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COURSE DESCRIPTION:
This course covers the operation and safety practices for engine lathes. Topics include turning, grinding, boring, chamfering, necking, grooving, and threading. Upon completion, students should be able to safely operate an engine lathe using appropriate attachments.
CREDIT HOURS

Theory

1 credit hour

Lab


2 credit hours
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)

Date_____________ Name & Contact information ____________________________

Company Name_______________________________________________________________

Please indicate whether this course applies to your particular industry: Yes___ No____

If NO, please move on to the next course to be reviewed.
	Course Evaluated

MSP 105, AUT 153 Lathes
Based on your company’s standards, please place a check in the appropriate box for each question. Provide your comments below for any rating of (1) CHANGES NEEDED.
	Changes Needed
	Adequate
	Aligns Well

	
	1
	2
	3

	1.
How well do the listed industry competencies reflect expectations of entry- level employees associated with your company?
	
	
	

	Comments:



	2.
How well does the material in each module reflect your company’s standards in scope and quantity?
	
	
	

	Comments:



	3.
How well do the performance objectives and their KSA level reflect your company’s standards? (Please see KSA chart)
	
	
	

	Comments:



	4.
How well do the learning objectives and their KSA level reflect your company’s standards? (Please see KSA chart)
	
	
	

	Comments:



	5.
Given the entire content of this course how frequently is this information used? (1) Annually, (2) Monthly , (3) Daily/Weekly
	
	
	

	Comments:



	6.
How frequently should this course be evaluated by industry? 


(1) Annually, (2) Every 3 years , (3) Every 5 years

	
	
	

	7.
Are there competencies listed that are not required of individuals in your company? Use column 1 for Yes and column 3 for No. 
	
	
	

	If you answered yes (1), please list what should be removed.


	8.
Are there competencies not listed that you expect in an individual at the entry-level position in your company? Use column 1 for Yes and 3 for No.
	
	
	

	If you answered yes (1), please list what is missing.



STUDENT LEARNING OUTCOMES

	MODULE A – MANUAL LATHE SETUP AND MAINTENANCE

	MODULE DESCRIPTION – This module covers advanced features involved in setting up and maintaining manual lathe machinery.  Topics include safety, tolerance and set up, components, setting speeds and feeds, accessories, turning in a chuck, face cutting, turning multiple diameters, center drilling, angle cuts, threading, knurling tools, knurling a work piece, grooving tools, mandrels, and rests. NIMS Level 1, Duty Areas 2.3 and 2.4, and NIMS Level 2, Duty Areas 2.3 and 2.4, are addressed in this module.  

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Safely set up and maintain a manual lathe in preparation to produce a part.
	A1.1 
Safely set up a manual lathe in order to produce various parts to match specifications using all appropriate trade techniques. 
	3

	
	A1.2
Use appropriate routine and tooling maintenance procedures while setting up and operating a manual lathe.
	3

	LEARNING OBJECTIVES 
	KSA

	A1.1.1 
Describe manual lathe safety precautions and practices including proper housekeeping.

A1.1.2 
Explain advanced tolerancing principles in setting up the manual lathe.

A1.1.3 
Describe the purpose of the main operative components of a manual lathe.

A1.1.4 
Describe how to set up the manual lathe in order to turn at the correct speed and feed to achieve appropriate surface finish print specification requirements.

A1.1.5 
Identify the appropriate work holding device for a manual lathe project.

A1.1.6 
Identify the appropriate cutting tool for a manual lathe project.

A1.1.7 
Explain the procedure for setting up and turning a part between centers.

A1.1.8 
Explain the procedure for setting up and turning a part in a chuck.

A1.1.9 
Explain the procedure for setting up a manual lathe for face cutting a work piece.

A1.1.10 
Explain the procedure for setting up a manual lathe for turning multiple diameters.

A1.1.11 
Explain the procedure for setting up a manual lathe for center drilling a work piece.

A1.1.12 
Explain the procedure for setting up a manual lathe for performing angle cuts.

