whether the chosen motor and drive meet the application
requirements and whether the choice is optimal, are shown in the "Results"
tab, see fig. 5-7 "Drive Sizing Tool - Project window, Results tab" on page
29.

# Bosch Rexroth Drive Sizing Tool - o x
File Database Settings Window Help
* b =
i Drive Sizing Taol - Company X* e e ===
= Company X DirectLinear
Directlinear Models rexroth
Select a model  Direct Linear v
A Bosch Company
Description Mechanical Motion Profiles Thermal Motor & Drive | Results |
Je Power and Current Graphs ~
No Profile Name Motor Drive Message
1 Move-ForwardOrUp-0.... OK oK
2 Dwell-ForwardOrUp-0m  OK oK
Outputs
Motor Status Message:
Drive Status
Peak Power 428.5918 w
Capacitor 0.089 mF
Margins
peak Force 58%
without DC Bus Capacitor 105.7485 w Effective Force 34%
With DC Bus Capacitor 50.0256 w Peak Drive Current 62%
Continuous Drive Current Arms 34%
AC Bus Voltage required  [ITWIZEINNNN 68%
Drive Thermal Utilization % 26%
Motor Thermal Utilization 32.1538 % 68%
Show Axis Report
Fig. 5-7: Drive Sizing Tool - Project window, Results tab

The final results are shown in the "Outputs™ section. You can immediately
see whether the "Motor Status" and "Drive Status" are "OK". Below the status
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results, the "Peak Power" required from the drive, the additional "Capacitor”
required for the drive (to guarantee that no energy will be returned to the
power supply, or mains in case of DrivelLink drives, when decelerating the
carrier), and average required power with and without capacitor are shown.
Two standard capacitor kits for NYCe 4000 drives (NY4120 and NY4140) are
available.

e NYAO04.1-CAP-100V-NY4921, working voltage 100V and capacitance
6.8mF

e  NYAO04.1-CAP-200V-NY4921/10, working  voltage 200V  and
capacitance 2.2mF

These capacitor kits can be installed on the NY4074 standard housing. You
need a capacitor kit for each installed drive module.

DriveLink drives have internal capacitors. The capacitance indicated in the
"Results" tab must be lower than the internal capacitance in the DrivelLink
drives. This internal capacitance can be checked in the Project Planning
manuals of the HCS01 (DOK-INDRV*-HCS01******-PRRS-EN-P), and
HCS02 and HCS03 (DOK-INDRV*-HMV-S-D+HCS-PR).

If the "Motor Status" or "Drive Status" is "Not OK", you can read the reason in
the "Message" box.

Below the "Message" box you can read the main check parameters and their
margins. The "Motor Status" and "Drive Status" can only be "OK" if all
margins are 10% or higher. If a margin is larger than 10% the value of the
check parameter is green. If a margin is equal to 10% or lower than 10%, but
larger than or equal to 0% the value of the check parameter is yellow. If the
margin is below zero the value of the check parameter is red.

If the results are OK, click the "Show Axis Report" button to generate the Axis
Report. Click the "Save" icon in the icon bar to save the Axis Report to a file
in Word format, Excel format or PDF format.
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6 Drive sizing for a rotary motor
6.1 Introduction

This chapter describes the process of a drive sizing calculation for an
application with a rotary motor. As described in chapter 2.3 "Drive sizing
workflow" on page 6, the drive sizing process follows a strict workflow order.
Each step of the drive sizing workflow for a rotary motor is described in the
following chapters.

Start the drive sizing tool, create a new project and add an axis, as described
in chapter 3.1 "Introduction" on page 9 and chapter 3.2 "File menu" on page
9. After you click the "+ Add an axis" button, the "New Axis" window appears,
see fig. 3-3 "Drive Sizing Tool - Project window" on page 10. In this window
you enter the axis name and select the model type "Rotary". When you click
the "OK" button in the "New Axis" window, the workflow tabs appear in the
"Project" window, see fig. 6-1 "Drive Sizing Tool - Project window,
Description tab" on page 31. In the "Description" tab you can enter any
description information of the project. This description is also shown in the
axis report.

i Bosch Rexroth Drive Sizing Tool - m] X
File Database Settings Window Help
¥
I IDrore Sezing Tool® Company 1% ===
= Company X RotaryAxis
RotaryAxis Models tl1
Select a model  Rotary ~ rexr‘)
A Bosch Company
Description Transmission Mechanical Motion Profiles Thermal = Motor & Drive Results
Description
This is an example Rotary type axis
Motor Thermal time constant: 3s
v
Fig. 6-1: Drive Sizing Tool - Project window, Description tab

For rotary motor projects, it is good practise to enter in the "Description" text
field at least the motor thermal time constant, because this parameter is by
default not shown in the drive sizing report. This parameter is required for the
thermal utilization calculations.

6.2 Workflow step - Mechanical

Transmission

After you entered a description in the "Description” tab, you can start the first
step in the workflow process. The first step in the workflow process for a
rotary motor consists of two tabs in the drive sizing tool, "Transmission" and
"Mechanical". In the "Transmission" tab the mechanics of an optional
transmission between the motor and the load are described. In the
"Mechanical" tab the mechanics of the load are described.

The "Transmission" tab is shown in fig. 6-2 "Drive Sizing Tool - Project
window, Transmission tab" on page 32. The model shown in this tab is the
fig. 2-3 "Model type for "Rotary" " on page 6, where the orange colored part
marks the transmission and the parameters related to the transmission
specified in this part of the workflow.
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i Bosch Rexroth Drive Sizing Tool - m] X
File Datebase Settings Window Help
F R
~
{F" Drive Sizing Tool - Company X* (=N EoR ===
= Company X RotaryAxis
RotaryAxis Models tl-l
Select amodel  Rotary z rexro
A Bosch Company
Description Transmission Mechanical Motion Profiles Thermal Motor & Drive Results
Transmission
Data
Friction Torque 1.00013 |Nm -
Inertia 1 0.002}3| (kg ma2 v
Inertia 2 000113 [kgma2  w
Ratio (Motor : Load Velocity) 0spol| i1
NB: If the ratio is 0, it will be changed into 1
v
Fig. 6-2: Drive Sizing Tool - Project window, Transmission tab

You can specify whether the rotary axis application includes a transmission
with the "Transmission" checkbox on the "Transmission" tab. If you specify a
transmission, you must specify the parameters "Friction Torque" of the
transmission, the inertias of the gear wheels, "Inertia 1" on the motor side
and "Inertia 2" on the load side, and the velocity "Ratio" between motor and
load.

