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COURSE DESCRIPTION: This course covers manual milling operations.  Emphasis is placed on related safety, types of milling machines and their uses, cutting speed, feed calculations, and set-up and operation procedures. Upon completion, students should be able to apply manual milling techniques (vertical and horizontal/universal) to produce machine tool projects.   This course is aligned with NIMS certification standards.    

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)

PREREQUISITE COURSES 
As determined by college.
CO-REQUISITE COURSES 
As determined by college.
INSTRUCTOR NOTE 

Based on the low number of schools possessing a Horizontal Milling Machine, Module E is provided here for informational purposes only.  If you have the appropriate equipment then please include it in your instruction, but it is not a required module. 

PROFESSIONAL COMPETENCIES

· Safely set up and maintain a manual milling machine in preparation to produce a part.

· Develop a work plan to be used for part production.

· Safely use a vertical manual milling machine to produce a part.

· Safely use a horizontal/universal manual milling machine to produce a part.

· Document a process improvement recommendation.   
INSTRUCTIONAL GOALS

· Cognitive – Comprehend principles and concepts related to manual Milling Operations.
· Psychomotor – Apply principles of manual Milling Operations.
· Affective – Value the importance of adhering to policy and procedures related to manual Milling Operations.
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 – MANUAL MILLING SETUP AND MAINTENANCE

	MODULE DESCRIPTION – This module outlines the methods of how to setup and care for a manual milling machine.  Emphasis is placed on the machinist’s responsibility to maintain the machinery. NIMS Level 1Duty Areas 2.5 and 2.6

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Safely set up and maintain a manual milling machine in preparation to produce a part.
	A1.1
Set up a manual milling machine according to process plans and the part print specification. 
	3

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

	
	A1.3 
Use appropriate tooling maintenance procedures for manual milling operations.
	3

	LEARNING OBJECTIVES 
	KSA

	A1.1.1
Select the appropriate milling machine to match the part to be produced.

A1.1.2 
Select the appropriate work holding device for a manual milling project.

A1.1.3 
Select the appropriate cutting tool for a manual milling project.

A1.1.4 
Calculate speeds and feeds for a given cutting tool.

A1.1.5 
Select the cutting fluid appropriate for the material being machined.

A1.1.6 
Differentiate the various components of a manual milling machine.

A1.1.7 
Describe safety precautions and practices including proper housekeeping practices.

A1.1.8 
Indicate various attachments used for manual milling operations.
	3

3

3

3

3

2

3

3



	A1.2.1 
Explain proper machine lubrication procedures.

A1.2.2 
Explain the necessity and procedures for cleaning the machinery and work area.
	3

4



	A1.3.1 
Describe how to properly handle cutting tools.

A1.3.2 
Describe the proper storage of cutting tools
	3

3

	MODULE A OUTLINE:
· Related safety

· Machine types

· Machine maintenance

· Components

· Accessories

· Cutters

· Dividing head

· Rotary table

· Work holding devices

· Others

· Setting speeds & feeds

· Cutting fluid applications

· Tooling maintenance

· Indicating attachments


	MODULE B – WORK PLANNING (MANUAL MILLING OPERATIONS)

	MODULE DESCRIPTION – This module details how to plan work for a manual milling operation including related machining calculations; order of operations; selection of required tools, workholding devices, cutting fluids, etc.  Layout skills are also emphasized.  NIMS Level 1, Duty Areas 2.5 and 2.6, and NIMS Level 2, Duty Areas 2.5, 2.6, 2.7, 2.8, and 2.9, are addressed in this module.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Develop a work plan to be used for part production.
	B1.1
Complete a process planning sheet that will be used to safely perform a manual milling operation.
	3

	LEARNING OBJECTIVES 
	KSA

	B1.1.1 
Select the proper manual milling machine to match the prints and specifications for a given project.

B1.1.2 
Select the appropriate materials to match the prints and specifications for a given project.

B1.1.3 
Select the tooling to match the prints and specifications for a given project.

B1.1.4 
Calculate the speeds and feeds to match the tooling and materials for a given project.

B1.1.5 
Select the proper work holding devices(s) for a given project.

B1.1.6 
Select the appropriate cutting fluid to match the cutting tool use 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 
Read and explain specifications for gears, splines, and serrations.