A1.1.13 
Explain the procedure for setting up a manual lathe for threading a work piece.

A1.1.14 
State the purpose of each knurling tool.

A1.1.15 
Explain the procedure for setting up a manual lathe for knurling a work piece.

A1.1.16 
State the purpose of various grooving tools.

A1.1.17 
State the purpose of various form-turning tools.

A1.1.18 
Explain how to use various types of mandrels.

A1.1.19 
Explain how to use various types of rests.
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	A1.2.1
Identify appropriate machine lubricants.

A1.2.1 
Describe proper machine lubrication procedures.

A1.2.2 
Discuss the machinist’s responsibility and methods for cleaning the machinery and work area.

A1.2.4 
Describe how to properly handle cutting tools.

A1.2.5 
Describe how to properly maintain and store cutting tools.
	3

3

4

3

3

	MODULE A OUTLINE:

· Safety 

· Tolerance and set up

· Components 

· Setting speeds & feeds

· Accessories

· Cutting tools

· Tool holders

· Work holding devices

· Others

· Turning in a chuck

· Face cutting

· Turning multiple diameters

· Center drilling

· Angle cuts

· Threading

· Knurling tools

· Knurling a work piece

· Grooving tools

· From turning tools

· Mandrels

· Rests

	Comments:




	MODULE B – WORK PLANNING (MANUAL LATHE OPERATIONS)

	MODULE DESCRIPTION – This module covers proper work planning to perform manual lathe operations including calculations; layout; and selection of machinery, materials, tooling, work-holding device selection, and cutting fluid selection.  NIMS Level 1, Duty Areas 1.1, 2.3, and 2.4, and NIMS Level 2, Duty Areas 1.1, 2.3, and 2.4, are addressed in this module.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Develop a work plan to be used for part production.
	B1.1
This competency is measured cognitively.
	3

	LEARNING OBJECTIVES 
	KSA

	B1.1.1 
Explain how to select the proper manual turning machine,  based on the order of operations and print specifications for a given manual lathe project.

B1.1.2 
Explain how to select the appropriate materials to match the prints and specifications for a given manual lathe project.

B1.1.3 
Explain how to select the appropriate tooling to perform a given manual lathe operation based on materials and equipment used.

B1.1.4 
Calculate the speeds and feeds and dimensions required to perform a given lathe operation based on print specifications.

B1.1.5 
Describe how to select the proper work holding devices(s) for a given project.

B1.1.6 
Explain how to select the appropriate cutting fluid to match the cutting tool used on a project.

B1.1.7 
List the correct sequence of machining steps involved in a machining project.

B1.1.8 
Layout a project to comply with part dimensions on drawings.

B1.1.9 
Identify potential safety hazards that may exist for a given project.
	3
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	MODULE B OUTLINE:

· Machining calculations (including speeds & feeds)

· Order of operations

· Machine selection

· Material selection

· Tooling selection

· Layout

· Work holding device selection

· Cutting fluid selection



	Comments:




	MODULE C – OUTER DIAMETER OPERATIONS (MANUAL LATHE)

	MODULE DESCRIPTION – This module covers advanced outer diameter (O/D) manual lathe operations.  Topics include safety, forming, tapers, grooving and cut off, threading, facing, knurling, and turning.  NIMS Level 1, Duty Areas 1.1, 2.3, and 2.4, and NIMS Level 2, Duty Areas 1.1, 2.3, and 2.4, are addressed in this module.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Safely use a manual lathe to produce parts requiring various outer diameter (O/D) machining techniques.
	C1.1
Safely produce parts according to print specifications, using outer diameter (O/D) manual lathe machining techniques.
	3

	LEARNING OBJECTIVES 
	KSA

	C1.1.1 
Identify potential safety hazards that may exist.

C1.1.2 
Describe how face an object using a manual lathe.

C1.1.3 
Explain how to turn an outer diameter using a manual lathe.