After you entered a description and optionally specified a transmission, you
can click the "Mechanical" tab to specify the mechanical parameters of the
load, see fig. 6-3 "Drive Sizing Tool - Project window, Mechanical tab" on
page 33.
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i Bosch Rexroth Drive Sizing Tool - m] X
File Database Settings Window Help
1 = R
I IDrore Sezing Tool® Company 1% ===
= Company X RotaryAxis
RotaryAxis Models tl1
Select  model | Rotary z rexro
A Bosch Company
Description Transmission Mechanical Motion Profiles Thermal Motor & Drive Results
Load Inertia 0.0053] [kgm~2 v
Friction 4.000}2] [nm v
Transmission
v
Fig. 6-3: Drive Sizing Tool - Project window, Mechanical tab

The model shown in this tab is the fig. 2-3 "Model type for "Rotary" " on page
6, where the orange colored part marks the load and the parameters related
to the load specified in this part of the workflow.

"Load Inertia" is the total inertia directly coupled on the transmission output
axis (load side), or in case no transmission is involved, the total inertia
directly coupled on the motor output axis.

"Friction" is the total friction torque at the load axis. In case of a transmission,
the transmission output axis must overcome this torque to rotate the load
axis. In case transmission is involved, the motor output axis must overcome
this torque to rotate the load axis.

6.3 Workflow step - Motion Profiles

You can specify the movement setpoint profiles in the "Motion Profiles" tab,
see fig. 6-4 "Drive Sizing Tool - Project window, Motion Profiles tab" on page
34. The specified setpoint profiles refer to the movement of the load axis.
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# Bosch Rexroth Drive Sizing Tool - o x

File Database

¢

Settings  Window  Help

(" Drive Sizing Tool - Company X* o =]
= Company X RotaryAxis
RotaryAxis Models tl]
S . rexro

A Bosch Company

Description  Transmission Mechanical Motion Profiles Thermal Motor & Drive Results
Input Data

Profile Name

Phase Type

<optional>

v Mation Order 2nd Order d

Direction (® Forward/Up () Back/Down

Additional Inertia 0.0001% kg m~2 “

Additional Torque 2.000% 'Nm “

Apply Edit Cancel

4 Add a Profile | /7 Edit a Profile | # Delete Profiles | [ Copy Profiles | 4 MoveUp b Move Down | Graphs «

No  Profile Name  Phase Add. Inertia

1 Move-Forw...

Order Duration Distance  Velocity — Acceleration

2nd 10 10 2 0.4

Direction Add. Torque

Move Forward... 0 0

Fig. 6-4: Drive Sizing Tool - Project window, Motion Profiles tab

You can choose the profile segment type from the "Phase Type" drop-down
menu. The following options are available.

° "MOVG"
e  "Dwell"
PY "Off"

Usually, "Move" is selected first. The required input parameters for "Move"
are "Duration", "Distance", "Velocity" and "Acceleration". You must specify 3
of the 4 parameters, the fourth parameter is calculated automatically.
Optionally, you can specify a profile name in the "Profile Name" text entry
field. The "Motion Order" is in this case always "2nd Order", and cannot be
changed. You can add an "Additional Inertia" for a motion profile, for
example, if at some moment in the application production line some inertia is
added to the load axis. You can also add an "Additional Torque", for
example, if at some moment in the application production line an external
torque is added to the load axis. When all parameters for one profile segment
are specified, you can click the "+ Add a Profile". The specified profile step
appears in the table below the "Input Data" section. This table is hereafter
called "spread sheet".

The required input parameter for the phase type "Dwell" is only "Duration",
because dwell is the standstill time of the load axis. At standstill time an
external force could be excerted on the load axis and in that case a current is
sent through the motor. For that reason you can also specify a value in the
"Additional Torque" field besides the dwell time.

The required input parameter for the phase type "Off" is only "Duration". "Off"
means that the drive power is off, thus there is no sense to specify an
additional torque.

Next to the "+ Add a Profile" button, is the "Edit a Profile" button. When a
profile step is selected from the spread sheet and you click the "Edit a Profile"
button, you can change the profile parameters. Click the "Apply Edit" button
to confirm the changes.
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You can also delete defined profile steps. When a profile step is selected
from the spread sheet and you click the "Delete Profiles" button, the selected
profile step is deleted.

Profile steps can be duplicated. When a profile step or steps is selected from
the spread sheet and you click the "Copy Profiles" button, the selected profile
step(s) is copied.

With the buttons "Move Up" and "Move Down" you can change the order of
the selected profile step(s).

When you click the "Graphs" button the total profile with all profile steps is
displayed.

6.4 Workflow step - Thermal

You can specify the required parameter for the motor thermal utilization
calculations in the "Thermal" tab, see fig. 6-5 "Drive Sizing Tool - Project
window, Thermal tab" on page 35.

@ Bosch Rexroth Drive Sizing Tool - [m] X
File Database Settings Window Help
* b =
I IDrore Sezing Tool® Company 1% ===
= Company X RotaryAxis
RotaryAxis. Models th
Select 2 model | Rotary = rexro
A Bosch Company
Description Transmission Mechanical Motion Profiles Thermal Motor & Drive Results
Motor Thermal
[A Thermal time const tant 3 [s -
o
Fig. 6-5: Drive Sizing Tool - Project window, Thermal tab

In "Motor Thermal" you can specify the "Thermal time constant”. This
"Thermal time constant" is the time constant that is used for the motor 1%t
calculation. The thermal utilization calculation for the drive is also an I%t
calculation. The algorithms used in the drive sizing tool for motor I1°t and drive
I’t are the same algorithms used in the NYCe 4000 firmware to control the
rotary motor. The thermal time constant used for the drive thermal utilisation
is fixed and cannot be changed.

