





                                                                Course Name: Design and Fabrication 2202
                                              R – retain, D – delete, C – change, A -- add


Student:       
School Year:       
	Students will be expected to:
	R
	D
	C
	A
	Revised Outcomes

	Unit 1: Engineering Design and Manufacture

	Topic 1: The Engineering Design Process



	1.1.1 Identify the steps in the design process. [1.401]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	1.1.2 Apply the design process in the design of a simple project. [1.402, 1.403]

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Topic 2:  The Design Project and Design Portfolio


	1.2.1   List the requirements of the design portfolio. [1.405]

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	1.2.2   Identify Design Project critical activities. [1.401]

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	1.2.3
Develop a schedule for completion of project activities. [1.402, 1.403]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Topic 3: Design for Manufacturing and Assembly


	1.3.1   Explain the relationship between product design, manufacturing and assembly. [1.403]

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	1.3.2
Demonstrate a recognition of the importance of a team approach in design, manufacturing and assembly. [4.401]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Topic 3: Design for Manufacturing and Assembly



	1.3.3 
List at least 3 of the main principles governing good design for manufacturing and assembly. (DFMA) [1.403]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Topic 4: Overview of the CAD/CAM/CNC Process



	1.4.1
List the main steps that comprise the CAD/CAM/CNC process from product concept to finished product. [1.403]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Topic 5: Design Project



	1.5.1
Develop a problem statement. [1.401]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	1.5.2
Develop design objectives and related criteria. [1.401, 5.401, 5.402, 5.403]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	1.5.3
Identify design constraints. [1.401]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Unit 2 CNC Programming Basics

	Topic 1: Overview and History of CNC Machines



	2.1.1
Identify the major events in the historical evolution of CNC machines. [3.404]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	2.1.2
List the advantages/disadvantages of CNC machining when compared to traditional manual machining. [1.401, 1.403]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	2.1.3
Describe the basic operation of CNC machines. [2.404]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Topic 2: General CNC Machine Types and Applications



	2.2.1
Identify an industrial application for CNC turning, CNC milling, CNC bending and CNC cutting. [3.404]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	2.2.2
Describe the general construction and capabilities of a CNC router machine. [2.404]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	2.2.3
Explain the basic operation of CNC machine controllers. [2.404]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Topic 3: CNC Programming, G & M Codes



	2.3.1
Explain the relationship between CNC programs and CNC machine operation. [2.404]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	2.3.2
Differentiate between Blocks, Words, and Address Characters used in CNC programs. [2.404]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	2.3.3
Differentiate G codes and miscellaneous M codes used in CNC programs. [2.404]

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	2.3.4
Differentiate between absolute and incremental co-ordinates. [1.401]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Topic 4: Overview of the CAD/CAM/CNC Process



	2.4.2
Identify opportunities for application of CNC programming in completion of the Design Project. [1.401, 1.403]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Unit 3 Basic CNC Operations

	Topic 1: Fabrication Room Safety



	3.1.1 
develop personal rules of conduct based on standard practice and revise at the end of this topic section. [5.401, 5.402, 5.403]


	None of the outcomes in this section may be modified or deleted.  These are essential safety procedures and understanding which must be achieved by every student involved in the course.


	3.1.2
Identify common hazards within the construction work site (Fabrication Room). [5.402, 5.403]


	

	3.1.3
Demonstrate safe practice for use of standard hand, portable power, and stationary power tools, for stock preparation. [5.402]



	

	3.1.4
Demonstrate safe practices within the fabrication area, and proper procedure for handling shop emergencies.  [5.402, 5.403]


	

	3.1.5
Understand the importance of WHMIS and demonstrate knowledge of its key features. [5.402, 5.403]


	

	3.1.6
Recognize the need to consult Material Safety Data Sheets (MSDS) when dealing with chemicals on the job site. [5.402]


	

	Topic 2: CNC Machine Safety Rules and Guidelines



	3.2.1.
Identify the safety features of the CNC machine. [1.403, 2.401]


	None of the outcomes in this section may be modified or deleted.  These are essential safety procedures and understanding which must be achieved by every student involved in the course.

	3.2.2
Demonstrate the safe operating procedure for CNC machine use. [2.401]


	

	Topic 3: CNC Machine Construction and Operation



	3.3.1
Identify the main components of the available CNC machine. [2.404]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Topic 4: Machining Basics



	3.4.1
Identify the common tools used for turning and milling. [2.404]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	3.4.2
Overview jig and fixture requirements for machining. [2.401]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Unit 4 Three-Dimensional Computer Aided Design

	Topic 1: Creating Entities



	4.1.1
Identify the key areas of the CAD interface. [1.403, 1.405]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	4.1.2
Create basic 2D entities. [1.403, 1.405]

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	4.1.3
Use file management tools for CAD drawings. [1.403, 1.405]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Topic 2: Display Manipulation



