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COURSE DESCRIPTION 

This course introduces the concepts and capabilities of computer numeric control (CNC) machine tools.  Topics include setup, operation, and basic applications.  Upon completion, students should be able to develop a basic CNC program to safely operate a lathe and milling machine.  This course is aligned with NIMS certification standards.  

CREDIT HOURS

Theory

1 credit hour

Lab


1 credit hour

Total


2 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 
As determined by college.
CO-REQUISITE COURSES 
As determined by college.
PROFESSIONAL COMPETENCIES

· Explain the principles of CNC. 
· Explain the basic principles of CNC programming. 
· Describe components and capabilities of machines commonly used for CNC applications. 
· Develop basic CNC programs for milling and turning machines. 
INSTRUCTIONAL GOALS

· Cognitive – Comprehend principles and concepts related to computer numerical control.
· Psychomotor – Apply principles of computer numerical control.

· Affective – Value the importance of adhering to policy and procedures related to computer numerical control.

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.

STUDENT LEARNING OUTCOMES
	MODULE A – PRINCIPLES OF CNC

	MODULE DESCRIPTION – This module introduces the students to the basic principles of a CNC machine.  Topics include common uses of a CNC, axis motions, tooling compensation, and offsets.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Explain the principles of CNC.
	A1.1
This competency is measured cognitively.
	2

	LEARNING OBJECTIVES 
	KSA

	A1.1.1
Define terms associated with CNC.

A1.1.2
Describe common uses of CNC in machining applications.

A1.1.3
Describe various axis motions 

A1.1.4
Describe various tooling compensation methods.

A1.1.5
Describe various fixture or work offset compensation methods

	1
2

2

2

2

	MODULE A OUTLINE:
· Terms and definitions

· Safe use of CNC in machining

· Axis Motion 

· Cartesian coordinate system

· Polar

· Assigning program zero

· Graphing

· Absolute versus Incremental

· Interpolation

· Basic motion types

· Rapid

· Straight

· Circular

· Feed

· Compensation

· Offsets

· Uses

· Organizing

· Types

· Tool length

· Tool sizing

· Cutter radius

· Cutter sizes

· Roughing and finishing

· Fixture or work offsets

· Dimensional tool offsets

· Tool nose radius 




	MODULE B – CNC PROGRAMMING CONCEPTS

	MODULE DESCRIPTION – This module introduces the students to basic CNC programming principles.  Topics include programming concepts, formats, methods, and development.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Explain the basic principles of CNC programming.
	B1.1
The competency is measured cognitively.
	2

	LEARNING OBJECTIVES 
	KSA

	B1.1.1
Describe word types and letter address specifications.

B1.1.2
Describe decimal point programming.

B1.1.3
List other programming functions.

B1.1.4
Differentiate between various program formats. 

B1.1.5
Differentiate between the applications of various methods of programming.

B1.1.6
Describe methods for storage and retrieval of program information.
	2
2

1

3

3

2

	MODULE B OUTLINE:
· Programming concepts

· Word types and letter address specifications (codes)

· Decimal point programming

· Other programming functions

· Program formatting

· Reasons

· Program formats

· Program startup

· Tool startup

· Program ending

· Methods for programming

· Manual

· Conversational

· CAM system 

· General information

· Define geometry

· Defining machining operations

· Program storage and retrieval

· Developing programs


	MODULE C – CNC MACHINE CHARACTERISTICS

	MODULE DESCRIPTION – This module describes the components and capabilities of CNC machines.  Topics include machine components, capacity, axis,  common functions, operations, and sequences.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Describe components and capabilities of machines commonly used for CNC applications.
	C1.1
This competency is measured cognitively.
	2

	LEARNING OBJECTIVES 
	KSA

	C1.1.1
Describe basic machining practices.

C1.1.2
Describe various machine components.

C1.1.3
Describe the properties of machine capacity and construction.

C1.1.4
Explain axis of motion.

C1.1.5
Describe various common programmable functions.

C1.1.6
Differentiate between various operation modes.

C1.1.7
Explain various sequences of operation for CNC machines.

C1.1.8
Explain why a given sequence of operation is used.
	2
1

2

2

2

3

2

3

	MODULE C OUTLINE:
· Basic machining practice
· Machine components
· Bed
· Way system
· Headstock
· Spindle
· Turret construction
· Tailstock
· Workholding devices
· Machine capacity and construction
· Maximum RPM

· Spindle speed

· Motor horsepower

· Tool capacity

· Way construction

· Rapid rate

· Cutting feed rate

· Accessories

· Axis

· Direction to Motion 

· Reference points

· Common programmable functions

· Spindle control

· Automatic tool changer (machining center)

· Tool change (on turning centers)

· Coolant control

· Automatic pallet changer

· Operation modes

· Manual

· Manual data input

· Edit

· Manual data input

· Program operation

· Tape

· Sequence of operation

· Manual

· Manual data input

· Program loading and saving

· Program display and editing

· Startup

· Program running




	MODULE D – CNC PROGRAMMING APPLICATIONS

	MODULE DESCRIPTION – This module teaches the students how to develop basic CNC programs for milling and turning machines.  Topics include safety, lathe operations, and milling machine operations.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Develop basic CNC programs for milling and turning machines.
	D1.1
Write a basic CNC program for various lathe applications.


	3

	
	D1.2
Write a basic CNC program for various milling machine applications. 
	3

	LEARNING OBJECTIVES 
	KSA

	D1.1.1
Describe safety considerations for lathe operations.

D1.1.2
Describe considerations for writing a CNC program for turning.

D1.1.3
Describe considerations for writing a CNC program for facing.

D1.1.4 
Describe considerations for writing a CNC program for cornering.
	2

3

3

3

	D1.2.1
Describe safety considerations for milling machine operations.

D1.2.2
Describe considerations for writing a CNC program for straight moves.

D1.2.3
Describe considerations for writing a CNC program for angular moves.

D1.2.4
Describe considerations for writing a CNC program for circular moves.
	2

3

3

3

	MODULE D OUTLINE:


· Safety considerations

· Lathe

· Turning

· Facing

· Cornering

· Milling

· Straight

· Angular

· Circular




LEARNING OUTCOMES Table of specifications

The table below identifies the percentage of learning objectives 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
	17%
	50%
	33%
	

	Module C
	12.5%
	62.5%
	25%
	

	Module D
	
	25%
	75%
	


	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.  
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