Columbus State Community College  

      Engineering Technology Department
Mechanical Engineering Technology 


COURSE NUMBER:  	 	 	 	 	 	 
 
COURSE TITLE: Computer Numerical Control
 
INSTRUCTOR:  	 	 	 	 	CONTACT: 
 
CREDITS: 2  	 CLASS HOURS PER WEEK:  6 (8 week term)	  
PREREQUISITES:  1115, MECH 1240 & placement into MATH 1020 or Higher

DESCRIPTION OF COURSE 
This course covers manual computer numerical control programming. Each student will prepare numerical control programs in both absolute and incremental positioning systems using standard industrial G and M codes. Students will program state-of-the-art computerized numerical control equipment including mills and lathes. Each student will prepare and debug programs and setup and operate computer numerical controlled equipment in the lab.

COURSE STUDENT LEARNING OUTCOMES
Demonstrate appropriate use of G and M codes
Create CNC programs in Absolute and Incremental Positioning systems.
Analyze errors in CNC Programs.
Design tool patterns using advanced G codes.
Demonstrate ability to operate CNC controllers.

PROGRAM OUTCOMES 
· Problem Solving:
Be able to solve engineering and design
problems  
· Computers in Manufacturing:
Be able to use computers in a manufacturing
environment

OUTCOMES BASED ASSESSMENT OF STUDENT LEARNING 
For this course, students are expected to demonstrate the skills associated with the Institutional Learning Goals (ILG) identified below: 
1 – Critical Thinking.
In class students are assessed on their achievement of these outcomes. Names will not be used when reporting results. Outcomes-based assessment is used to improve instructional planning and design and the quality of student learning throughout the college. 


COURSE MATERIALS REQUIRED
USB memory stick.

TEXTBOOK, MANUALS, REFERENCES, AND OTHER READINGS
Provided in class

GENERAL INSTRUCTIONAL METHODS
In class lectures.
Demonstrations.
Reading Assignments
Lab exercises.
Hands-on Testing

STANDARDS AND METHODS FOR EVALUATION
Quizzes (2)				20%
Final exam				10%
Lab assignments (14			60%
Class participation			10%

Late assignments can be turned in up to 1 week after the due date for 90% full credit. Assessments will not be accepted 1 week after the due date.

GRADING SCALE
A = 100 - 94%
	B =   93 - 86%
	C =   85 - 75%
	D =   74 - 70%
		E =   69 - 0%

SPECIAL COURSE REQUIREMENTS

ATTENDANCE POLICY
Student attendance is required for Safety reasons.  Safety related information will be given throughout the semester and each student’s presence is required to assure a safe working environment.  Students who demonstrate unsafe practices will be removed from the class.

Students with 90% on-time attendance will receive an additional 3 percentage points to their final grade, and those with 100% on-time attendance will receive an additional 5 points. Excused absences are excluded.
Definition of Excused Absences: Excused absences include absences due to illness, family emergencies, religious observances, or other reasons approved by the instructor in advance.

COLLEGE SYLLABUS STATEMENTS 
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at  www.cscc.edu/syllabus or on the College website Quick Links “ Syllabus Statements”. 
 
WEATHER RELATED DEPARTMENT SPECIFIC POLICY 
If not covered by College Policy, relative to clinical, practicum, of other missed time due to weather related college closings. 












 UNITS OF INSTRUCTION

Week 1
- Unit of Instruction:
Introduction to CNC programing.
Linear Interpolation.
  
- Learning Objectives/Goals:  
1. Demonstrate an Understanding of the Application and Format of CNC Programs
· Explain the structure and components of CNC programs.
2. Determine Tool Patterns for Simple Milling Operations.
· Identify appropriate tool patterns for basic milling tasks.
· Select tools based on the requirements of simple milling operations.
3. Create Programs in the Absolute System.
· Manually develop CNC programs using the absolute coordinate system.
· Apply absolute positioning techniques in program creation.
4. Perform Basic Functions for Loading and Executing Programs on Controller.
· Load CNC programs onto the controller.
· Execute programs and troubleshoot basic issues during operation.
- Assignment:  
Lab 1 – Initials. 
Lab 2A – Absolute.
- Assessment Methods:  
Execution of programs on CNC equipment.
Final Exam

Week 2
- Unit of Instruction:  
Linear Interpolation.
Incremental Data.
Absolute Data
Subroutines.
Controller Operation.
- Learning Objectives/Goals:  
1. Create Programs in the Incremental System
· Develop CNC programs using the incremental coordinate system.
· Apply incremental positioning techniques in program creation.
2. Recognize Advantages of Subroutines
· Identify the benefits of using subroutines in CNC programming.
· Explain how subroutines can enhance program efficiency and modularity.
3. Select Features for Absolute and Incremental Data
· Choose appropriate features for both absolute and incremental data.
· Differentiate between absolute and incremental positioning in program design.
4. Apply Subroutines in Programs
· Integrate subroutines into CNC programs.
· Utilize subroutines to streamline complex programming tasks.
5. Create Programs Using Subroutines
· Manually develop CNC programs that incorporate subroutines.
· Design modular and efficient programs using subroutine techniques.
6. Set Offsets on Controller
· Configure offsets on the CNC controller.
· Adjust and verify offsets to ensure accurate machining operations.
- Assignment:
Lab 2B – Incremental.
Lab 3 – subroutine.
- Assessment Methods:  
Execution of programs on CNC equipment.
	Quiz 1
Final Exam

