	Mechanical Engineering
	ME 520
Computer-Aided Design and Manufacturing


	Catalog Description

	
	Fundamentals of using computer aided drafting (CAD) to construct computer-aided manufacturing (CAM) products.  The course focuses on understanding the steps and development of using CNC machining to design and build products.  The course starts with manual machining, covers into CAD design using SolidEdge, and finishes with the construction of a computer numeric controlled (CNC) part using the CamWorks add-in package for SolidWorks.


	Instructor(s)

	
	Fisher, David


	Required/Elective

	
	Elective 


	Class/Laboratory Schedule

	
	Four 50-minute lectures that often take place in the machining lab.


	Prerequisites

	
	ME 323 – Computer Applications II.


	Textbook(s)

	
	Course notes.


	Course Objectives

	
	After successful completion of this course, students will:

	
	•
Develop a 3D CAD model for the CNC machining of a unique product

•
Perform the steps necessary to produce CNC and rapid prototyping products.
•
Understand the guidelines for designing products that can more easily be manufactured and still meet design goals.
•
Safely perform machining tasks, such as, manual milling, lathe work, manual CNC conversation programming, and typical basic shop skills.




	Course Topics

	
	Manual lathe use, tolerances, length/diameter measurement devices, manual mill use, cutting speeds, CAD design using SolidEdge or SolidWorks, plastic injection molding design guidelines, rapid prototyping using a 3D printer, CNC conversational programming, computer controlled toolpaths using CamWorks, product design and development 


	Lab Topics

	
	Machining mechanical designs using CNC machining, manual mills, and lathe


	ABET Criteria

	
	This course primarily addresses ABET Criteria a, b, d, f, g, and k.


	Program Outcomes

	
	Communication - An ability to communicate effectively in oral, written, graphical, and visual forms

When performing communication tasks, students will:

__(__  1. Identify the readers/audience, assess their previous knowledge and information needs, and organize/design information to meet those needs.

__(__  2. Provide content that is factually correct, supported with evidence, explained with sufficient detail, and properly documented.

__(__  3. Test readers/audience response to determine how well ideas have been relayed.

_____  4. Submit work with a minimum of errors in spelling, punctuation, grammar, and usage.

__(__  5. Present information visually using drawings, graphs and sketches.

__(__  6.  Deliver oral presentations with clarity and professionalism.

Problem Solving - An ability to apply the skills and knowledge necessary for mathematical, scientific, and engineering practices

__(__  1.  Inspect and define the problem.

__(__  2.  Identify the basic principles and concepts that apply to the situation.

__(__  3.  Use appropriate resources to locate pertinent information.
__(__  4.  Build appropriate model(s).

__(__  5.  Solve the problem by choosing appropriate tools. (analytical, experimental, and numerical)

__(__  6.  Check a solution using appropriate criteria.

Design - An ability to design a product or process to satisfy a client's needs subject to constraints

__(__  1.  Understand the problem.
__(__  2.  Develop a design specification that addresses customer/client needs and constraints.
__(__  3.  Carry out a conceptual design by generating multiple solutions that address the issues above, evaluating the feasibility of the solutions, and choosing the appropriate solution.
__(__  4.  Carry out a detail-level design using appropriate design tools and methodologies.
__(__  5.  Test and refine the implementation until the product or process design specifications are met or exceeded.
_____  6.  Document the finished product or process as appropriate for the discipline according to standard practice.
_____  7.  Present and transfer the product or process and documentation to the client.


Continue to Learn and Educate One's Self                            

__(__  1.  Learn new information independently. 


	Professional Component

	
	This course provides 3 credits of engineering science, 0 credits of basic science, 0 credits of basic math, and 1 credit of engineering design.

	
	

	
	The course project is the design and development of a unique plastic injection molding project which represents approximately one quarter of the course work for the 1 credit of engineering design.


	Prepared by

	
	David Fisher, 3/27/06