	4.2.1
Use display tools to manipulate viewpoint of a drawing. [1.403, 1.405]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Topic 3: Modifying Entities



	4.3.1
Edit existing entities using available Modify tools. [1.403, 1.405]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Topic 4: Dimensioning



	4.4.1
Place dimensions on CAD drawings [1.403, 1.405]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	4.4.2
Create basic dimension styles. [1.403, 1.405]

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Topic 5: Plotting



	4.5.1
Develop basic page setups for plotting. [1.405]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	4.5.2
Plot a 2D CAD drawing. [1.405]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Topic 6: Introduction to Computer Aided Manufacture (CAM)



	4.6.1
Identify the elements of the CAD/CAM/CNC process. [1.403]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	4.6.2
Identify various CAM packages that are available for use. [1.403, 1.405, 2.402, 2.403]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Unit 5 Computer Aided Manufacturing

	Topic 1: Overview of CAM Software and Features



	5.1.1
Identify the main areas of the CAM software user interface. [2.404]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Topic 2: CAD File Import and Defining Tools



	5.2.1
Import the 3D CAD geometry for a simple 3D part from SolidWorks. [2.401]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	5.2.2
Follow proper procedures for setting up a piece of stock for the 3D shape created in 5.2.1. [2.401]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	5.2.3
Define the various tools used in machining basic 3D shapes. [2.401]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Topic 3: Defining Toolpaths



	5.3.1
Identify the importance of selecting the proper feeds and speeds when cutting various materials. [2.401]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	5.3.2
Define toolpaths as it relates to the 3D model created in 6.2.1. [2.401]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	5.3.3
Verify various toolpaths using machining simulation in the CAM software. [2.401]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Topic 4: Post-Processing



	5.4.1
Generate NC code, display and post-process NC part file for machining of a simple 3D part using CAM software. [2.401]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Topic 5: CNC Machine set-up and Production



	5.5.1
Set-up stock in shop CNC machine for production of a simple 3D part. [2.401]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Topic 6: Design Project CNC Production


	5.6.1
Use the CAM software to develop the CNC program required for production of one of the components for the Design Project.


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Unit 6 The Design Project

	Topic 1: The Design Portfolio



	6.1.1
List the requirements of the design portfolio [1.405]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Topic 2: Defining the Problem



	6.2.1
Develop a problem statement. [1.401]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	6.2.2
Develop design objectives and related criteria. [1.401, 5.401, 5.402, 5.403]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	6.2.3
Identify design constraints. [1.401]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Topic 3: Generating Options



	6.3.1
Develop alternative solutions concepts. [1.402, 1.403]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Topic 4: Selecting the Best Option



	6.4.1
Evaluate alternative solutions in terms of design objectives. [1.403, 1.404]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	6.4.2
Select the best alternative. [1.403, 1.404]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Topic 5: Developing the Solution


	6.5.1
Develop a production plan for prototype fabrication. [1.402, 1.403, 2.401, 2.402, and 2.404]

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	6.5.2
Develop detail and assembly drawings for the prototype. [1.405]

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Topic 6: Prototyping and Testing



	6.6.1
Fabricate the design prototype. [1.404]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	6.6.2
Test the design prototype for functionality. [1.404]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Topic 7: Evaluation and Redesign



	6.7.1
Evaluate the prototype in terms of design objectives. [1.404]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	6.7.2
Evaluate the prototype performance based on testing. [1.404]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	6.7.3
Suggest any required modifications. [1.404, 2.403]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	6.7.4
Identify the entrepreneurial opportunities for the project [4.402]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Unit 7 Careers in CAD/CAM/CNC

	Topic 1: Careers in CAD/CAM/CNC



	7.1.1
Identify the various career roles in CAD, CAM, CNC, and CAE. [4.401, 4.403]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	7.1.2
Summarize the primary duties and responsibilities associated with each of the primary career roles in CAD, CAM, CNC, and CAE [4.401, 4.403]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Topic 2: Careers and Employment Statistics



	7.2.1
Analyze employment statistics for each of the primary career roles in CAD, CAM, CNC, and CAE. [4.401, 4.403]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Topic 3: Education Programs and Entry Prerequisites



	7.3.1
Compare and contrast the entrance requirements for enrolment in post-secondary studies in a CAD, CAM, CNC, and CAE related field. [4.401, 4.403]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	7.3.2
Summarize the key topics of study in a post-secondary program of study aimed at a career in CAD, CAM, CNC, and CAE related field. [4.401, 4.403]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	Topic 4: Industry Case Study



	7.4.1
Identify a (local) company involved in CAD, CAM, CNC, or CAE. [4.401, 4.403]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	     

	7.4.2
Define the roles and duties of the various employees in a (local) company involved in CAD, CAM, CNC, or CAE [4.401, 4.403]


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 
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