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COURSE DESCRIPTION 

This course introduces machining operations as they relate to the metalworking industry.  Topics include machine shop safety, measuring tools, lathes, saws, milling machines, bench grinders, and layout instruments.  Upon completion, students will be able to perform the basic operations of measuring, layout, drilling, sawing, turning, and milling.  

CREDIT HOURS 

Theory

2 credit hours

Lab


1 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 
MT 148/AUT 151
INSTRUCTIONAL NOTE:  This course is aligned with NIMS Standards.  It is predominantly theory with some lab work.  Most of the performance objectives are covered in the co-requisite lab course.  
 “Basic Drill Press Operations,” is provided for informational purposes only.  Use it as additional material as needed, but it is not a required module.
GENERAL INSTRUCTIONAL GOALS  

· Cognitive:  Comprehend principles and concepts related to machine shop technology.

· Psychomotor:  Apply principles of machine shop technology.

· Affective:  Value the importance of adhering to policy and procedures related to machine shop technology.

INDUSTRY/PROFESSIONAL COMPETENCIES/STUDENT PERFORMANCE

Unless otherwise indicated, evaluation of student’s attainment of cognitive and performance objectives is based on knowledge gained from this course.  During performance evaluations, students will be provided necessary tools, equipment, materials, specifications, and any other resources necessary to accomplish the task.  Specifications may be in the form of, but not limited to, certification agencies, national and state codes, health care facility policies, locally developed lab/clinical assignments, or any combination of specifications.

INDUSTRY COMPETENCIES
· Perform tasks in a safe manner. 
· Value the importance of adhering to safety policies. 
· Use and maintain common machine shop tools. 
· Apply machine shop practices to setup and layout materials. 
· Calculate speeds and feeds. 
· Describe principles of material properties and metal working. 
· Describe the use of cutting and holding tools and devices. 
· Set up and operate a power saw. 
· Set up and operate a lathe. 
· Set up and operate a grinding machine.
· Set up and operate a milling machine.
	MODULE A – SAFETY AND TOOL USE

	Module Description – This module is an introduction to the safe use and operation of machine shop tools.  While safety will be stressed throughout any Automotive Manufacturing Technology course, this module is to make sure that students understand how to be safe while working around dangerous equipment.


	Module Outline

· Safety

· Safety policies

· Purpose

· Importance

· House keeping

· OSHA Overview

· Personal Protective Equipment (PPE)

· Lock Out/Tag Out procedures

· Material Data Safety Sheets (MSDSs)

· Tool safety

· Importance

· Machine safety checks

· Safety hazards

· Lifting, transporting, and storing heavy objects

· Machine Shop Tools

· Types

· Use

· Maintaining



	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Perform tasks in a safe manner. 
	A1.1
Given a variety of lab situations, perform assigned tasks in a safe manner.  

NOTE:  This is an ongoing evaluation.
	3

	A2.0
Value the importance of adhering to safety policies. 
	A2.1
This competency is measured affectively.
	A

	A3.0
Use and maintain common machine shop tools. 
	A3.1
This is a cognitive assessment.
	3

	LEARNING OBJECTIVES 
	KSA 

	A1.1.1
Explain the purpose and importance of safety policies.
A1.1.2
Explain the use of personal protective equipment.
A1.1.3
Explain Lock Out/Tag Out procedures.

A1.1.4
Explain good housekeeping practices.

A1.1.5
Explain the importance of practicing tool safety

A1.1.6
Explain the importance of performing machine safety checks of equipment and accessories.

A1.1.7
Describe an appropriate response to various safety hazards.
A1.1.8
Explain procedures for safe lifting, transporting, and storing heavy objects.
A1.1.9
Describe how to safely handle coolants, cutting fluids, and lubricants.

A1.1.10
Describe the identification, handling, and storage of hazardous materials.

A1.1.11
Explain the importance of the Occupational Safety & Health Act (OSHA).

A1.1.12 
Differentiate between employer and employee responsibilities as outlined by OSHA.

A.1.1.13
Explain the purpose of material data safety sheets (MSDSs).
	3
3
3
2
2
2
2
2
2
2
2
2
2

	A2.1.1
Prioritize safety issues in relation to machine shop activities.
	A

	A3.1.1
Identify common and specialty tools used in a machine shop.

A3.1.2
Match the proper tool to its use.
A3.1.3
Describe procedures for effective maintenance of machine shop tools.
	1
1
3



	MODULE B – GENERAL MACHINE SHOP PRACTICES

	Module Description – This module is designed to teach the students some of the basic terms that they will encounter in machine tool classes.  They will also acquire some foundational knowledge that will benefit them in any later machine tool classes they will take.

