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Catalog Description:

Examines geometric modeling using selected CAD/CAM software to graphically model parts in 2D, 3D wireframe, and solid formats,
generate G#code, and post#process programs into formats interpretable by specific CNC controllers. Topics include editing G#code
with verification of toolpaths through 3D and solid model simulation, downloading programs to CNC turning and milling centers, and
machining parts. Also covers the use of metrology methods to verify the dimensional and geometric accuracy of manufactured parts.

Credit Hour(s):
2

Lecture Hour(s):
1

Lab Hour(s):

2

Requisites

Prerequisite and Corequisite
ATMT-2600 CNC Programming/Operations, and departmental approval.

Outcomes
Course Outcome(s):

Create, post-process, and verify computer numeric control (CNC) machining programs by interpreting 2D, 3D, and solid models using
computer-aided manufacturing (CAD)/computer-aided manufacturing (CAM) software and appropriate machining parameters.

Objective(s):
1. Differentiate between direct and graphic-based CNC programming.
2. Interpret 2D/3D and solid models.

3. Select appropriate tooling and determine the desired spindle speed, feed rate, and other machining parameters required to deliver
CNC code generation.

. Generate G-codes and post-process them for a given CNC controller type Fuji Automatic Numerical Control (FANUC).
. Verify path programs through 3D or solid machining simulation.

. Recognize how reverse engineering methods work with computer systems.

. Differentiate between the operations of a machined part through job-routing diagrams.
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Course Outcome(s):

Evaluate and perform CNC machining processes by executing CNC programs, producing machined parts, and verifying dimensional
and geometric accuracy using metrology and inspection methods.
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Objective(s):
1. Download the path program to the machine control unit (MCU).

2. Set up parts for machining, including the determination of tool offsets, and establishing work "zero” and tools change positions.
3. Run the CNC milling machine or lathe to produce the part.
4. Examine machined parts with metrology tools and instruments.

Methods of Evaluation:

1. Quizzes

2. Exams

3. Classroom participation

4. Demonstration project evaluated on site.

Course Content Outline:

1. Introduction to CAD/CAM
a. Types of design models
b. Concurrent engineering

2. Design process and role of CAD
a. Modeling using CAD

b. Defining the model
. Techniques for geometric modeling

4. Entity manipulation and data storage
a. Object transformations

b. Associative geometry and attributes
5. Applying the CAD model in design
. Tools and fixtures selection - part simulation

7. Machining parameters selections
a. Link to machine control

b. Numerical control
c. Part programming

8. Program generations
a. Tool paths from solid models

b. Program postprocessing
9. Machining simulation -- multiple axis preview
10. Program editing and storage - file management
11. CNC machine setup - actual part production

12. Metrology inspection
a. Geometric feature checks

b. Surface measurements
c. Coordinate measuring machine
13. Reverse engineering
a. Rapid prototyping
b. Coordinate Measuring Machine (CMM) digitizing
c. Stereolithography
14. Job routing
a. Flow of machine operations

b. "Input - process - output”
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Religious Accommodation

Before reviewing the course schedule, students should carefully review the following religious accommodation policy and other
required instructional policies:

Religious Accommodation:

Students seeking an accommodation for absences permitted under Ohio's Testing Your Faith Act must provide the instructor

with written notice of the specific dates for which the student requires an accommodation and must do so not later than fourteen
(14) days after the first day of instruction. Please submit requests for accommodations at this link: https://portal2.tri-c.edu/
ReligiousAccommodation/ Religious Accommodation Form. Students with questions about their religious accommodations under


https://portal2.tri-c.edu/ReligiousAccommodation/
https://portal2.tri-c.edu/ReligiousAccommodation/
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Ohio's Testing Your Faith Act may contact the College’s Office of General Counsel and Legal Services by phone at 216.987.4856 or via
email at legal@tri-c.edu.

Other Required Instructional Policies:
https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf

Weekly Schedule

Topics
Week 1 Introduction to CAD/CAM and CNC Systems
Week 2 CNC Programming Overview: Direct vs. Graphic
Week 3 2D CAD Modeling for Manufacturing
Week 4 3D Wireframe and Solid Modeling
Week 5 Geometric Modeling Techniques

Week 6 Tooling and Fixture Selection

Week 7 Machining Parameters (Speed, Feed, Depth of Cut)
Week 8 Toolpath Generation from CAD Models

Week 9 G#Code Fundamentals

Week 10 Post#Processing for CNC Controllers, Fuji Automatic Numerical Control (FANUC)
Week 11 CNC Program Verification and Simulation

Week 12 CNC Machine Setup and Work Offsets

Week 13 CNC Milling and Turning Operations

Week 14  Metrology and Dimensional Inspection

Week 15  Reverse Engineering and Job Routing

Week 16  Final Project, Review, and Assessment

The Course Schedule is subject to change due to pedagogical needs, instructor discretion, parts of term, and unexpected events.

Required/Recommended Readings
Instructor-provided materials

Resources for the Instructor
Dotson, Connie L. Fundamentals of Dimensional Metrology. 6th. Cengage, 2016.

McMahon, Chris, and Jimmie Browne. CAD/CAM: From Principles to Practice. Prentice Hall, 1999.

Wood, Lamont. Rapid Automated Prototyping: An Introduction. Industrial Press, Inc., 1993.

Additional Resources for the Instructor

1. Software: SURFCAM. Version 7. MasterCAM, SolidWorks 98, etc. https://hexagon.com/products/product-groups/computer-aided-
manufacturing-cad-cam-software/surfcam (https://hexagon.com/products/product-groups/computer-aided-manufacturing-cad-
cam-software/surfcam/)

2. https://ntma.org/
3. https://ntma.org/training-and-education/
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