Prairie State College
202 S. Halsted Street
Chicago Heights, IL   60411

Manufacturing Technology

Fall, 2014
COURSE SYLLABUS
COURSE TITLE: CNC Programming
COURSE NUMBER:
    MT 210/211 

TEACHER:  Sterling (Stu) Wright
                      Cell #: 773-209-8558

                      Email: shwright@prairiestate.edu

CLASS SCHEDULE: Wednesdays, 6:00 PM to 9:30PM
OFFICE HOURS: Wednesdays, 4:30PM to 6:00PM
COURSE CREDIT AND HOURS:  3 Credits (1 lecture/ 4 lab hours) 
WHERE: The Machine Shop and Room #:  
PREREQUISITE:  *MT-102
                            *You must have basic knowledge of using a Personal 

                              Computer.  If you don’t have basic computer skills, you

                              need to take a keyboard/basic computer class first.
CATALOG DESCRIPTION. This course is an introduction to programming CNC 

      lathes.  The course material will include lathe coordinate system, quadrants and  

      Cartesian coordinate systems, absolute and incremental programming on a lathe,
      “G” code programming on a lathe, use of tool nose radius compensation, and 

      “G80”  and “G70” canned cycles.  Students will participate in class room lectures,
      program the shop CNC lathes, and setup and operate the shop CNC lathes.   

COURSE OBJECTIVES IN MEASURABLE TERMS: 
After successful completion of the course, the student will be able to:

1. Follow safety rules and regulations in the shop. 
Note: You are expected to wear safety glasses in the shop at all times.

Long pants (work pants or denim are preferred), no open toed shoes

(please wear safety shores, if possible, or the heaviest, sturdiest shoes that 

 you have.)
2. Follow a CNC program, on a machine, as an operator.
3. Touch off tools and establish program zero point.
4. Edit programs.  Correct or alter code. 
5. Trial run a program and make required offset changes.

6. Understand how to use different machine modes (ie.: Edit, Memory, Hand Wheel, MDI) and how to use single block and optional stop, to test a program.  The class

will go over loading and downloading programs, on the Haas Control.

7. Review of calculating cutting speeds and feeds.  
8. Cover using trigonometry for programming and for calculating dimensions.
GRADING POLICY
  Evaluation Methods:     20% of final grade is chapter tests (Quizzes). You will 

                                                receive quizzes and homework assignments weekly.  

                                                Please get a loose leaf notebook to keep them organized   

                                                and available to review in class.
                                        20% of final grade is project programs.
                                        20% of final grade is mid-term examination.
                                            20% of final grade is final examination.

                                        20% of final grade is attendance.  Attendance in this class is      

                                              essential, for your success and to your grade, in this course.

                                              If you miss more than [3] classes, you will not be able to 

                                              receive a grade higher than a “C”.  

                                        Note: 1> You are receiving training, to work in a commercial

                                        machine shop.  On the job, you must show up for work.  This
                                        class is no different than being in a job setting.  You should

                                        treat your class mates (potential coworkers), your teacher    

                                        (potential Supervisor), and Visitors to our class room, in the  

                                        same way you that you wish to be treated.  Treat others with the 

                                        mutual respect that each of us deserves.

                                        2> Prairie State College expects you to treat the Machine tools 
                                        and precision instruments with proper care and respect.  The  

                                        machinery is expensive, and if used incorrectly, is potentially 

                                        dangerous.  DO NOT ENGAGE A LEVER OR PUSH A 

                                        BUTTON, UNLESS YOU KNOW WHAT THE MACHINE 

                                        WILL DO!   ASK QUESTIONS, IF YOU DO NOT KNOW

                                        WHAT THE MACHINE WILL DO.   THERE IS ONLY ONE  

                                        DUMB QUESTION!   IT IS THE ONE YOU DIDN’T ASK!!!

                                        FAILURE TO USE THE EQUIPMENT SAFELY AND WITH 

                                        PROPER CARE CAN CAUSE SERIOUS PERSONAL 

                                        INJURY TO YOU AND/OR EXTENSIVE DAMAGE TO THE 

                                        EQUIPMENT.
Grading Scale: 
                                       90-100 %
= A

80-89  
             = B

70-79

= C

60-69

= D




Below 60
= F
REQUIRED TEXT
*HAAS LATHE WORKBOOK (Provided)
*Various handouts

*Carr Lane Trig Book (Provided)
*Students need to have a loose leaf notebook, for class handouts, and printed material and a USB external storage device.  The storage device will allow student to create and save programs on a computer or Haas Simulator and load them on a CNC lathe.
Instructor will provide program project drawings for machining parts.
I. Orientation and Safety and Class Organization
            A. Safety rules and regulations 
B. Personal Protective Equipments (PPE)
C. All exits 

1) Route to exits 

            2) Aisle markings 

D. Lock Out / Tag Out 

E. Machine and Tool Guarding 
E. Electrical Safety 

II. Basic Program Structure 

            A: Basic CNC Lathe Program Structure
B:  Machine configurations and Program Zero X, Y, Z Cartesian 

                 Coordinate System 

C: Machine Reference Return 

D: Work Shift and G54 

E: Absolute & Incremental on a CNC Lathe 

F: Selecting where to setup Program Zero

III. Programming Techniques and Using Trigonometry to Interpret Drawings

            A: Machining Process Decisions

B: Go over using Trigonometry to calculate dimensions

C: Using the Carr Lane Trig Book as an aid and laying out problems 

D: Calculating Dimensions and Reading Drawings

E: Using 

IV. Understanding Basic “G” Code:
A: Basic “G” codes for Lathes
B: Basic “M” codes for Lathes
C: Use of “T” words in program and with Offsets
D. Other required program codes and their structure
E. “G80” and “G70” canned cycles.  How to structure canned cycles.  Selecting 

     which cycles to use on a lathe.  How to use CNC lathe roughing and finishing 
     cycles.       
F: Using Tool Nose Radius Compensation.  What are Tool Types and what is 

    their relationship to Tool Nose Radius Compensation.
V. Setting up the CNC Lathe
A. Setting the Job up 

1) Selecting Tools
2) Selecting Program Zero 

3) Touching Off Tools
4) Entering Work Shift and Tool Information on the Offset Page
5) Using Graphic Screen, in Memory Mode, to check program.
6) Using Single Block and Optional Stop to trial machine the part and to 

    check the program.
B. Program Project Drawings 

1) Write Programs on PC or HAAS Simulator
2) Save them to USB External Drive
3) How to load programs on the machine
3) Setting Tools for job 
4) How to bore Soft Jaws (Time Allowing)
DEVELOPMENT RESOURCES

· HAAS T1 CNC LATHE (1) 

· SOUTHWEST CNC LATHE (1) 

· HAAS CNC SIMULATORS (3) 

· Personal Computers in Shop Office (5) 

· Clausing Drill Presses (10)

· Precision Measuring Tools (From the Tool Room and Instructors Tool Box).  Always handle precision tools with care.  
SUPPLIES

· Safety glasses 
· Loose leaf notebook

· USB external storage device. 
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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