6.5 Workflow step - Motor & Drive

You select the motor and drive in the "Motor & Drive" tab, see fig. 6-6 "Drive
Sizing Tool - Project window, Motor & Drive tab" on page 36.
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36/57

NYCe 4000 Multi-axis motion control system Drive Sizing
Tool User Manual

Drive sizing for a rotary motor

Bosch Rexroth AG R911425765_Edition 02

i Bosch Rexroth Drive Sizing Tool - m] X
File Datebase Settings Window Help
110 =
~
{F" Drive Sizing Tool - Company X* (=N EoR ===
= Company X RotaryAxis
RotaryAxis Models tl-l
Select amodel  Rotary z rexro
A Bosch Company
Description  Transmission Mechanical Motion Profiles Thermal —Mster & Drive Results

Motor Selection

Motor Company ~

Motor ~

Brake O Yes @® no

Drive Selection

Drive Series. - AC Bus Voltage 0.0 2| 3 x AC voltage

Drive - DC Bus Voltage: 0.0 v

PWM Frequency v| |Hz v Max DC Bus Voltage 0.02] v

Coaling v

Estimated peak torgue required by supplied mechanics and motion profiles: 9.0327 Nm Shaw Motor Torque vs Velocity
Search Motor & Drive...
v
Fig. 6-6: Drive Sizing Tool - Project window, Motor & Drive tab

The selection of a motor and drive is in principle an iterative process. You
select a motor and drive combination and then check whether the selection is
optimal. A "Motor-Drive Search Engine" is included in the drive sizing tool to
make this selection process more efficient. Click the "Search Motor &
Drive..." button to open the search engine. The "Motor-Drive Search Engine"
window appears, see fig. 6-7 "Drive sizing tool - Motor-Drive Search Engine
window" on page 37.
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® Motor-Drive Search Engine — O X

Motor Selection
Motor Series Bosch Rexroth MS2N (Self C v

Brake ®) Yes ) No

Drive Selection

Drive Series NYCe4000 ~ AC Bus Voltage 0.0 2| 3 x AC voltage
Drive DC Bus Voltage 4801 v
PWM Frequency | 32000 ~| Hertz
Cooling Yes V
Drive MotorCompany MotorMame J_motor [l

O 20 v o 52 et Cod) WSH05DUGNY 000055

NY4120 | Bosch Rexroth MS2ZN (Self Cooled) | MS2NOE-EOBHN | 0.00089
NY4120 | Bosch Rexroth MS2N (Self Cocled) | MS2NO7-COBNN | 0.0072
NY4120 | Bosch Rexroth MS2N (Seff Cocled) | MS2NO7-COBQN | 0.0012
NY4120 | Bosch Rexroth MS2N (Seff Cooled) | MS2NO7-DOBHN | 0.0021
NY4120 | Bosch Rexroth MSZN (Self Cocled) | MS2NO7-DOBNN | 0.0021
NY4120 | Bosch Rexroth MS2N (Seff Cocled) | MS2NO7-DOBRN | 0.0021
NY4120 |Bosch Rexroth MS2N (Self Cocled) | MS2NO7-EOBHN | 0.002
NY4120 | Bosch Rexroth M52N (Seff Cooled) | MS2ND7-EDBNN | 0.003
NY4120 | Bosch Rexroth MS2N (Self Cooled) | MS2ZND7-EDBGN | 0.003
NY4120 | Bosch Rexroth MS2N (Self Cooled) | MS2NO7-C1BNN | 0.00305
NY4120 | Bosch Rexroth M32N (Seff Cooled) | MSZN10-COBHN | 0.0043
NY4120 | Bosch Rexroth MS2N (Seff Cooled) | MSZN10-COBNN | 0.0048
NY4120 | Bosch Rexroth MS2N (Seff Cooled) | MSZNO7-D1BHN | 0.0052%

RYA120 | Beeck Davently MO (Gl Crcladt | WSFMNT DR |0 ONEDG

V]

OK Cancel

Fig. 6-7: Drive sizing tool - Motor-Drive Search Engine window

In the "Motor Selection" you must select the "Motor Series". For Rotary Axis
projects the options are "Bosch Rexroth MSM", "Bosch Rexroth MS2N" (Self
Cooled), "Bosch Rexroth MS2N" (Forced Ventilation), "Bosch Rexroth MS2N"
(Water Cooled), and "Bosch Rexroth MSK". These motors are all
synchronous servo motors. You can find detailed information about these
motors in the following manuals.

®  Synchronous Servomotors MSM Data Sheet R911329338.

e MS2N Synchronous Servomotors Project Planning Manual
R911347583.

®  Synchronous Servomotors MSK Project planning manual R911296289.

The rotary motor type "Bosch Rexroth MBT" is rarely used and for that
reason not included in the standard database. You can find detailed
information about this motor type in the following manual.

e MBT Synchronous Torque Motors Project Planning Manual
R911298798.

If a motor of this type is desired, the motor can be added to the custom
database, see chapter 3.3 "Database menu" on page 11. Contact Bosch
Rexroth for the implementation.

In the "Drive Selection” you must select the "Drive Series". For Rotary
projects the following options are available.

° NYCe 4000
. IndraDrive Cs
° IndraDrive C

R911425765_Edition 02 Bosch Rexroth AG



38/57

NYCe 4000 Multi-axis motion control system Drive Sizing
Tool User Manual

Drive sizing for a rotary motor

With the "PWM Frequency" drop-down list you select the PWM frequency.
For NYCe 4000 drives you can choose between 16000 Hz and 32000 Hz.
The default value in the control software is 32000 Hz. For Rotary projects
using DriveLink drives you must always select 4000 Hz.

You must always specify the bus voltage to the drives. The NYCe 4000 drive
modules you can use for Rotary projects are "NY4120" and "NY4140". You
specify the DC Bus Voltage for NYCe 4000 drives. The DC Bus Voltage
minimum value is 12V for both drive modules. The DC Bus Voltage maximum
value is 75V for the NY4120. The DC Bus Voltage maximum value is 150V
fort he NY4140. Standard available power supplies are 24V, 48V and 72V. If
a higher bus voltage is needed, you can connect multiple DC power supplies
in series.

Not all DC power supplies are suited to connect in series. Check
the data sheet of the power supply manufacturer.

