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Course Description:
This is a course that applies the principles of robotics and automation to engineering and manufacturing. Students use CNC equipment to produce actual models of their three-dimensional designs. Fundamental concepts of robotics used in automated manufacturing, and design analysis are included.  This course is part of the Project Lead the Way curriculum.

Course Objectives:

This course is intended to:

1. Provide practical experience with computer modeling using a three dimensional, solid modeling software package.
2. Give students hands-experience with CNC equipment so that they will attain an understanding the machine tools and its operating and programming aspects.

3. Introduce CAM Software at the conceptual level to convert computer generated geometry into a program to drive CNC machine tools.

4. Present robotics and motion control for use in materials handling and assembly operations.

5. Explore the use and construction of Flexible Manufacturing Systems by working in teams to design manufacturing workcells and table top factory simulations.
Student Learning Outcomes:
At the successful conclusion of this course the student should be able to:

1. Use a CAD modeler to produce part models and engineering drawings.

2. Identify the need for rapid-prototyping (RP), describe common RP technologies and create prototype models from a drawing data base.

3. Create a simple NC part program using a text editor and use verification software to correct errors found in NC part files.
4. Students will be able to use simulation software to graphically verify NC program operation and perform a safe “Dry Run” to verify the machine setup and program operation. Safely setup, maintain and operate a CNC machine center using appropriate documentation and procedures.

5. Read technical drawings to identifying and understand the shape and volume of a manufactured part and to understand its dimensional tolerances and limits.
6. Make precision measurements to the degree of accuracy required by plan specification using appropriate instruments.

7. Perform basic operations with CAM software to manage files, importing and editing part programs and geometry. 
8. Operate the CAM user interface to apply fundamental and advanced milling and turning procedures to create toolpaths.

9. Present knowledge of the chronological development of automation leading to robotics and investigate career opportunities in the automation field.
10. Use simulation software to plan a robotic motion control program and then apply the program to an actual material handling problem with a physical robot.
11. Recognize the benefits and problems associated with Computer-Integrated Manufacturing (CIM) technology and how they affect the manufacturing process  and identify some basic characteristics of a manufacturing operation that lend themselves to computer integrated manufacturing.

12. Analyze and select components for a CIM system for a specific industrial application.
13. Demonstrate an understanding of Programmable Logic Controller programming as related to its use in a CIM system.

14. Design, assemble and test a complete, scaled Flexible Manufacturing System FMS built from individual automation modules using commercial modeling components.

Length of Course
120 lecture/lab hours
Grading Method:

Letter Grade (A-F) or Pass/No Pass
Prerequisite: 


MET-151
Required Text:

Computer-Integrated Manufacturing Curriculum, Mattson, Michael and 




Project Lead the Way.  (2001). 



CNC Programming: Principles and Applications. Delmar Publishing: 



Albany. New York
Major Topic Outline:
Unit 1: Computer Modeling

Lesson 1.1 Fundamentals

Lesson 1.2 Two-Dimensional Object Construction

Lesson 1.3 Parts Modeling

Lesson 1.4 Creation of Drawing Views

Lesson 1.5 Surface Modeling

Lesson 1.6 Assembly Modeling

Lesson 1.7 Prototyping

 
Unit 2: CNC Machining

Lesson 2.1 History of Programmable Machining

Lesson 2.2 CNC Characteristics

Lesson 2.3 CNC Programming

Lesson 2.4 CNC Operations

Lesson 2.5 Precision Measurements

Lesson 2.6 CAM Software

Unit 3: Robotics

Lesson 3.1 Introduction to Robotics

Lesson 3.2 Robotics and Automated Systems

Lesson 3.3 Robot Characteristics

Lesson 3.4 Mechanical Components

Lesson 3.5 Control Systems

Lesson 3.6 Programming Methods

Lesson 3.7 Industrial Robot Applications

Unit 4: Computer Integrated Manufacturing

Lesson 4.1 Rationale for CIM Manufacturing

Lesson 4.2 Types of CIM Systems

Lesson 4.3 Components of CIM Systems

Lesson 4.4 CIM System Applications





