	Computer-Aided Design and Computer-Aided Manufacturing
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Required Text:    
1. McMahon, C., Browne, J. CAD/CAM: From Principles to Practice, Second edition, Addison-Wesley Publishing Company, 1998.

2. Lecture Handouts and Presentations prepared by the instructor.

Course description

            Introduction to the basics of CAD: Introduction to computer

            assembly and CAD workstation. Introduction to the basics of 

            CAM: Computerized Numerical Control programming using G 

            and M codes.

Course Objectives:

Upon successful completion of this course, the student will be able to:

1. Describe the role of CAD/CAM systems in contemporary product realization processes.

2. Identify key trends emerging in the disciplines related to CAD/CAM that will have substantial influence over the product realization process.

3. Define and describe fundamental computer and networking technologies that are used to deploy CAD/CAM systems.

4. Define fundamental geometric modeling and computer graphics techniques that are used in CAD/CAM systems.

5. Determine CAD software to create clear, concise, and complete engineering models and documents according to current standards.

6. Select three-dimensional CAD techniques to generate wireframe, surface models, and solid models.

7. Describe the required features and functions of product data management and workflow automation systems.

8. Describe techniques that can be used to perform conversions of design data between disparate systems.

9. Define downstream applications that can leverage the CAD geometry database.

10.  Create simple part programs for Computer Numerical Control machine tools.

11. Apply CAD models in manufacturing processes.

12. Define and describe computer-aided prototyping techniques that can be used to enhance design quality and compress the product development cycle.

13. Describe methods that can be used to select appropriate CAD/CAM hardware and software systems based on technical and organizational constraints.
      Course Contents
             

                                Weeks
1. The design process and the role of CAD



    1

2. Defining the model






    1

3. Techniques for geometric modeling




    1

4. Elements of Interactive Computer Graphics



    1

5. Entry Manipulation and Data storage




    1

6. Applying the CAD model in design




    1

7. The design/ Manufacturing interface




    1

8. The link to machine control





    2

9. Part programming and CNC programming

             
    2

10. Introduction to Production planning and control
             
    2

11. Future directions for CAD/CAM


            
    2

Learning Outcomes

1. Knowledge and understanding 

a. Principles of CAD/CAM

b. Fundamentals of NC and CNC programming

2. Intellectual Skills

a. Construction and representation of CAD models.

b. Manipulation of CAD models through transformation.

c. Writing simple part programs using APT programming language and G-M codes.

3. Subject specific skills

a. Using available CAD/CAM software to construct geometric models for simple parts.

b. Implement simple part programs to operate CNC machines.

4. Transferable skills

a. Selection of appropriate model to describe and analyze object designs

b. Implementation of design techniques and logics in engineering systems

c. Implementation of CAD/CAM concepts and techniques in data structure design

Grading Policy:

1. First Exam 






20%

2. Second Exam 






20%

3. Final Exam 






50%

4. Assignments, quizzes and technical reports 
           10%
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