You specify the AC Bus Voltage for DriveLink drives. For single phase
IndraDrive Cs (HCS01.1E-WO00xx-02), the maximum value 230V can be
selected. For three-phase IndraDrive Cs (HCS01.1E-WO00xx-03), the
maximum value 500V can be selected. For IndraDrive C, the maximum 500V
can be selected.

Click the "Search" button after you specified all fields in the "Motor Selection”
and "Drive Selection". The first option in the list is the smallest combination,
with the smallest drive that meets the requirements. You can select this
combination, or the combination with the smallest motor and a larger drive,
and click the "OK" button. The selected motor and drive combination is
displayed in the "Motor & Drive" tab.

NYCe 4000 fan units for cooling of the drive modules is optional. If you select
"No" for "Cooling", the allowed continuous current is decreased.

6.6 Workflow step - Results

Bosch Rexroth AG R911425765_Edition 02

The results, whether the chosen motor and drive meet the application
requirements and whether the choice is optimal, are shown in the "Results"
tab, see fig. 6-8 "Drive Sizing Tool - Project window, Results tab" on page
39.
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@ Bosch Rewoth Drive Sizing Tool - o x
Fle Dstabase Settings Window Help
¢ b kel
{F" Drive Sizing Tool - Company X* =N o ===
= Company X Rotarn:);isl
RotaryAxis els
" vt a et [esiay . rexroth
A Bosch Company
Description Transmission Mechanical Motion Profiles Thermal Motor & Drive | Results |
J& Power and Current Graphs ~
No Profile Name Motor Drive Message
1 Move-ForwardOrUp-1... OK oK
2 Dwell-ForwardOrup-0... OK oK
Outputs
Motor Status Message:
Drive Status
Peak Power 135.5165 W
Capacitor 0 mF
Margins
62%
Without DC Bus Capacitor 75.9544 w 21%
With DC Bus Capacitor 75.9544 w 62%
26%
54%
44%
14%
Show Axis Report
Fig. 6-8: Drive Sizing Tool - Project window, Results tab

The final results are shown in the "Outputs™ section. You can immediately
see whether the "Motor Status" and "Drive Status" are "OK". Below the status
results, the "Peak Power" required from the drive, the additional "Capacitor”
required for the drive (to guarantee that no energy will be returned to the
power supply, or mains in case of Drivelink drives, when decelerating), and
average required power with and without capacitor are shown. Two standard
capacitor kits for NYCe 4000 drives (NY4120 and NY4140) are available.

e  NYAO04.1-CAP-100V-NY4921, working voltage 100V and capacitance
6.8mF

e  NYAO04.1-CAP-200V-NY4921/10, working  voltage 200V  and
capacitance 2.2mF

These capacitor kits can be installed on the NYCe 4000 standard housing.
You need a capacitor kit for each installed drive module.

DriveLink drives have internal capacitors. The capacitance indicated in the
"Results" tab must be lower than the internal capacitance in the DrivelLink
drives. This internal capacitance can be checked in the Project Planning
manuals of the HCSO01 (DOK-INDRV*-HCS01******-PRRS-EN-P), and
HCS02 and HCS03 (DOK-INDRV*-HMV-S-D+HCS-PR).

If the "Motor Status" or "Drive Status" is "Not OK", you can read the reason in
the "Message" box.

Below the "Message" box you can read the main check parameters and their
margins. The "Motor Status" and "Drive Status" can only be "OK" if all
margins are 10% or higher. If a margin is larger than 10% the value of the
check parameter is green. If a margin is equal to 10% or lower than 10%, but
larger than or equal to 0% the value of the check parameter is yellow. If the
margin is below zero the value of the check parameter is red.
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If the results are OK, click the "Show Axis Report" button to generate the Axis
Report. Click the "Save" icon in the icon bar to save the Axis Report to a file
in Word format, Excel format or PDF format.

Bosch Rexroth AG R911425765_Edition 02



NYCe 4000 Multi-axis motion control system Drive Sizing Tool 41/57

User Manual

Drive sizing for a rotary motor with screw
7 Drive sizing for a rotary motor with screw
7.1 Introduction

This chapter describes the process of a drive sizing calculation for an
application with a rotary motor with a spindle or belt to transfer the rotary
motion of the motor to linear motion of the load mass. As described in
chapter 2.3 "Drive sizing workflow" on page 6, the drive sizing process
follows a strict workflow order. Each step of the drive sizing workflow for a
rotary motor with a spindle or belt is described in the following chapters.

Start the drive sizing tool, create a new project and add an axis, as described
in chapter 3.1 "Introduction" on page 9 and chapter 3.2 "File menu" on page
9. After you click the "+ Add an axis" button, the "New Axis" window appears,
see fig. 3-3 "Drive Sizing Tool - Project window" on page 10. In this window
you enter the axis name and select the model type "Rotary with screw".
When you click the "OK" button in the "New Axis" window, the workflow tabs
appear in the "Project" window, see fig. 7-1 "Drive Sizing Tool - Project
window, Description tab" on page 41. In the "Description" tab you can enter
any description information of the project. This description is also shown in
the axis report.

i Bosch Rexroth Drive Sizing Tool - m] X
File Database Settings Window Help
¥
~
{F" Drive Sizing Tool - Company X* =N o ===
= Company X RWS_axis
RWS_axis Models tl]
Select a model  Rotary With Screw ~ rexr")
A Bosch Company
Description  Screw / Belt Transmission Mechanical Motion Profiles Thermal Motor & Drive Results
Description
This is an example Rotary With Screw type axis.
Motor Thermal time constant: 3s
v
Fig. 7-1: Drive Sizing Tool - Project window, Description tab

For rotary motor with a spindle or belt projects, it is good practise to enter in
the "Description" text field at least the motor thermal time constant, because
this parameter is by default not shown in the drive sizing report. This
parameter is required for the thermal utilization calculations.

7.2 Workflow step - Mechanical

Screw / Belt

After you entered a description in the "Description” tab, you can start the first
step in the workflow process. The first step in the workflow process for a
rotary motor with screw consists of three tabs in the drive sizing tool, "Screw /
Belt", "Transmission" and "Mechanical". In the "Screw / Belt" tab, the
mechanics of the spindle or belt are described. In the "Transmission" tab the
mechanics of an optional transmission between the motor and the load are
described. In the "Mechanical" tab the mechanics of the load are described.