	Module Outline

· Terms and definitions

· Interpreting mechanical drawings

· Machining measurement instruments

· Lubricants

· Coolants

· Cutting fluids

· Calculating speeds and feeds

· Tolerance compliance

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Apply machine shop practices to setup and layout materials.  
	B1.1
Given mechanical drawing, transfer the specifications for machine shop applications. 
	2

	
	B1.2 
Perform specified basic machine operations on machine tools
	2

	B2.0
Calculate speed and feeds. 
	B2.1
This competency is measured cognitively.
	3

	B3.0
Describe the industry requirement of producing parts within specified limits. 
	B3.1
This competency is measured cognitively.
	2

	LEARNING OBJECTIVES
	KSA



	B1.1.1
Define terms used in machine shop practices. 

B1.1.2
Perform specified mathematical operations.

B1.1.3
Interpret mechanical drawings.

B1.1.4
Differentiate the various applications for machining measurement instruments.

B1.1.5
Read various machining measurement instruments

B1.1.6
Explain the use of various layout tools.

B1.1.7
Differentiate between types and applications of various lubricants, coolants, and cutting fluids used in machine shop practices.

B1.1.8
Describe various considerations when performing basic machining operations.
	1
2
3
3
3
3
3
2

	B2.1.1
Calculate speeds and feeds for various machine shop applications.
	3

	B3.1.1
Explain the importance of quality control in machining operations.
B3.1.2
Explain the importance of inspecting the tolerances and specifications of machined parts.
	2
2



	MODULE C – METAL WORKING PRINCIPLES

	Module Description – This module introduces the students to many elements of working with metals.  They will come to understand the properties of various metals and the uses of various cutting tools for those metals.

	Module Outline

· Common materials

· Ferrous

· Non-ferrous

· Ductile

· Elements affecting materials

· Cutting interface

· Machinability

· Cutter presentation

· Cutter geometry

· Chip load capacity

· Tools & devices

· Cutting tools

· Tool holding devices

· Workholding devices



	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Describe principles of material properties and metal working. 
	C1.1   This competency is measured cognitively.
	2


	C2.0
Describe the use of cutting and holding tools and devices. 
	C2.1   This competency is measured cognitively.
	3

	LEARNING OBJECTIVES
	KSA

	C1.1.1
Recognize common materials and their principal properties relevant to machining tasks.

C1.1.2
Recognize differences between ferrous and non-ferrous, magnetic, and ductile materials.

C1.1.3
Explain the relationship of cutter and work piece.

	2
2
2


	C2.1.1
Identify and explain the use of various cutting tools.

C2.1.2
Identify and explain the use of various tool-holding devices.

C2.1.3
Identify and explain the use of various work holding devices.
	3
3
3


	MODULE D – POWER SAW FUNDAMENTALS

	Module Description – This module introduces the students to basic power saw components and procedures.

	Module Outline

· Related safety

· Types of power saws

· Blades

· Components of power saws

· Power saw operations

· Setup

· Types of cuts

· Speeds and feeds/surface footage (power saw)

· Layout

· Material estimation



	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Describe principles of setting up and operating a power saw. 
	D1.1
This competency is measured cognitively.
	3


	LEARNING OBJECTIVES
	KSA

	D1.1.1
Identify common types of power saws found in machine shops.
D1.1.2
Match the saw blade to its application.
D1.1.3
Identify the major components of a power saw and their functions.

D1.1.4
Describe how to set up a power saw for safe operations.

D1.1.5
Describe considerations for determining proper speeds for various power saw applications.

D1.1.6
Describe how to perform various types of cuts using a power saw.

D1.1.7 
Estimate the amount of material needed for a project.

D1.1.8 
Describe how to layout materials for a sawing application.
	1
3
2
3
3
3
2
3


	MODULE E – BASIC LATHE FUNDAMENTALS

	Module Description – This module introduces the students to basic lathe components and procedures.

	Module Outline

· Related safety

· Types of lathes

· Tool geometry

· Components of lathes

· Speeds and feeds (lathe)

· Lathe operations

· Setup

· Basic turning



	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	E1.0
Describe principles of setting up and operating a lathe. 
	E1.1
This competency is measured cognitively.
	3

	LEARNING OBJECTIVES
	KSA

	E1.1.1
Identify common types of lathes found in machine shops.

E1.1.2
Match the tool shaping to its lathe application.

E1.1.3
Identify the major components of a lathe and their functions.

E1.1.4
Describe how to set up a lathe for safe operations.

E1.1.5
Describe proper speeds for various lathe applications.

E1.1.6
Describe how to perform various functions using a lathe.
	1
3
2
3
3
2


	MODULE F – GRINDING MACHINE FUNDAMENTALS

	Module Description – This module introduces the students to basic grinding machine components and procedures.

	Module Outline

· Related safety

· Types of basic grinding machines

· Grinding wheels

· Components of grinding machines
· Speeds and feeds
· Grinding machine operations
· Set-up


	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	F1.0
Describe principles of setting up and operating a grinding machine. 
	F1.1
This competency is measured cognitively.
	3

	LEARNING OBJECTIVES
	KSA

	F1.1.1
Identify common types of grinders found in machine shops.

