EE-411 Advanced PLC’s

SPRING 2011

Advanced  PLC's (formerly titled Sensors in Automation) 

Note: PLC's refer to Programmable Logic Controls Prerequisite: EE 464 PLC's

Introduction
This course builds on EE 464 PLC's. It takes the basic knowledge of EE 464 and introduces automation: (i) industrial automation and (ii) the modeling of industrial processes. Whereas EE 464 introduced students to the basic concepts of creating the logic for the 2 major types of PLC's, this course offers an understanding of the theory and implementation of sensors, encoders, VFD's (variable frequency drives), servo motors, touch screens, vision systems applied to motion control, and the programming of a robot (i.e. a robot arm).
The course is roughly 70/30, lab work and theory. The course is held in the PLC lab, Technology Building 212. Work consists of developing control programs using the different software's: RS500, RS5000, GX-Developer, E-Designer.
Basic setup of Cognex Vision System, programming of the Variable Frequency Servo Motor (VFD). Students program different types of Human Machine Interfaces (HMI) and learn the impact they have in PLC logic systems.
Students practice their knowledge of PLC programming, setup different HMI's and interface these with PLC and vision systems. They thus learn how to do automation quality control, including monitoring and troubleshooting of said systems in a lab environment.
1. Introduction (1 week)
1.1 Computer-controller (PLC) manufacturing system

1.2 Types of sensors used in automation systems.

2. Sensors  (2 weeks)
2.1 Photoelectric Sensors
2.2 Proximity Sensors
2.3 Inductive Proximity Sensors
2.4   Capacity Proximity Sensors
2.5   Laser Sensors
2.6 Fiber Optics in sensors and control lines
3. Cognex vision system (2 weeks)
3.1 Installation, wiring, testing

3.2 Integration Vision systems into automation process 

4. Encoders (2 weeks)
4.1 How to choose an encoder for specific applications - Resolution, shaft diameter, index switch, etc.

4.2 Implementation of encoders in control panels for Allen-Bradley and Mitsubishi Fx-1 systems.
5. Introduction to the Servo Motors (1 week)
5.1 Parts of Servo Motors

5.2 Pulse with Modulation signal (PWM)
6. Variable Frequency Drives (2 weeks)
6.1 Wiring diagram

6.2 Software and programming

6.3 Integration VFD with PLC logic 

7. Human Machine Interface (HMI) (2 weeks)
7.1 HMI with Function keys

7.2 Touch screens

7.3 Programming and interfacing with different types of PLC 

8. Hi level functions implementation in by using RS500, RS 5000, GX Developer  (2 weeks)
8.1 Shift Register

8.2 Absolutely Drum Function

8.3 Programming and troubleshooting

9. Introduction to RV-1M Robotic Arm  (1 week)
9.1 Simple Position Logic -work can be continued in CpE 460, Robotics course.

Books and helpful material:

This course relies on two sources of reading material:
(1) In-house lab manuals as well as an array of manuals supplied by the equipment vendors. Here is a partial list. We are only listing the top 4 manuals here: (i) Micrologix 1100 Programmable Controllers, Bulletin 1763, Allen-Bradley, c/o Rockwell Automation, (see literature.rockwellautomation.com for more details): (ii) Logix 5000 Controllers and Common Procedures, Allen-Bradley, c/o Rockwell Automation; (iii) SLC 500 Instruction Set, Allen-Bradley, c/o Rockwell Automation; and (iv) E-Designer for the E1000 series, Mitsubishi Electric (Mitsubishi.com).
(2) Theoretical books on this subject are many and are used in other courses on control theory offered by the Electrical Engineering department (for example: EE 463 (Industrial Controls), EE 464 (PLC's), EE 461 (Controls lab), EE 460 (Controls), and other controls courses. One book of practical value for use in this course is Automating Manufacturing Control Systems with PLC's, by Hugh Jack, DeVry Press 2009, available for purchase from engineeronadisk.com.
Grading:

Midterm Exam 25%

Final Exam 45%

Home work 15%
Attendance 15 %
   Cheating -> if a student's work is found to be a copy of someone else's in clear violation of the parameters set out for each project, then both students will be "failed" for the entire course. To be clear, some projects require 2 or 3 students turning in one report - NOT cheating. Some projects require 2 or 3 students sharing data and files but writing their own individual report, and if there are glaring similarities between reports, then this is cheating and both students fail.
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