The "Screw / Belt" tab is shown in fig. 7-2 "Drive Sizing Tool - Project
window, Screw / Belt tab" on page 42. The model shown in this tab is the
fig. 2-4 "Model for type "Rotary with screw" " on page 6, where the orange
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colored part marks the spindle or belt and the parameters related to the
spindle or belt specified in this part of the workflow.

@ Bosch Rewoth Drive Sizing Tool - o X
File Database Settings Window Help

Fdd R

~
(¥ Drive Sizing Toel - Company X* =N ol ==
= Company X RWS_axis
- RWS_axis Models tl1
Select a model  Rotary With Screw ~ "exr‘)

Description Screw / Belt Transmission Mechanical Mation Profiles Thermal —Motor & Drive Results

Screw / Belt Specifications

Translation
Inertia

Friction

1.0003] mmfrev v
0,002/ [kgmr2 v

2.000% |Nm v

Load Ii[l Tranjuniuinn
Migag

friction
Tt

A Bosch Company

[SREE=al 1n ‘friction
| | J»-#- &
Kﬁm 2
Fig. 7-2: Drive Sizing Tool - Project window, Screw / Belt tab

The parameters in this tab are "Translation", "Inertia", and "Friction". The
"Translation" defines the travel distance of the load mass per revolution of the
spindle. "Inertia" and "Friction" are the inertia and the friction torque of the

spindle.

The "Transmission" tab is shown in fig. 7-3 "Drive Sizing Tool - Project
window, Transmission tab" on page 43. The model shown in this tab is the

fig. 2-4 "Model for type "Rotary with screw

on page 6, where the orange

colored part marks the transmission and the parameters related to the
transmission specified in this part of the workflow.
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i Bosch Rexroth Drive Sizing Tool - m] X
File Database Settings Window Help
=T
~
{F" Drive Sizing Tool - Company X* =N o ===
= Company X RWS_axis
RWS_axis Models tl'l
Select a model  Rotary With Screw ~ rexr‘)
A Bosch Company
Description  Screw / Belt Tr Motion Profiles Thermal Motor & Drive Results
Transmission
Data
Friction Torque 10002 Nm -
Inertia 1 0.002}3] kgma2 v
Inertia 2 0.001}%] kgma2 v
Ratio (Motor : Load Velocity) 0500 :1
NB: If the ratio is 0, it will be changed into 1
L Iil
Mioas friction
Spindle / belt
== — I
transiation ‘*:‘lncﬁ;m
T
v
Fig. 7-3: Drive Sizing Tool - Project window, Transmission tab

You can specify whether the rotary axis with screw application includes a
transmission with the "Transmission" checkbox on the "Transmission" tab. If
you specify a transmission, you must specify the parameters "Friction
Torque" of the transmission, the inertias of the gear wheels, "Inertia 1" on the
motor side and "Inertia 2" on the load side, and the velocity "Ratio" between
motor and load.

After you entered a description, defined the spindle or belt, and optionally
specified a transmission, you can click the "Mechanical" tab to specify the
mechanical parameters of the load, see fig. 7-4 "Drive Sizing Tool - Project
window, Mechanical tab" on page 44.
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®
File Database Settings Window Help
¢ b R
~
d ERERES
=- Company X RWS_axis
-~ RWS_axis Models th
Select a model  Rotary With Screw v rexro
A Bosch Company
Description Screw / Belt Transmission Mechanical Motion Profiles Thermal Motor & Drive Results
Load Mass 20.000/3] [kg -
Friction 40.0001% N ~
Friction Factor 0.000}%
Indlination 0.000/] [deg v
Total Friction o Friction Calculator [ =]
Friction Factor Steel on Steel v
Cance
Load T
Spindle / belt
Ela
translation
v
Fig. 7-4: Drive Sizing Tool - Project window, Mechanical tab

The model shown in this tab is the fig. 2-4 "Model for type "Rotary with

screw" " on page 6, where the orange colored part marks the load and the
parameters related to the load specified in this part of the workflow.

The "Load Mass" is the total linear moving mass, including the product to be
transported.

Two options are available to specify the friction of the guiding system.

e  "Friction" : here you specify the total friction force of a load mass at
constant velocity.

e  "Friction factor" : here you select a friction factor from the drop-down
menu.

Obviously, you need to know the total friction force to specify the friction
force.

"Inclination" depends on the actual inclination angle of the load mass and the
spindle or belt. The default value is 0, which means that the linear movement
is oriented horizontal. A gravity component is added to the required force and
current calculations when the inclination angle is increased.

7.3 Workflow step - Motion Profiles

Bosch Rexroth AG R911425765_Edition 02

You can specify the movement setpoint profiles in the "Motion Profiles" tab,
see fig. 7-5 "Drive Sizing Tool - Project window, Motion Profiles tab" on page
45. The specified setpoint profiles refer to the movement of the load axis.
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¥ Bosch Rexroth Drive Sizing Tool - o x
File Database Settings Window Help
¥
~
{F" Drive Sizing Tool - Company X* =N o ===
= Company X RWS_axis
RWS_axis Models th
Select a model  Rotary With Screw ~ rexr‘)
A Bosch Company
Description  Screw / Belt Transmission Mechanical Metion Profiles Thermal Motor & Drive Results
Input Data
Phase Type Dwell Profile Name
s ~ Motion Order 2nd Order ~
Direction @) Forward/Up () Back/Down
Additional Mass 0.000}% kg v
Additional Force 40.000/% (n -
Apply Edit Cancel
4 AddaProfile | /7 Edit a Profile | % Delete Profiles | % Copy Profiles | 4+ MoveUp b Move Down J Graphs «
No Profile Name Phase Order Duration Distance Velocity  Acceleration Direction  Add. Mass Add. Force
i Move-Forw... Move 2nd 10 10 2 0.0004 Forward... 0 0
v
Fig. 7-5: Drive Sizing Tool - Project window, Motion Profiles tab

You can choose the profile segment type from the "Phase Type" drop-down
menu. The following options are available.

