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COURSE DESCRIPTION 

This course introduces the programming, setup, and operation of CNC turning centers.  Topics include programming formats, control functions, program editing, part production, and inspection.  Upon completion, students should be able to manufacture simple parts using CNC turning centers.  This course is aligned with NIMS certification standards.  

CREDIT HOURS 

Theory

1 credit hours

Lab


2 credit hour

Total


3 credit hours

NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule lab hours as 3:1 and/or 2:1 contact to credit ratio.  Clinical hours are 3:1 contact to credit ratio. (Ref Board Policy 705.01)

PREREQUISITE COURSES 
Determined by college unless stated otherwise 

CO-REQUISITE COURSES 
Determined by college unless stated otherwise

PROFESSIONAL COMPETENCIES
· Understand CNC lathe components and safety. 
· Explain various aspects of lathe tooling. 
· Use the appropriate workholding device for different workpiece shapes.  
· Understand how the lathe coordinate system affects tool positioning and cutting operations. 
· Explain the concept of compensation and how it relates to tool offsets.  
· Recognize the important settings and features of a CNC lathe controller.  
· Set-up a CNC lathe. 
· Comprehend CNC programming concepts. 
· Create arcs and radii on a CNC lathe. 
· Operate a lathe controlled by a CNC program.
GENERAL INSTRUCTIONAL GOALS  

· Cognitive:  Comprehend principles and concepts related to Basic Computer Numerical Control Turning.
· Psychomotor:  Apply principles of Basic Computer Numerical Control Turning.
· Affective:  Value the importance of adhering to policy and procedures related to Basic Computer Numerical Control Turning.

STUDENT OBJECTIVES

Condition Statement:  Unless otherwise indicated, evaluation of student’s attainment of objectives is based on knowledge gained from this course.  Specifications may be in the form of, but not limited to, cognitive skills diagnostic instruments, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab/clinical assignments, or any combination of specifications.

	MODULE A – INTRODUCTION TO CNC LATHES AND SAFETY

	Module Description – This module serves as an introduction to CNC lathes, their components, capabilities, and the safety issues inherent with this equipment.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0   
Describe CNC lathe components and safety.
	A1.1
This competency is measured cognitively.
	2

	LEARNING OBJECTIVES
	KSA

	A1.1.1 
Describe various CNC lathe components and their function.

A1.1.2
Describe what shapes or pieces are produced by CNC lathe operations.

A1.1.3
Differentiate between advantages and disadvantages associated with manual and CNC lathes.
A1.1.4
Describe personal hazards associated with lathes.

A1.1.5
Describe the CNC safety rules.
	1
2
2
2
2

	Module A Outline

· Lathe components

· Lathe capabilities

· Manual and CNC lathes

· Advantages

· Disadvantages

· Safety hazards

· Safety rules




	MODULE B – TOOLING

	Module Description – This module explains various aspects of lathe tooling.  Topics include geometry of cutting tools, safety considerations, tool identification, and tool holders.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0   
Explain various aspects of lathe tooling. 
	B1.1
This competency is measured cognitively.
	2

	LEARNING OBJECTIVES
	KSA

	B1.1.1
Identify the various shapes lathe tools produce.

B1.1.2 
Describe the geometry of cutting tools.
B1.1.3
Describe safety considerations associated with various cutting tools.

B1.1.4
Explain a system for tool identification.

B1.1.5 
Describe how to install a tool holder.

B1.1.6
Describe the considerations when checking for chatter.

B1.1.7
Explain the process for repairing chatter.

B1.1.8
Describe various aspects to consider when troubleshooting tool failure.
B1.1.9
Differentiate between base tool materials and explain when tool inserts should be replaced.
	1
2
2
2
2
2
2
3
3

	Module B Outline

· Shapes

· Geometry

· Cutting tool safety

· Tool identification

· Tool holder installation

· Chatter

· Diagnosing

· Repairing

· Tool failure

· Tool inserts and base materials




	MODULE C – WORKHOLDING DEVICES

	Module Description – This module introduces various work-holding devices necessary for work-piece production.  Topics include safety, use of chucks, collets, and special purpose fixtures.  It also looks at advantages and disadvantages of various work-holding devices.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0   
Use the appropriate work-holding device for different work-piece shapes.  
	C1.1
Safely use various work-holding devices for specified work-piece production.
	3



	LEARNING OBJECTIVES
	KSA

	C1.1.1 
Differentiate between chucks, collets, and special purpose fixtures, and what shape each should be used with.

C1.1.2
Discuss safe work-holding practices.
C1.1.3
Describe how to set up soft jaws for cutting operations.

C1.1.4
Describe the advantages and disadvantages of various work-holding devices.

C1.1.5
Describe the procedure for changing a work-holding device.

C1.1.6
Identify the importance of work-holding concepts such as rigidity, clean surfaces, and overhang.

C1.1.7
Recognize when a tailstock should be used on a work-piece.

