CAMM111 – COURSE SYLLABUS

Introduction to CNC

CREDITS: 2    
 LECTURE HOURS PER WEEK: 1    
 LAB HOURS PER WEEK: 3

COURSE DESCRIPTION: 



This introductory course covers manual CNC programming techniques for 3-axis milling machines and 2-axis turning centers.  Basics of job planning, tooling, tool path graphics, and verification are included.  Course focuses on Fanuc-compatible controllers using late-model CNC equipment.

PREREQUISITES:



“Manufacturing Processes I” and  “Engineering Problem Solving”


TEXT:
Haas Programming and Operating Manual,  by Haas Inc.



CNC Programming, Principles and Applications, by Mike Mattson



You will also need a 3-1/2” HD disk and safety glasses.  A spare 3-1/2" disk is advisable.   Sharing of disks is not permitted.

GRADE EVALUATION:




Homework & Lab Assignments
40%



Attendance & participation
10%



Tests & Exams
50%



100%
These are approximate values.

GRADING SCALE:
90% - above
=  A



80% - 89%
=  B



70% - 79%
=  C



60% - 69%
=  D



59% - below
=  F

Students who “No Show” a scheduled exam will NOT be permitted to make-up that exam unless prior arrangements have been made with the instructor.  

Laboratory Attendance and Participation: 
Students must submit all lab projects and take all exams in order to pass the class.  Sufficient time will be given to complete each assigned project.  Projects submitted after the assigned due date are considered “late” and will receive a penalty.  No project will be accepted after the “cut-off” date.  Make-up of missing assignments is the student's responsibility.  Class absence does not release you from an assigned due date.  If you must miss, please be sure to contact the instructor BEFORE the next class period and pick up all handouts, assignments and other papers.  Please do not wait till the next class period to see the instructor about make-up work or you will be unprepared for that day’s lesson.  Each lesson builds on the previous week’s body of knowledge and the amount of material could “snowball” quickly.

Class attendance is an important factor in determining the laboratory participation portion of the grade.  Each absence beyond two (2) reduces the final grade by 5%.
Cell phones should be turned off during class.  If you must have a cell phone available, please keep it on "quiet mode" and leave the classroom before answering.

Food and drinks are not permitted in the labs.

Tobacco products are not permitted in the labs.

Computer game-playing, internet browsing and "chatting" are not permitted during class or lab.

Do not load games or any other software onto the lab computers.

College Withdrawal Policy:  A student may withdraw from a course at any time within the first eight weeks of the quarter and receive a "W" for the course.  This "W" does not affect the student's grade point average.  If this withdrawal takes place before the fifteenth calendar day of the quarter the student may receive a partial refund of fees; after the fifteenth day no refund of fees will be considered.  A student who stops attending any class without filling out a withdrawal form from the records department continues to be enrolled.  For these classes a grade of "F" will be assigned, and no refund of instructional, or any other fees will be considered.

Special Needs Students Accommodations Statement:  The Office for Special Needs Services (OSNS) exists to serve the needs of students with disabilities - physical, learning and/or emotional.  If you are a person with a disability who needs accommodations or assistance, contact OSNS located in room 115 in the Learning Resource Center (Library).

Identification cards for students:  The library card and student identification card are one and the same.  Besides being able to use the card for taking out library books, it also is used for identification purposes at all student activities and for discounts at such events.

The library I.D. cards are issued free of charge at the Library.  A student must present a copy of her or his class schedule in order to receive one.  Also, in order for cards to be valid, they must be updated in the Library each quarter, preferably at registration time or at the beginning of the quarter by showing one's class schedule.

Learning Resources:  The Individualized Learning Support Center (ILSC) provides free academic support services to all currently enrolled students.  Students may improve their learning and build a greater ease and confidence in the academic environment by using the ILSC.  Five major services are offered.  Tutoring: one-to-one, small study groups, walk-in help.  Students are entitled to two free hours of tutoring each week, plus the use of all other services.  Resources:  course specific study aids, computer stations and software, worksheets, audio programs, textbooks.  Writing/Grammar Hotline:  quick answers to writing questions.  Supplemental Instruction: bi-weekly study sessions attached to a college course.  Make-up Testing Service; by arrangement with Instructor.

Additional information can be found in the LCCC Course Catalog.

The College does not consider this syllabus to be a contractual agreement.

The information contained in this syllabus may be changed at the discretion of the instructor.
CAMM 111
Introduction to Computer Numerical Control

TENTATIVE SCHEDULE

	MODULE
	TOPIC
	LAB

	1
	Introduction to CNC machinery and control systems, history,

Cartesian coordinate system

LAB: computer exercises, text editing, file management, student accounts, Windows basics, absolute cartesian coordinates
	Set-up accounts, practice logging in, Using Notepad, file saving rules for Haas

	2
	Introduction to format detail, fundamental programming concepts, basic G & M codes, Process planning, fundamental tooling, calculating feeds and speeds, linear interpolation

Introductory CNC codes for mill, linear interpolation, text editing, file management
	Cutting-speed and feedrate assignment

Lab #1  Absolute Coords.