° "MOVG"
e  "Dwell"
Py Iloffll

Usually, "Move" is selected first. The required input parameters for "Move"
are "Duration", "Distance", "Velocity" and "Acceleration". You must specify 3
of the 4 parameters, the fourth parameter is calculated automatically.
Optionally, you can specify a profile name in the "Profile Name" text entry
field. The "Motion Order" is in this case always "2nd Order", and cannot be
changed. You can add an "Additional Mass" for a motion profile, for example,
if at some location in the spindle or belt trajectory some mass is added to the
translating load mass. You can also add an "Additional Force", for example, if
at some process station in the production line a robot puts an external force
onto the translating load mass. The applied "Additional Force" is a force in
the direction of movement. When all parameters for one profile segment are
specified, you can click the "+ Add a Profile". The specified profile step
appears in the table below the "Input Data" section. This table is hereafter
called "spread sheet".

The required input parameter for the phase type "Dwell" is only "Duration”,
because dwell is the standstill time of the load mass. At standstill time an
external force could be excerted on the load mass and in that case a current
is sent through the motor. For that reason you can also specify a value in the
"Additional Force" field besides the dwell time.

The required input parameter for the phase type "Off" is only "Duration". "Off"
means that the drive power is off, thus there is no sense to specify an
additional force.

Next to the "+ Add a Profile" button, is the "Edit a Profile" button. When a
profile step is selected from the spread sheet and you click the "Edit a Profile"
button, you can change the profile parameters. Click the "Apply Edit" button
to confirm the changes.

R911425765_Edition 02 Bosch Rexroth AG
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You can also delete defined profile steps. When a profile step is selected
from the spread sheet and you click the "Delete Profiles" button, the selected
profile step is deleted.

Profile steps can be duplicated. When a profile step or steps is selected from
the spread sheet and you click the "Copy Profiles" button, the selected profile
step(s) is copied.

With the buttons "Move Up" and "Move Down" you can change the order of
the selected profile step(s).

When you click the "Graphs" button the total profile with all profile steps is
displayed.

7.4 Workflow step - Thermal

You can specify the required parameter for the motor thermal utilization
calculations in the "Thermal" tab, see fig. 7-6 "Drive Sizing Tool - Project
window, Thermal tab" on page 46.

# Bosch Rexroth Drive Sizing Tool - o X
File Database Settings Window Help
¢ b kel
~
{F" Drive Sizing Tool - Company X* (=N EoR ===
= Company X RWS_axis
RWS_axis Models th
Select a model  Rotary With Screw ~ "exr‘)
A Bosch Company
Description  Screw / Belt Transmission Mechanical Motion Profiles Thermal Motor & Drive Results
Motor Thermal
Thermal time const tant 3| [s ~
v
Fig. 7-6: Drive Sizing Tool - Project window, Thermal tab

In "Motor Thermal" you can specify the "Thermal time constant". This
"Thermal time constant" is the time constant that is used for the motor I°
calculation. The thermal utilization calculation for the drive is also an It
calculation. The algorithms used in the drive sizing tool for motor 1°t and drive
I%t are the same algorithms used in the NYCe 4000 firmware to control the
rotary motor. The thermal time constant used for the drive thermal utilisation
is fixed and cannot be changed.

7.5 Workflow step - Motor & Drive

Bosch Rexroth AG R911425765_Edition 02

You select the motor and drive in the "Motor & Drive" tab, see fig. 7-7 "Drive
Sizing Tool - Project window, Motor & Drive tab" on page 47.



NYCe 4000 Multi-axis motion control system Drive Sizing Tool 47/57

User Manual . . .
Drive sizing for a rotary motor with screw

i Bosch Rexroth Drive Sizing Tool - m] X
File Database Settings Window Help
K b
~
{F" Drive Sizing Tool - Company X* =N o ===
- Company X RWS_axis
RWS_axis Models tl-l
Select a model  Rotary With Screw ~ "exr‘)
A Bosch Company
Description  Screw / Belt Transmission Mechanical Motion Profiles  Thermal | Motor & Drivel Results
Motor Selection
Motor Company ~
Motor ~
Brake O Yes @ no
Drive Selection
Drive Series ~ AC Bus Voltage 0.0 2| 3 xAC voltage
Drive ~ DC Bus Voltage 0.0 v
PWM Frequency v Hz ~ Max DC Bus Voltage 003 W
Coaling v
Estimated peak torgue required by supplied mechanics and motion profiles: 5.0303 Nm Show Motor Torque vs Velocity
Load Transmission
J
Mioas friction
| Motor | Search Motor & Drive...
Spindle / belt
El= — J.
L =
translation g
iy
M
Fig. 7-7: Drive Sizing Tool - Project window, Motor & Drive tab

The selection of a motor and drive is in principle an iterative process. You
select a motor and drive combination and then check whether the selection is
optimal. A "Motor-Drive Search Engine" is included in the drive sizing tool to
make this selection process more efficient. Click the "Search Motor &
Drive..." button to open the search engine. The "Motor-Drive Search Engine"
window appears, see fig. 7-8 "Drive sizing tool - Motor-Drive Search Engine
window" on page 48.
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Motor Selection

Drive Selection
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i® Motor-Drive Search Engine — O X

Motor Selection

Motor Series Bosch Rexroth MS2N (Self C w

@ Yes O No

Brake

Drive Selection

Drive Series NYCe4000 ~ AC Bus Voltage 0.0 2| 3x AC voltage

Drive DC Bus Voltage 48.01 v

PWM Frequency | 32000 ~| Hertz

Coaling Yes V

Drive MotorCompany MotorName J_motor fad
R 1720 o 52N ko) HS25COBN D0LZS

NY4120 | Bosch Rexroth MS2N (Self Cooled) | MSZN0O5-COBTN | 0.0002%
NY4120 | Bosch Rexroth MS2ZN (Self Cocled) | MSZNOE-COBNN | 0.0003%
NY4120 | Bosch Rexroth MSZN (Self Cooled) | MSZN0O6-COBTN | 0.0003%
NY4120 | Bosch Rexroth MS2ZN (Self Cooled) | MSZN0S-DOBHN | 0.0004
NY4120 | Bosch Rexroth MSZN (Self Cooled) | MSZN0S-DOBRN | 0.0004
NY4120 | Bosch Rexroth MS2N (Self Cocled) | MSZN0B-DOBNN | 0.00065
NY4120 | Bosch Rexroth MSZN (Self Cocled) | MSZN0S-DOBRN | 0.00065
NY4120 | Bosch Rexroth MS2ZN (Self Cooled) | MSZN0B-EOBHN | 0.0008%
NY4120 | Bosch Rexroth MSZN (Self Cocled) | MSZNOB-EOBRN | 0.0008%
NY4120 | Bosch Rexroth MS2N (Self Cooled) | MSZNO7-COBNN | 0.0012
NY4120 | Bosch Rexroth MS2N {Seff Cooled) MS2ZNO7-COBGN |0.0012
NY4120 | Bosch Rexroth MS2N {Seff Cooled) MS2ZNOE-D1BNN | 0.0014
NY4120 | Bosch Rexrath MS2M (Seff Cooled) | MS2NO7-B1BNN | 0.00157