C1.1.8
Describe the procedure for machining soft jaws.
	2
3
2
2
2
3
3
2

	Module C Outline

· Devices

· Chucks

· Collets

· Special purpose fixtures

· Advantages and Disadvantages

· Changing

· Concepts

· Rigidity

· Clean Surfaces

· Overhang

· Safe work-holding practices

· Soft jaws

· Set up

· Machining

· Tailstocks




	MODULE D – COORDINATE SYSTEMS

	Module Description – This module helps the students understand how the lathe coordinate system affects tool positioning and cutting operations.  

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0   
Explain how the lathe coordinate system affects tool positioning and cutting operations. 
	D1.1
This competency is measured cognitively.
	2



	LEARNING OBJECTIVES
	KSA

	D1.1.1
Identify the kinds of information coordinate grids provide to the machine about cutting operations.

D1.1.2
Explain the various aspects of each axis and describe how to identify each.

D1.1.3
Describe when and how each basic positioning G-codes will be used in a program.

D1.1.4 
Describe how tool movements are related to the specifications contained in a blueprint.
D1.1.5
Describe how the lathe coordinate system affects tool positioning and cutting operations.

D1.1.6
Differentiate between machine zero, program zero, and the purpose of both locations.
D1.1.7
Describe how to correctly order a program based on information from a blueprint.
	2
2
2
2
2
2
2

	Module D Outline

· Coordinate grids

· Axis identification

· G-codes

· Tool movements and blueprints

· Lathe coordinate system

· Tool positioning  

· Cutting operations
· Zero locations

· Machine zero

· Program zero

· Blueprint ordering of a program




	MODULE E – TOOL OFFSETS

	Module Description – This module helps the student understand the concept of compensation and how it relates to tool offsets.  Topics include tool offsets, common methods for calling up a tool, and basic codes for cutter compensation.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	E1.0   
Explain the concept of compensation and how it relates to tool offsets.  
	E1.1
This competency is measured cognitively.
	2

	LEARNING OBJECTIVES
	KSA

	E1.1.1 
Describe tool offsets and how they are used in CNC programming.
E1.1.2
Identify the different types of tool offsets and the information each provides to the machine.

E1.1.3
Define various terms associated with offsets.

E1.1.4
Describe the most common methods for calling up a tool and associated offsets.

E1.1.5
Identify the basic codes relating to cutter compensation.

E1.1.6
Describe the benefits of using tool offsets.
	2
2
1
2
2
2

	Module E Outline

· Offsets

· Definitions

· Types

· Descriptions

· Calling up

· Benefits 

· Cutter compensation




	MODULE F – OPERATOR CONTROLS

	Module Description – This module teaches the important settings and features of a CNC lathe controller.  Topics include operational modes, system overrides, jogging, and the various machine tasks performed by each operator control.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	F1.0   
Recognize the important settings and features of a CNC lathe controller.
	F1.1
Demonstrate how to start up, home out, jog, and load programs on the machine.
	3

	LEARNING OBJECTIVES
	KSA

	F1.1.1 
Differentiate between the three different operational modes and when each is used.
F1.1.2
Describe the considerations when using any of the system overrides or the emergency stop.

F1.1.3
Describe the different methods for jogging.

F1.1.3
Describe the use of various operational procedures.

F1.1.4
Describe the various machining tasks performed by each operator control.
	3
3
3
3
3


	Module F Outline

· Operational modes

· System overrides

· Operational procedures

· Operator control and machining tasks




	MODULE G – LATHE SET-UP

	Module Description – This module describes the proper set–up of a CNC lathe.  Topics include the steps and documentation necessary to set-up a job.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	G1.0   Set-up a CNC lathe. 
	G1.1
Follow all procedures to safely set-up a lathe for a trial run.
	3

	LEARNING OBJECTIVES
	KSA

	G1.1.1 
Describe the documentation necessary to set-up a job.
G1.1.2
Describe steps involved in the set-up process and the correct sequence for performing these tasks.

G1.1.3
Describe how to perform a trial run before starting a job.

G1.1.4
Explain methods used to verify the set-up and program.
	2
3
2
2


	Module G Outline

· Documentation

· Set-up steps and sequence

· Trial runs

· Program and set-up verification




	MODULE H – UNDERSTANDING PROGRAMS

	Module Description – This module describes CNC programming concepts.  Students will learn word types and letter address specifications.  They will also learn decimal point programming, and learn to differentiate between various program formats and methods of programming.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	H1.0   
Comprehend CNC programming concepts. 
	H1.1
Use CNC programming concepts to produce basic shapes.
	3

	LEARNING OBJECTIVES
	KSA

	H1.1.1 
Describe word types and letter address specifications.

H1.1.2
Describe decimal point programming.

H1.1.3
List other programming functions available for CNC lathe.

H1.1.4
Differentiate between various program formats. 

H1.1.5
Differentiate between the applications of various methods of programming.