	3
	Absolute and incremental cartesian coordinates
	Lab #2 Incremental coordinates

	4
	Tool changing and tool registers (lengths, diameters, wear data)
	

	5
	Tools, tool holders, collets, inserts, ANSI designations, end mills, ball mills, face mills, fly-cutters, etc.
	

	6
	Circular interpolation: Radius method
	Lab #3  Arcs with R-word

	7
	Circular interpolation: I, J and K method
	Lab #4  Arcs with I and J

	8
	Offsetting the tool path to compensate for cutter diameter

Graphic CNC Verification, using VeriCut to prove-out programs
	Lab #5  Offset Cutter path

	9
	Drilling and peck drilling cycles, G81, G83

Coolants, spot drills, twist drills, taps, reamers and hole-making tools, calculating drill tip depth and countersink depth
	

	10
	Spot drilling and tapping cycles, G82, G84
	Lab #6  Drilling/tapping

	11
	Math for CNC programming, VeriCut continued.
	

	12
	Math for CNC programming continued
	

	13
	Local Subroutines Demo
	Demo

	14
	Global Subprograms Demo
	Lab #7 Subprograms

	15
	Milling machine start-up, maintenance, and operation fundies.
	

	16
	Review for midterm, catch-up day
	Lab # 8: Clock project

	17
	** MIDTERM ** (during scheduled lecture and lab times)
	

	18
	Cutter diameter compensation

  LAB: Cutter compensation demo
	

	19
	Cutter diameter compensation continued 
	Lab #9  CDC 

	20
	Bolt hole patterns - circle, arc, angle (Yasnac)

  LAB: bolt pattern demo
	

	21
	Bolt hole patterns continued
	Bolt-hole patterns Homework

	22
	Advanced CNC features

  LAB: Work on term project
	

	23
	Advanced CNC features continued.
	

	24
	Intro to Turning centers, format detail, inserts, tools and holders, basic linear moves
	Turning Demo #1

	25
	Turning Centers, tooling,  cont., linear interpolation, G97-G96 modes
	Turning Lab

	26
	Turning Centers, 90 degree fillets and rounds 
	Turning Demo #2

	27
	Turning Centers, Fillets & rounds continued
	Turning Lab

	28
	Using CAD to create tool-path, design and programming considerations
	Demo, using AutoCAD to generate toolpath

	29
	Graphics and Computer-Aided Machining (CAM)
	Demo, using CAM to generate NC code

	30
	Review for Final exam, term project wrap-up
	

	
	FINAL EXAM
	


LAB NUMBERS FOR CAMM 111

Day Section
Each student in the class will be assigned a unique student number.  When saving your CNC code files to disk, you will use your lab number as a part of the code filename.  The first digit of your program number will be permanently either 3 or 4.  The second two digits will your individual lab #.  These lab numbers will be assigned during the 1st week of class.  The last digit of your program number is the assignment number.

Example:
Your student lab number is

15



The assigned project number is
7



Your program number would be
O2157
(The first character is the letter “O”, not a zero.)

	PROJECT
	PROJECT NUMBER
	FILENAME
	DUE DATE

	Linear Interpolation, absolute coordinates
	2xx1
	2xx1-***.TXT
	

	Linear Interpolation, relative coordinates
	2xx2
	2xx2-***.TXT
	

	Programming Arcs, radius method, abs. coords.
	2xx3
	2xx3-***.TXT
	

	Programming Arcs, IJK method
	2xx4
	2xx4-***.TXT
	

	Manually offsetting tool path 

Checked using computer graphics (Predator)
	2xx5
	2xx5-***.TXT
	

	Drilling & Tapping 
	2xx6
	2xx6-***.TXT
	

	Subprogram project
	2xx7
	2xx7-***.TXT
	

	Clock Project
	2xx8
	2xx8-***.TXT
	

	Programming using CDC
	2xx9
	2xx9-***.TXT
	

	
	
	

	
	xx indicates your lab number
	*** indicates your initials

	
	
	

	
	
	

	
	
	

	CNC Lathes, linear interpolation
	TBA
	

	CNC Lathes, programming 90 degree rounds
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


All lab assignments should be saved in two locations:


1. on your floppy disk


2. on the network server in your assigned directory.

Before bringing any assignment to the machine… always make sure you have saved the file to the floppy.  Print the program after saving every time you wish to load it onto the machine.  The instructor or LIA will keep the printouts each time you load the file.  

LAB NUMBERS FOR CAMM 111

Evening Section
Each student in the class will be assigned a unique student number.  When saving your CNC code files to disk, you will use your lab number as a part of the code filename.  The first digit of your program number will be permanently either 3 or 4.  The second two digits will your individual lab #.  These lab numbers will be assigned during the 1st week of class.  The last digit of your program number is the assignment number.

Example:
Your student lab number is

15



The assigned project number is
7



Your program number would be
O3157
(The first character is the letter “O”, not a zero.)

	PROJECT
	PROJECT NUMBER
	FILENAME

	Linear Interpolation, absolute coordinates
	3xx1
	3xx1-***.TXT

	Linear Interpolation, relative coordinates
	3xx2
	3xx2-***.TXT

	Programming Arcs, radius method, abs. coords.
	3xx3
	3xx3-***.TXT

	Programming Arcs, IJK method
	3xx4
	3xx4-***.TXT

	Manually offseting tool path 

Checked using computer graphics
	3xx5
	3xx5-***.TXT

	Drilling & Tapping 
	3xx6
	3xx6-***.TXT

	Subprogram project
	2xx7
	2xx7-***.TXT

	Clock Project
	3xx8
	3xx8-***.TXT

	Programming using CDC
	3xx9
	3xx9-***.TXT

	
	
	

	
	xx indicates your lab number
	*** indicates your initials

	
	
	

	
	
	

	
	
	

	CNC Lathes, linear interpolation
	TBA
	

	CNC Lathes, programming 90 degree rounds
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


All lab assignments should be saved in two locations:


1. on your floppy disk


2. on the network server in your assigned directory.

Before bringing any assignment to the machine… always make sure you have saved the file to the floppy.  Print the program after saving every time you wish to load it onto the machine.  The instructor or LIA will keep the printouts each time you load the file.  
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