F1.1.2
Match the grinding wheel to its application.

F1.1.3
Explain how to ring test a grinding wheel. 

F1.1.4
Explain the function of the major components of a grinder.

F1.1.5
Describe how to set up a grinder for safe operations.

F1.1.6
Determine proper speeds and feeds for various grinding applications.

F1.1.7
Describe how to perform safe grinding functions.
	1
3
2
2
2
3
3


	MODULE G – MILLING MACHINE FUNDAMENTALS

	Module Description – This module introduces the students to basic milling machine components and procedures.

	Module Outline

· Related safety

· Types of milling machines

· Components of milling machines

· Speeds and feeds

· Milling machine operations

· Setup



	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	G1.0
Describe principles of setting up and operating a milling machine. 
	G1.1
This competency is measured cognitively.
	3


	LEARNING OBJECTIVES
	KSA

	G1.1.1
Identify common types of milling machines found in machine shops.

G1.1.2
Identify the major components of a milling machine and their functions.

G1.1.3
Describe how to set up a milling machine for safe operations.

G1.1.4
Determine proper speeds for various basic milling applications.
G1.1.5
Describe how to safely perform various functions while using a milling machine.
	1
2
3
3
3


	MODULE H – EMPLOYABILITY SKILLS

	Module Description – This module introduces the students to career opportunities available to a machinist as well information students will need to make them competitive for today’s job market.

	Module Outline

· Career planning

· Job application and interviewing

· Work ethics

· Interpersonal skills

· Planning and scheduling



	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	H1.0
Demonstrate knowledge of career opportunities and job requirements in the machining field. 
	H1.1
This competency is measured cognitively. 
	3


	LEARNING OBJECTIVES
	KSA

	H1.1.1 
Explain how personal aptitudes and abilities relate to career choices.

H1.1.2 
Describe the career opportunities in the field of machining.

H1.1.3 
Relate local educational opportunities to the regional machining employment demands.

H1.1.4 
Relate local educational opportunities to the national/international machining employment demands.

H1.1.5 
Discuss the job descriptions and associated wages and salary trends of the machining industry.

H1.1.6 
Explain industrial attendance and punctuality requirements for employees.

H1.1.7 
Discuss the code of dress appropriate to the machining field.

H1.1.8 
Explain interpersonal skill requirements to be successful in the machining field.

H1.1.9 
Describe the necessity to plan and schedule work in order to meet production requirements.

H1.1.10 
Explain the requirements needed for a resume.

H1.1.11 
Explain the components of a successful job interview.
	1
2
3
3
2
3
3
3
3
3
3


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

	MODULE I – DRILL PRESS FUNDAMENTALS 

	Module Description – This module introduces the students to basic drill press components and procedures.

	Module Outline

· Related safety
· Types of drill presses
· Drill bits
· Components of drill presses
· Speeds and feeds (drill press)
· Drill press operations
· Setup

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	I1.0   
Describe principles of setting up and operating a drill press. 
	I1.1
This competency is measured cognitively.
	3

	ENABLING OBJECTIVES
	KSA

	I1.1.1
Identify common types of drill presses found in machine shops.

I1.1.2
Match drill bits to various applications.

I1.1.3
Identify the major components of a drill press and their functions.

I1.1.4
Describe how to set up a drill press for safe operation.

I1.1.5
Describe considerations for determining proper speeds for various drill press applications. 
	1
3
2
3
3


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
	6%
	44%
	50%
	

	Module B
	9%
	36%
	55%
	

	Module C
	
	50%
	50%
	

	Module D
	14%
	29%
	57%
	

	Module E
	17%
	33%
	50%
	

	Module F
	14%
	57%
	29%
	

	Module G
	20%
	20%
	60%
	

	Module H
	9%
	18%
	73%
	


The KSA is NOT determined by the verb used in the learning objective, but rather in the context in which the verb is used and the depth of knowledge and skills required. 
Example: Three KSA levels using the same verb (describe):
KSA 1 – Describe three characteristics of metamorphic rocks. (simple recall)

KSA 2 – Describe the difference between metamorphic and igneous rocks. (requires cognitive processing to determine the differences in the two rock types)

KSA 3 – Describe a model that you might use to represent the relationships that exist within the rock cycle. (requires deep understanding of rock cycle and a determination of how best to represent it)

	Learner’s Knowledge, Skills and Abilities

	Indicator
	Key Terms
	Description

	1

Recall & Reproduction
	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

Skills & Concepts
	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

Strategic Thinking
	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

Extended Thinking
	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.  

	A
Attitudes and Motivation
	Affective Objective
	· Describes learning objectives that emphasize a feeling tone, an emotion, or a degree of acceptance or rejection.  

· Objectives vary from simple attention to selected phenomena to complex but internally consistent qualities of character and conscience. 

· Expressed as interests, attitudes, appreciations, values, and emotional sets or biases.
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