H1.1.6
Describe methods for storage and retrieval of program information.
	2
2
1
3
3
2

	Module H Outline

· Specifications

· Word types

· Letter addresses

· Decimal point programming

· Other programming functions

· Programming formats

· Application of programming methods

· Storing and retrieval of programming information




	MODULE I – PROGRAMMING ARCS

	Module Description – This module teaches the students about arcs and radii on CNC lathes.  It explains the purpose of arcs and radii as well as the various G codes for tool movement along these new movements.  

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	I1.0   
Create arcs and radii on a CNC lathe. 
	I1.1
Write a CNC program to produce specified arcs and radii.
	3

	LEARNING OBJECTIVES
	KSA

	I1.1.1 
Explain the purpose of radii.

I1.1.2
Explain various G-codes used for tool movement and which movement they control.

I1.1.3
Describe letter addresses used to create arcs and radii.
I1.1.4
Describe various types of circular cuts that can be made with a lathe.

I1.1.5
Explain which codes are necessary to develop the tool paths for the various types of circular cuts.

I1.1.6
Describe how I, J, K, and R addresses are used to make rounded or circular cuts and why one is preferable over another.
I1.1.7
Differentiate between cutting on a center point versus a radius value.  

I1.1.8
Explain the commands needed to produce specific part features.
	2
2
2
2
2
3
3
2

	Module I Outline

· Purpose of radii

· G-codes and tool movement

· Letter addresses

· Arcs

· Radii

· Circular cuts

· Tool paths

· I, J, K, and R addresses

· Rounded cuts

· Circular cuts

· Cutting on a center point

· Cutting on a radius value

· Commands and features 




	MODULE J – LATHE PROJECTS

	Module Description – This module is designed to help the student reach the application level using CNC lathes.  They will work on various projects using the concepts learned in this course.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	J1.0   
Operate a lathe controlled by a CNC program. 
	J1.1
Use CNC programs to produce specified parts. 
	3

	LEARNING OBJECTIVES
	KSA

	J1.1.1 
Describe safety considerations for lathe operations.
J1.1.2
Describe considerations for listing the machining operations for a specified part.

J1.1.3
Describe considerations for selecting a workholding device.

J1.1.4
Explain considerations for determining speeds and feeds transition.

J1.1.5
Describe how to calculate any unknown points.

J1.1.6
Explain considerations when determining the paths that the tools will take.

J1.1.7
Explain additional considerations when planning a program for a CNC lathe.

J1.1.8
Explain considerations for program creation for various parts.


	3
3
3
3
3
3
3
3


	Module J Outline

· Safety considerations

· Listing machining operations

· Workholding device selection

· Speeds and feeds transition

· Unknown points calculation

· Tool paths 

· Program planning

· Program creation




Learning Objectives Table of specifications

The table of specifications below identifies the percentage of objectives at a cognitive level for each module.  Instructors should develop sufficient numbers of test items at the appropriate level of evaluation. 
	
	Limited Knowledge and Proficiency
	Moderate Knowledge and Proficiency
	Advanced Knowledge and Proficiency
	Superior Knowledge and Proficiency

	KSA
	1
	2
	3
	4

	Module A
	20%
	80%
	
	

	Module B
	11%
	67%
	22%
	

	Module C
	
	62.5%
	37.5%
	

	Module D
	
	100%
	
	

	Module E
	17%
	83%
	
	

	Module F
	
	
	100%
	

	Module G
	
	75%
	25%
	

	Module H
	17%
	50%
	33%
	

	Module I
	
	75%
	25%
	

	Module J
	
	
	100%
	


	Learner’s Knowledge, Skills and Abilities

	Indicator
	Key Terms
	Description

	1
	Limited Knowledge and Proficiency
	· Identifies basic facts and terms about the subject or competency.

· Performs simple tasks associated with the competency.  Needs to be told or shown how to do most tasks.  

· Requires close supervision.

	2
	Moderate Knowledge and Proficiency
	· Identifies relationship of basic facts and states general principles and can determine step-by-step procedures for doing the competency.

· Performs most parts of the competency.  Needs help only on hardest parts.  

· Requires limited supervision.

	3
	Advanced Knowledge and Proficiency
	· Analyzes facts and principles and draws conclusions about the subject to include why and when the competency must be done and why each step is needed.  Can predict outcomes.

· Performs all parts of the competency.  Needs only a spot check of completed work.  

· Requires little or no direct supervision.

	4
	Superior Knowledge and Proficiency
	· Can evaluate conditions and make appropriate decisions as related to resolving problems. 

· Performs competency quickly and accurately with no direct supervision and is able to instruct and supervise others.  


[image: image1.jpg]Teaching and Learning Continuum

Teacher Contribution

Close Support

Receiving

Moderate Support

Accepting

Consulting

Internalizing

Synergy,

Synthesizing

Pedagogy

Mesagogy

Andragogy

Heutagogy

——Active
Independent

Learner Contribution ——— ¥




AUT 257





Basic Computer Numerical Control Turning I





Plan of Instruction





Effective Date:  2006					Version Number:  2011-1					








PAGE  
The Alabama Community College System

Copyright © 2011
All Rights Reserved

