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ENGT 104 – CNC Fundamentals
Developer: John Daum (217) 875-7211, ext. 447
Development Date: March 15, 2004

Credits: 2-2-3
PCS#: 1.2
Revision Date: N/A

Master Syllabus

Prerequisite: None
Description: 
ENGT 104-CNC Fundamentals is an introduction to CNC machinery as it applies to the operator.  CNC Fundamentals is a hands-on course in the setup, operation, and basic programming of CNC (computer numerical controlled) machines including both Turning (lathes)  and milling machines. Topics will include an introduction to basic CNC program codes, set up, tooling, and operation.  The MDI mode will be utilized for manual axis control and basic machine functions.  Work shift and tool offsets will be programmed.  Offline programming will be used to create basic CNC programs. The programs will be downloaded, called up, edited, and tool path code graphically verified before being run.  Machine operation will include basic fixturing, feed and speed rates, machine maintenance, and adjustments to meet part quality requirements.  (IAI: MTM 915: Computer Numerical Control)
This course has been modified in content and delivery to meet the critical objectives for the INAM grant program. 


Applicable toward graduation where program structure permits:
· Certificate or Degree – All certificates, A.A.S., A.L.S

· Group Requirement – Not Applicable

· Area of Concentration – Not Applicable

Text(s):
The CNC Workbook     Author(s):    Nanfara, Ucello, Murphy    ISBN 0-201-65600-0 

Publisher:    Addison-Wesley     Date:          1995               
Course Outcomes: The student will obtain the following skills and content knowledge by completion of this course:

· Operate a CNC machine and interpret basic CNC programs 
· Demonstrate knowledge of basic OSHA requirements, general shop safety, and machine tool safety procedures.

· Interpret CNC G & M code programs and apply editing procedures as needed.

· Identify the axis on a machine with respect to the Cartesian Coordinate system
· Perform a tool change.

· Load and edit existing programs.

· Demonstrate use of basic math skills to facilitate technical metal cutting competences.

· Demonstrate proper startup and setup of CNC machine.

· Identify manufacturing uses of CNC machines

· Use basic communication skills (reading, writing, speaking, and listening) to understand technical manuals and written work instructions while interacting well in a team/group environment.Utilize workplace safety practices

· Operate a CNC machine in the MDI mode
· Use offline software for programming

· Determine and program workshift offsets

· Determine and program tool offsets

· Program feeds and speeds 

· Write a basic CNC mill and turning program.
· Program linear and circular interpolation

· Make machine adjustments to meet part quality requirements.
· Perform basic machine maintenance.
Core Abilities/SCANS:

Upon completion of the course, student will be able to demonstrate understanding of and proficiency in applying the following scans competencies:

1. Resources: Identifies, organizes, plans, and allocates resources

     Follow a schedule to complete assigned tasks on time. 

     Provide a self-evaluation of performance based on the time and quality of work. 

2. Interpersonal: Works with others

     Complete assigned responsibilities within the shop floor serving as a member of the team. 

     Provide individual assistance/direction to peers as requested. 

     Work well with all members of the class. 

3. Information: Acquires and uses information

     Read and interpret maintenance instructions and procedures. 

     Organize and practically apply theories of component operation. 

4. Systems: Understands complex inter‑relationships



Demonstrate knowledge of the following systems:

          a. laboratory organization structure: physical and social 

          b. organization of personnel and facilities on the shop floor 

          c. systematic organization of training materials 



Monitors and corrects performance during:

          a. the troubleshooting process 

          b. adjustments of individual laboratory work schedule 

          c. constantly evaluating the quality of work to achieve acceptable standards 

          d. Maintains record of performance and sets individual goals 

5. Technology: Works with a variety of technologies, chooses procedure, tools and equipment required to perform the required task to the acceptable standards.

National/State Skill Standards:
· Illinois Skill standards for Manufacturing are not published at this time.
· Illinois Skill standards for Machining are incorporated when applicable.
Grading:
Labs and projects                                     30%


A =   90 - 100




Tests and quizzes               
                      30%


B =   80 - 89



Final                                                         20%


C =   70 – 79



Presentations and reports                         10%


F =   69 or below



Class participation and teamwork
            10%


Additional Course Information: The following tools are required:
Calculator

3 Floppy Disks (3 ½ “ HD, 1.4M)

Safety Glasses

Material for Final Project
Shop coat (optional)
Tentative Class Schedule by Topic:
Additional assignments may be given.
	Week
1
	CNC manufacturing overview

	Week
2
	CNC Machine Operation

	Week
3
	Part fixturing and Work shift

	Week
4
	MDI Mode operation`

	Week
5
	Tool Changer and  tool offsets

	Week
6
	Feeds and Speeds application

	Week
7
	Manual machining techniques

	Week
8
	Basic CNC program structure

	Week
9
	Controller Editing

	Week
10
	Offline Programming techniques

	Week
11
	G and M code milling operation

	Week
12
	G and M code turning operation

	Week
13
	Machine Maintenance

	Week
14
	Program simulation

	Week
15
	Program troubleshooting

	Week
16
	Projects Due


Attendance: Regular attendance is expected of all students and roll will be taken at every class meeting.  Three or more unexcused absences (or one week plus one day) may result in an administrative drop and a reduction in the final class grade.  No tests/quizzes may be made up without prior approval.  Student must notify instructor prior to class for approval of absence.  Absence for field trips will drop grade by one level.  Students wishing to drop class must complete written drop request form, which includes instructor’s signature, or a grade of “F” will result.