NwA1on | b, MCONNT ORI | 0 AN

b Dayredh, WMCIN (G2l Crpladl ~

oK Cancel

Fig. 7-8: Drive sizing tool - Mofor-Drive Search Engine window

In the "Motor Selection" you must select the "Motor Series". For Rotary Axis
with Screw projects the options are "Bosch Rexroth MSM", "Bosch Rexroth
MS2N" (Self Cooled), "Bosch Rexroth MS2N" (Forced Ventilation), "Bosch
Rexroth MS2N" (Water Cooled), and "Bosch Rexroth MSK". These motors
are all synchronous servo motors. You can find detailed information about
these motors in the following manuals.

®  Synchronous Servomotors MSM Data Sheet R911329338.

e MS2N  Synchronous
R911347583.

®  Synchronous Servomotors MSK Project planning manual R911296289.

The rotary motor type "Bosch Rexroth MBT" is rarely used and for that
reason not included in the standard database. You can find detailed
information about this motor type in the following manual.

e MBT Synchronous
R911298798.

If a motor of this type is desired, the motor can be added to the custom
database, see chapter 3.3 "Database menu" on page 11. Contact Bosch
Rexroth for the implementation.

Servomotors  Project Planning Manual

Torque Motors Project Planning Manual

In the "Drive Selection" you must select the "Drive Series". For Rotary with
Screw projects the following options are available.

. NYCe 4000
o IndraDrive Cs
° IndraDrive C
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With the "PWM Frequency" drop-down list you select the PWM frequency.
For NYCe 4000 drives you can choose between 16000 Hz and 32000 Hz.
The default value in the control software is 32000 Hz. For Rotary with Screw
projects using DrivelLink drives you must always select 4000 Hz.

You must always specify the bus voltage to the drives. The NYCe 4000 drive
modules you can use for Rotary with Screw projects are "NY4120" and
"NY4140". You specify the DC Bus Voltage for NYCe 4000 drives. The DC
Bus Voltage minimum value is 12V for both drive modules. The DC Bus
Voltage maximum value is 75V for the NY4120. The DC Bus Voltage
maximum value is 150V for the NY4140. Standard available power supplies
are 24V, 48V and 72V. If a higher bus voltage is needed, you can connect
multiple DC power supplies in series.

= Not all DC power supplies are suited to connect in series. Check
the data sheet of the power supply manufacturer.

You specify the AC Bus Voltage for DriveLink drives. For single phase
IndraDrive Cs (HCS01.1E-WO00xx-02), the maximum value 230V can be
selected. For three-phase IndraDrive Cs (HCS01.1E-WO00xx-03), the
maximum value 500V can be selected. For IndraDrive C, the maximum 500V
can be selected.

Click the "Search" button after you specified all fields in the "Motor Selection”
and "Drive Selection". The first option in the list is the smallest combination,
with the smallest drive that meets the requirements. You can select this
combination, or the combination with the smallest motor and a larger drive,
and click the "OK" button. The selected motor and drive combination is
displayed in the "Motor & Drive" tab.

NYCe 4000 fan units for cooling of the drive modules is optional. If you select
"No" for "Cooling", the allowed continuous current is decreased.

7.6 Workflow step - Results

The results, whether the chosen motor and drive meet the application
requirements and whether the choice is optimal, are shown in the "Results"
tab, see fig. 7-9 "Drive Sizing Tool - Project window, Results tab" on page
50.
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# Bosch Rexroth Drive Sizing Tool - O “
File Datebase Settings Window Help
¢ b kel
{F" Drive Sizing Tool - Company X* (=N EoR ===
= Company X RWS_axis
RWS_axis Models th
Select a model  Rotary With Screw v rexr‘ )

A Bosch Company

Description  Screw / Belt Transmission Mechanical Motion Profiles Thermal ~Motor & Drive ; Results

e
J& Power and Current Graphs ~

No  Profile Name Motor  Drive Message

1 Move-ForwardOrUp-1... OK oK
2 Dwell-ForwardOrUp-0... 0K oK

Outputs

Motor Status Message:

Peak Power 87.3118 w

Capacitor 0 mF

Wwithout DC Bus Capacitor 47.2882 w

With DC Bus Capacitor 47.2882 w

Motor Thermal Utilization

Show Axis Report

Fig. 7-9: Drive Sizing Tool - Project window, Results tab

The final results are shown in the "Outputs™ section. You can immediately
see whether the "Motor Status" and "Drive Status" are "OK". Below the status
results, the "Peak Power" required from the drive, the additional "Capacitor"
required for the drive (to guarantee that no energy will be returned to the
power supply, or mains in case of DrivelLink drives, when decelerating the
load mass), and average required power with and without capacitor are
shown. Two standard capacitor kits for NYCe 4000 drives (NY4120 and
NY4140) are available.

e NYAO04.1-CAP-100V-NY4921, working voltage 100V and capacitance
6.8mF

® NYAO04.1-CAP-200V-NY4921/10, working  voltage 200V  and
capacitance 2.2mF

These capacitor kits can be installed on the NYCe 4000 standard housing.
You need a capacitor kit for each installed drive module.

DrivelLink drives have internal capacitors. The capacitance indicated in the
"Results" tab must be lower than the internal capacitance in the DriveLink
drives. This internal capacitance can be checked in the Project Planning
manuals of the HCS01 (DOK-INDRV*-HCS01******-PRRS-EN-P), and
HCS02 and HCS03 (DOK-INDRV*-HMV-S-D+HCS-PR).