Week 3
- Unit of Instruction:  
Circular Interpolation
Controller Operation
- Learning Objectives/Goals:  
1. Determine Data Needed for Circular Interpolation.
· Identify the specific data requirements for performing circular interpolation.
· Analyze the parameters necessary for accurate circular interpolation.
2. Apply G Codes for Circular Interpolation
· Demonstrate the use of G codes in circular interpolation operations.
· Execute circular interpolation tasks using appropriate G codes.
3. Create Programs for Circular Interpolation
· Manually develop CNC programs that incorporate circular interpolation.
· Utilize manual programming techniques to design circular interpolation operations.
- Assignment:  
Lab 4 - Arcs
- Assessment Methods:  
Execution of programs on CNC equipment.
Quiz 1
Final Exam


Week 4
- Unit of Instruction:  
Controller Operation
Milling Cycles
Cutter Compensation
- Learning Objectives/Goals: 
1. Interpret Data Needs for Pocketing G Codes
· Understand the specific data requirements for generating pocketing G codes.
· Analyze the types of data necessary for accurate pocketing operations.
2. Apply G Codes for Pockets
· Demonstrate the application of G codes in pocketing operations.
· Execute pocketing tasks using appropriate G codes.
3. Create Programs for Pocket Features
· Manually develop CNC programs to create various pocket features.
· Utilize programming techniques to design pocketing operations.
4. Create tool patterns using cutter compensation.
· Manually develop CNC program using cutter compensation.
- Assignment:  
Lab 5 - Pockets
- Assessment Methods:  
Execution of programs on CNC equipment.
	Final Exam

Week 5
- Unit of Instruction:  
Turning
- Learning Objectives/Goals:  
1. Format Programs for Mazak Controls
· Understand the specific formatting requirements for Mazak CNC controls.
· Apply correct formatting techniques to ensure compatibility with Mazak systems.
2. Develop Tool Patterns for Facing and Turning
· Identify and select appropriate tool patterns for facing operations.
· Determine suitable tool patterns for turning tasks.
3. Manually Program for Lab 6
· Create manual CNC programs for Lab 6 exercises.
· Demonstrate proficiency in manual programming techniques.
- Assignment:  
Lab 6 - Turning
- Assessment Methods:  
Execution of programs on CNC equipment.
	

Week 6
- Unit of Instruction:  
Lab 7 -  Turning
Constant Cutting Speeds
Profiling passes
Rough and Finish Passes.
Angles

- Learning Objectives/Goals:  
1. Incorporate Constant Cutting Speeds
· Understand the principles of maintaining constant cutting speeds.
· Apply techniques to ensure consistent cutting speeds during machining operations.
2. Manually Program Rough and Profiling Finish Passes
· Develop manual CNC programs for roughing operations.
· Create manual programs for profiling and finishing passes.
3. Manually Develop Tool Patterns for Angled Surfaces
· Identify and select appropriate tool patterns for machining angled surfaces.
· Design manual tool patterns to achieve precise angled cuts.
- Assignment:  
Lab 7 
- Assessment Methods:  
Execution of programs on CNC equipment.

Week 7
- Unit of Instruction:  
Lab 8 – Arcs
Arcs on Turning Machines.
Controller Operation
- Learning Objectives/Goals:  
1. Determine Data Needed for Circular Interpolation.
· Identify the specific data requirements for performing circular interpolation.
· Analyze the parameters necessary for accurate circular interpolation.
2. Apply G Codes for Circular Interpolation
· Demonstrate the use of G codes in circular interpolation operations.
· Execute circular interpolation tasks using appropriate G codes.
3. Create Programs for Circular Interpolation
· Manually develop CNC programs that incorporate circular interpolation.
· Utilize manual programming techniques to design circular interpolation operations.

- Assignment:  
Lab 8 – Arcs
- Assessment Methods:  
Execution of programs on CNC equipment.
	Final Exam

Week 8
- Unit of Instruction:  
Lab 9 – Threads
Single point threading
Tapers
Groves
- Learning Objectives/Goals:  
1. Use Thread Data to Manually Develop Tool Patterns for Single Point Threading Operations
· Identify and utilize thread data to create tool patterns for single point threading.
· Manually develop precise tool patterns for threading operations.
2. Program Grooves
· Create CNC programs for machining grooves.
· Apply programming techniques to design groove operations.
3. Program Tapers
· Develop CNC programs for tapering operations.
· Utilize appropriate methods to program taper cuts.
4. Program Arcs
· Create CNC programs for machining arcs.
· Apply programming techniques to design arc operations.
- Assignment:  
Lab 9 –Threads
- Assessment Methods:  
 Execution of programs on CNC equipment.
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