Academic dishonesty policy: Each student is expected to be honest in his/her class work or in the submission of information to the College.  Richland regards dishonesty in classroom and laboratories, on assignments and examinations, and the submission of false and misleading information to the College as a serious offense.  A student who cheats, plagiarizes, or furnishes false, misleading information to the College is subject to disciplinary action up to and including failure of a class or suspension/expulsion from the College.

Human relations policy:  This course incorporates concepts regarding all races, creeds, sexes, and ethnic groupings, and the belief that they must learn to live together.

RCC Enrollment and Retention Services 

Student Support
Admissions and Records Office


217-875-7211, Ext. 255, C129

Students must be registered in this course through the Admissions and Records Office.  If you do not appear on the faculty roster, you will be referred to Admissions and Records to determine why you are not appearing on the roster and are not registered for this course.  

If a student is absent for one week plus one day (or less, if specified by the instructor in the course outline), his or her name may be sent to the Admissions and Records Office.  Students with unsatisfactory attendance will be sent a “stopped attending” letter.  

Counseling and Career Services – offers career and personal counseling

C-129

217-875-7211, Ext. 252

Career and Transfer Center – offers career assessments, job placement information and transfer information and assistance

C-129

217-875-7211, Ext. 307

Learning Accommodation Services – services for students with disabilities

C-133

217-875-7211, Ext. 379

Students needing accommodations:  Richland Community College offers support and accommodations to students with documented disabilities by providing advisement, counseling, adaptive equipment and materials, instructional aids, tutors, note takers, interpreters, and testing accommodations; as well as may individualized services.  For more information, students should contact the LAS Office.  Documentation of disability is required for all services,

Student Support Services/TRIO Program –is a program students can apply to for additional academic and personal support

C-143

217-875-7211, Ext. 440 

Student Success – provides services for students experiencing academic difficulty

C-129

217-875-7211, Ext. 232

AWARE:  (Adults who are returning to education) is a program for adult students desiring academic and personal support.  

ESP: (Emerging Scholars Program) is a program for students who have experienced academic difficulty and desire support to become successful students. 

ISTEP – services and support for divorced, widowed or separated persons

Student Learning Center

Room S117

217-875-7211, Ext. 419

Offers free tutoring to students who may need help with classes or programs. Both peer and faculty tutors are available on an appointment or drop-in basis for many areas including math, biology, chemistry, reading comprehension, study skills, vocabulary building, research, and specific written assignments. Biology and chemistry tutoring is available with hours varying each semester. In cooperation with other academic programs, the SLC may offer study groups each semester. Schedules with locations and time are posted in the Center. Computers with tutorial software and word processing programs are available for student use any time the SLC is open. 

Early Alert:  If at any time the instructor believes that a student is at risk of being unsuccessful in the course; the instructor may notify the Director of the Student Learning Center.   Someone from the Student Learning Center staff will contact the student to suggest assistance options.

Testing Center:  

217-875-7211, 238, W124 

Provides testing services for placement in English, mathematics, and health courses. Proctors also administer CLEP and DANTES, proficiency tests, correspondence tests from other universities, and make-up tests for classes with the permission of the instructor, Constitution Test, GED practice and Constitution tests.
Students needing accommodations: Richland Community College offers support and accommodations to students with documented disabilities by providing advisement, counseling, adaptive equipment and materials, instructional aids, tutors, note takers, interpreters, and testing accommodations, as well as many individualized services. For more information, students should contact the Learning Accommodation Services Office, Room C136. Documentation of disability is required for all services.

Message from Student Success Coordinator: If at any time the instructor believes that a student is at risk of being unsuccessful in the course, the instructor may notify the Student Success office.  This office will in turn contact the student suggesting assistance options.

Message from Kendall Dolly, Carl Perkins Federal Grant Administrator:

The Perkins program is a federally-funded program designed to assist students in helping them become academically successful. For a student to be eligible for the Perkins Program they must be enrolled in an occupational program and meet one of the following requirements:

* Student is enrolled in a non-traditional field for their gender (ie: male in Office Technology)

*English is the student’s second language

*Student is considered low income

*Student has a disability

*Student has taken or is required to take a developmental math or English course

*Single parents (including single pregnant women), displaced homemakers

*Any individual with other barriers to educational achievement

Services include but are not limited to workshops, field trips, resume writing assistance, tutoring, class supplies, and emergency book and transportation assistance.

If a student is enrolled in an occupational area, they are automatically enrolled in the Perkins Program. Students may call the Perkins Program Coordinator for more information 875-7211, Ext. 480 or stop by C243.

All students should apply for financial aid (forms can be obtained from Student Development and Services on the first floor). Funding for the Carl Perkins Program is based on the number of students requesting financial aid.
INAM GRANT
This workforce solution was funded by a grant awarded by the U.S. Department of Labor’s Employment and Training Administration. The solution was created by the grantee and does not necessarily reflect the official position of the U.S. Department of Labor. The Department of Labor makes no guarantees, warranties, or assurances of any kind, express or implied, with respect to such information, including any information on linked sites and including, but not limited to, accuracy of the information or its completeness, timelines, usefulness, adequacy, continued availability, or ownership. This solution is copyrighted by the institution that created it. Internal use, by an organization and/or personal use by an individual for  non-commercial purposes, is permissible. All other uses require the prior authorization of the copyright holder.
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