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PREFACE

Many modern automation systems, such as robotics, packaging, assembly, and
machining require precise control of the motion. This book presents the subject of servo
motion control using programmable logic controllers (PLCs) as the implementation
platform with an emphasis on the design and application. This book uses the PackML
standard as the framework for the implementation.

The text focuses on the implementation with Rockwell Automation ControlLogix and
CompactLogix processors and with Siemens S7-1500 processors. These processor families
integrate the motion control and safety functions with the other programming into the
processor. The primary language is ladder logic, though structured text (Rockwell) and
structured control language (Siemens) are used for equations as needed.

Throughout, the book contains example applications demonstrating good design and
implementation practice. In addition, these applications are implemented for both Rockwell
and Siemens PLCs. The text culminates in a case study where a packaging system illustrates
an application of the motion concepts.

This book takes a practical approach to the design of PLC-based motion control
systems. There are some mathematical concepts in the material about servo loop tuning
(Chapter 6) and in the material about motor and drive sizing (Chapter 7).

Most chapters begin with a scenario that reflects the experience of the authors and their
colleagues in the challenging world of factory automation. These scenarios present a small
problem and the solution and are intended to illustrate troubleshooting techniques..

Objectives

The main objectives of this text are to teach:

* Basic motion control concepts for Rockwell Automation and Siemens PLCs
* Multi-axis coordinated motion control

* PackML approach to motion control implementation

* Servo loop tuning

* Sizing motors and drives

* Machine safety functions

* Implementation on Rockwell Automation and Siemens processors

Content Overview

The book starts by describing the structure of a motion control system and its major
components. Chapter 2 covers the fundamental concepts of a project involving motion
control for Rockwell and Siemens: project organization, networking, and installation. The
motion blocks (instructions) for Rockwell PLCs are described in Chapter 3 and for Siemens
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PLCs are described in Chapter 4. Chapter 5 describes the PackML standard and its
implementation on Rockwell and Siemens PLCs. The solution to a simple two-axis motion
scenario illustrates the concepts and implementation. Chapter 6 is concerned with the
tuning of the servo loops, an important part of initial commissioning of the system. How one
determines the mechanical system properties and then selects an appropriate servo motor
and servo drive is the subject of Chapter 7. Variable-frequency drives are considered in
Chapter 8. Coordinated multi-axis motion is covered in Chapter 9. This chapter covers
applications of cam motion, fully coordinated muti-axis motion, and virtual axes. Other
motion scenarios, namely, wind/rewind tension control and vertical loads are covered in
Chapter 10. Machine safety and its incorporation into the PackML implementation is
discussed in Chapter 11. Chapter 12 describes the units of a typical packaging system,
illustrating typical motion applications with the types of motion and the blocks that
implement the motion.

The Audience

This book primarily serves professional automation engineers — those that are already
experienced control engineers and skilled PLC programmers that want to add to their
skillset. Those that successfully implement and commission a servo motion control system
are generally considered “a level above” other control engineers.

This text also serves the academic market in electrical, mechanical, or industrial
engineering degree programs. The material is at the senior undergraduate level for
engineering or engineering technology or graduate engineering level. A comprehensive
prerequisite course in PLC programming is essential.

Online Content

Supplementary online content for the text is posted at www.dogwoodvalleypress.com
and includes PLC project files and print-outs for the text examples..
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Disclaimer

Information furnished herein is believed to be accurate and reliable; however no
responsibility is assumed for any errors. The user assumes full responsibility for the
accuracy and appropriateness of this information.

The ladder logic portrayed in this text is an approximation of what appears on a
Rockwell Automation Studio 5000 report or a Siemens TIA Portal Step 7 print-out.
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