C1.1.4 
Describe how to cut a thread on an outer diameter using a manual lathe.

C1.1.5 
Explain how to perform a forming operation on an outer diameter using a manual lathe.

C1.1.6 
Describe how to cut a taper on an outer diameter using a manual lathe.

C1.1.7 
Explain how to knurl on an outer diameter using a manual lathe.

C1.1.8 
Describe how to groove and cut off an object on the outer diameter using a manual lathe.
	3
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	MODULE C OUTLINE:

· Related safety

· Forming

· Tapers

· Grooving and cut off

· Threading

· Facing

· Knurling

· Turning



	Comments:




	MODULE D – INNER DIAMETER OPERATIONS (MANUAL LATHE)

	MODULE DESCRIPTION – This module covers advanced inner diameter (I/D) manual lathe operations.  Topics include safety, drilling, reaming, tapping, boring, forming, tapers, grooving, threading, and facing.  NIMS Level 1, Duty Areas 1.1, 2.3, and 2.4, and NIMS Level 2, Duty Areas 1.1, 2.3, and 2.4, are addressed in this module.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Safely use a manual lathe to produce parts requiring various inner diameter (I/D) machining techniques.
	D1.1
Safely produce parts according to print specifications, using inner diameter (I/D) manual lathe methods.
	3

	LEARNING OBJECTIVES 
	KSA

	D1.1.1 
Identify potential safety hazards that may exist.

D1.1.2 
Explain how to drill a hole using a manual lathe.

D1.1.3 
Describe how to face an object internally using a manual lathe.

D1.1.4 
Explain how to ream a hole using a manual lathe.

D1.1.5 
Describe how to bore an inner diameter using a manual lathe.

D1.1.6 
Explain how to tap a hole using a manual lathe.

D1.1.7 
Describe how to cut a thread on an inner diameter using a manual lathe.

D1.1.8 
Explain how to perform a forming operation on an inner diameter using a manual lathe.

D1.1.9 
Describe how to cut a taper on an inner diameter using a manual lathe.

D1.1.10 Explain how to groove an object in the inner diameter using a manual lathe.
	3
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	MODULE D OUTLINE:

· Related safety

· Drilling

· Reaming

· Tapping

· Boring

· Forming

· Tapers

· Grooving

· Threading

· Facing



	Comments:




	MODULE E – INSPECTION (MANUAL TURNING OPERATIONS)

	MODULE DESCRIPTION – This module covers the machinist’s role in part inspection and process adjustment and improvement (manual lathe operations).   NIMS Level 1, Duty Areas 1.1, 2.3, 2.4, 3.1, and 3.2, and NIMS Level 2, Duty Areas 1.1, 2.3, 2.4 3.1, and 3.2, are addressed in this module.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	E1.0
Document a process improvement recommendation.
	E1.1 
Select the required measuring instruments and conduct specified inspection procedures to include a written report and justification to accept or reject component parts.
	2

	
	E1.2 
Identify necessary steps required to bring a part into compliance.
	2

	
	E1.3 
Analyze and recommend improvements for production of milled part(s).
	2

	LEARNING OBJECTIVES 
	KSA

	E1.1.1 
Explain considerations for inspecting parts.

E1.1.2
Explain the use of machining measurement instruments.

E1.1.3 
Describe the purpose of each measurement instrument.

E1.1.4 
Explain the importance of inspecting the tolerances and specifications of machined parts.
	2

2

2

2

	E1.2.1 
State the purpose of process adjustment part production.

E1.2.2 
Describe the activities associated with process adjustment part production.
	2

2

	E1.3.1 
Explain how to take results of an inspection and determine improvements for the production of parts.
	2

	MODULE E OUTLINE:

· Part inspection

· Process adjustment

· Process improvement

	Comments:




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
	
	21%
	75%
	4%

	Module B
	
	
	100%
	

	Module C
	
	
	100%
	

	Module D
	
	
	100%
	

	Module E
	
	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.  
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