B1.1.10 
Identify potential safety hazards that may exist for a given project.
	3
3

3

3

3

3

3

3
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3

	MODULE B OUTLINE:
· Machining calculations

· Speeds & feeds

· Other

· Order of operations

· Machine selection

· Work holding device selection

· Material selection

· Tooling selection

· Cutting fluid selection

· Layout

· Specifications 


	MODULE C – MANUAL MILLING MACHINE OPERATIONS (VERTICAL)

	MODULE DESCRIPTION – In this module, students are required to produce various machined parts on a vertical manual milling machine.  Vertical machining operations such as squaring up a block, boring, keyways/keyseats, drilling, tapping, slotting, reaming, and gear cutting are covered.  NIMS Level 1, Duty Areas 2.5 and 2.6, and NIMS Level 2, Duty Areas 2.5, 2.6, 2.7, 2.8, and 2.9, are addressed in this module.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Safely use a vertical manual milling machine to produce a part.
	C1.1
Safely produce a machine part per print specifications using a vertical manual milling machine.
	3

	LEARNING OBJECTIVES 
	KSA

	C1.1.1 
Select the appropriate machine accessories needed to perform various vertical manual machining operations.

C1.1.2 
Describe how to square up a block.

C1.1.3 
Explain how to perform a drilling operation.

C1.1.4 
Explain how to perform a keyway/keyseat operation.

C1.1.5 
Explain how to perform a boring operation.

C1.1.6 
Explain how to perform a tapping operation.

C1.1.7 
Explain how to perform a reaming operation.

C1.1.8 
Explain how to perform a slotting operation.

C1.1.9 
Explain how to perform basic gear cutting operations.

C1.1.10 Describe various related safety precautions when milling.
	3
3

3

3

3
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3

	MODULE C OUTLINE:
· Related safety

· Accessories

· Dividing head

· Rotary table

· Others

· Squaring up a block

· Boring

· Keyways/Keyseats

· Drilling

· Tapping

· Slotting

· Reaming

· Gear cutting




	MODULE D – INSPECTION (MANUAL MILLING OPERATIONS)

	MODULE DESCRIPTION – This module covers the machinist’s role in part inspection and process adjustment and improvement (Milling Operations).   NIMS Level 1, Duty Areas 2.5, 2.6, 3.1, and 3.2, and NIMS Level 2, Duty Areas 2.5, 2.6, 2.7, 2.8, 2.9, 3.1, and 3.2, are addressed in this module.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Document a process improvement recommendation.
	D1.1 
Select the required measuring instruments and conduct specified inspection procedures to include a written report and justification to accept or reject component parts.
	3

	
	D1.2 
Identify necessary steps required to bring a part into compliance.
	3

	
	D1.3 
Analyze and recommend improvements for production of milled part(s).
	3

	LEARNING OBJECTIVES 
	KSA

	D1.1.1 
Explain considerations for inspecting parts.

D1.1.2 
Identify, and explain the use of machining measurement instruments.

D1.1.3 
Describe the purpose of each measurement instrument

D1.1.4 
Explain the importance of inspecting the tolerances and specifications of machined parts.
	2

2

3

3

	D1.2.1 
State the purpose of process adjustment part production.

D1.2.2 
Describe the activities associated with process adjustment part production.
	2

2

	D1.3.1 
Explain how to take inspection results and determine improvements for part production.


	2

	MODULE D OUTLINE:
· Part inspection

· Process adjustment

· Process improvement




This module is provided as informational only.  It is not a required module.

	MODULE E – MANUAL MILLING OPERATIONS (HORIZONTAL/UNIVERSAL)

	MODULE DESCRIPTION – In this module, students are required to produce various machined parts on a horizontal manual milling machine.  Horizontal machining operations such as squaring up a block, boring, keyways/keyseats, drilling, tapping, slotting, reaming, and gear cutting are covered. NIMS Level 1, Duty Areas 2.5 and 2.6, and NIMS Level 2, Duty Areas 2.5, 2.6, 2.7, 2.8, and 2.9, are addressed in this module.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	E1.0
Safely use a horizontal manual milling machine to produce a part.
	E1.1 
Safely produce a machine part per print specifications using a horizontal/universal manual milling machine.
	3

	LEARNING OBJECTIVES 
	KSA

	E1.1.1 
Select the appropriate machine accessories needed to perform various vertical manual machining operations.

E1.1.2 
Describe how to square up a block.

E1.1.3 
Explain how to perform a drilling operation.

E1.1.4 
Explain how to perform a keyway/keyseat operation.

E1.1.5 
Explain how to perform a boring operation.

E1.1.6 
Explain how to perform a tapping operation.

E1.1.7 
Explain how to perform a reaming operation.

E1.1.8 
Explain how to perform a slotting operation.

E1.1.9 
Explain how to perform basic gear cutting operations.

E1.1.10 
Describe various related safety precautions when milling.
	3
3

3

3

3

3

3

3

3

3

	MODULE E OUTLINE:
· Related safety

· Accessories

· Dividing head

· Rotary table

· Others

· Squaring up a block

· Boring

· Keyways/Keyseats

· Drilling

· Tapping

· Slotting

· Reaming

· Basic gear cutting


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
	
	8.5%
	83%
	8.5%

	Module B
	
	10%
	90%
	

	Module C
	
	
	100%
	

	Module D
	
	71%
	29%
	

	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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