If the "Motor Status" or "Drive Status" is "Not OK", you can read the reason in
the "Message" box.

Below the "Message" box you can read the main check parameters and their
margins. The "Motor Status" and "Drive Status" can only be "OK" if all
margins are 10% or higher. If a margin is larger than 10% the value of the
check parameter is green. If a margin is equal to 10% or lower than 10%, but
larger than or equal to 0% the value of the check parameter is yellow. If the
margin is below zero the value of the check parameter is red.
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If the results are OK, click the "Show Axis Report" button to generate the Axis
Report. Click the "Save" icon in the icon bar to save the Axis Report to a file
in Word format, Excel format or PDF format.

R911425765_Edition 02 Bosch Rexroth AG
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8 Appendix A - Drive sizing report for an FTS
* Report _ w
1 of 1 @ & B A3 HE- | 100% -

Drive Sizing Tool
Output Date: 4/7/2020 5:14:49 PM
Project Name: Company X

This is an example drive sizing project.

Axis Name: Small_steps

Description

Moator Thermal Time constant: 3s
The magnet plate length is: 384mm.
The cycle time is: 1s

Mechanic Data
Load Mass: 10 kg
Friction: 20M

Selected Drive Data

Drive Series: IndraDrive C5

PWM Frequency: 4000 Hz

Drive: HCS01.1E-W0005-_-03- - -

rexroth

A Bosch Company

Author: Mr. X

==

Application:  Flexible Transport Axis

Friction Factor: 0
Inclination: 0 deg
Cooling: Yes
DC Bus Voltage 05 W

Max DC Bus Voltage: 900V

Selected Motor Data
Motor Company: Bosch Rexroth Brake: Mo
Motaor: TLEM Airgap: 2 o

Fig. 8-1:

Drive Sizing Tool - Drive sizing report - Axis
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P Report — O ot
1 of 1 @ & E A3 =HE- | 1005 - Find | Next
Motion Data ”
2 m mis mis"2 kg N
1 Move 2nd ForwardOrUp 03 0.3 2 13.3333 0 0
2 Dweell 2nd ForwardOrUp 02 0 0 0 0 20
Motion Results
Velocity at load
25
-
g
2 os
0 0.1 0.2 0.3 04 0.5
Time (5)
Acceleration at load
154
5 1]
o -5
E 104
-15 T T T T .
0 0.1 0.2 0.3 04 0.5
Time(s)
Velocity unit: m/'s
Velocity at motor
25
.. =
g
% s
b . .
] 0.1 0.2 0.3 0.4 05
Time (5)
Fig. 8-2: Drive Sizing Tool - Drive sizing report - Motion (part 1)
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Drive current
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w24
£ 4
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o -1
3 . ' . ,
0 0.1 0.2 0.3 0.4 0.5
Time (s)
Electrical power to the drive
600
3 400
g 200
:
o ]
-200— . . . . '
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DC current to the drive
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b 0.4+
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W
Fig. 8-3: Drive Sizing Tool - Drive sizing report - Motion (part 2)
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P Report — O ot
1 of 1 @ & E A3 =HE- | 1005 - Find | Next
Output Data .

Peak Power: 454 9015 W Peak Force: 153.3333 N

Average Power: 110233 W Eff. Force: 105.1982 M
Capacitance: 0.0446 mF Peak Drive Current: 26171 Arms

Brake Unit: 1 Continuous Drive Current: 1.7955 Arms

Average Power Delivered by Power AC Bus Voltage Required by 163.9222 W

Supply When Using: Motaor:

Brake Module: 96.2735 W Drive Thermal Load: T6.1682 %

DC Bus Capacitor: 823141 W Moator Thermal Load: 443776 %

Margins (%)

100
I Bus Voltage Motor Margin

B Feak Force Torgue Margin
[ Eff Force Torgue Margin
66% B Feak Drive Margin
.10% 10% I Cont Drive Margin
I Drive Thermal Load Margin
I '\otor Thermal Load Margin

Message:

Fig. 8-4: Drive Sizing Tool - Drive sizing report - Oufput

Bosch Rexroth AG R911425765_Edition 02



Notes



rexroth

A Bosch Company

Bosch Rexroth AG
Bgm.-Dr.-Nebel-Str. 2

97816 Lohr a.Main

Germany

Tel. +49 9352 18 0

Fax +49 9352 18 8400
www.boschrexroth.com/electrics

R911425765

DOK-NY4000-DRV*SIZ*V54-RE02-EN-E


http://www.boschrexroth.com/electrics

	Table of Contents
	1 Introduction
	1.1 What is in this manual
	1.2 Intended audience
	1.3 Documentation
	1.4 Abbreviations

	2 Drive sizing overview
	2.1 Introduction
	2.2 Drive sizing model types
	2.3 Drive sizing workflow
	2.4 Drive sizing report and file saving

	3 Drive Sizing Tool description
	3.1 Introduction
	3.2 File menu
	3.3 Database menu
	3.4 Settings menu
	3.5 Window menu
	3.6 Help menu

	4 Drive sizing for an FTS
	4.1 Introduction
	4.2 Workflow step - Mechanical
	4.3 Workflow step - Motion Profiles
	4.4 Workflow step - Thermal
	4.5 Workflow step - Motor & Drive
	4.6 Workflow step - Results

	5 Drive sizing for a linear actuator
	5.1 Introduction
	5.2 Workflow step - Mechanical
	5.3 Workflow step - Motion Profiles
	5.4 Workflow step - Thermal
	5.5 Workflow step - Motor & Drive
	5.6 Workflow step - Results

	6 Drive sizing for a rotary motor
	6.1 Introduction
	6.2 Workflow step - Mechanical
	6.3 Workflow step - Motion Profiles
	6.4 Workflow step - Thermal
	6.5 Workflow step - Motor & Drive
	6.6 Workflow step - Results

	7 Drive sizing for a rotary motor with screw
	7.1 Introduction
	7.2 Workflow step - Mechanical
	7.3 Workflow step - Motion Profiles
	7.4 Workflow step - Thermal
	7.5 Workflow step - Motor & Drive
	7.6 Workflow step - Results

	8 Appendix A - Drive sizing report for an FTS

