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COURSE DESCRIPTION  

This course focuses on the concepts and applications of preventive maintenance.  Topics include the introduction of alignment equipment, job safety, tool safety, preventive maintenance concepts, procedures, tasks, and predictive maintenance concepts.  Upon course completion, students will demonstrate the ability to apply proper preventive maintenance and explain predictive maintenance concepts. 

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 manipulative (3:1 contact to credit hour ratio) or experimental (2:1 contact to credit hour ratio).

PREREQUISITE COURSES 
Determined by college unless stated otherwise.

CO-REQUISITE COURSES 
Determined by college unless stated otherwise.

INSTRUCTIONAL NOTE:  Foundational academic skills in General Math such as integers, percents, ratio and proportions, metric system and linear equations and Technical Writing such as research, organization, composition, documentation, and report presentation are used throughout this discipline.
INDUSTRY COMPETENCIES:
· Use tools properly and safely

· Read and interpret blueprints and schematics

· Align machinery and components

· Clean and lubricate equipment

· Maintain mechanical and electrical systems

· Use electrical test equipment

· Perform inspection of hydraulic systems

· Replace hydraulic system components

· Lubricate hydraulic systems

· Perform inspection of pneumatic systems

· Replace pneumatic system components

· Lubricate pneumatic systems

GENERAL INSTRUCTIONAL OBJECTIVES:    

The cognitive objective of this course is for each student to comprehend foundational knowledge needed to perform stated entry-level industry competencies.

INDUSTRY COMPETENCIES/STUDENT PERFORMANCE OBJECTIVES:

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, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab assignments, or any combination of specifications.

	MODULE A – PRINCIPLES OF PREVENTIVE MAINTENANCE 

	INDUSTRY COMPETENCIES
	STUDENT PERFORMANCE

	Use tools properly and safely
	Select the proper tools for use with the lab assignment.

Use tools safely.

	Read and interpret blueprints and schematics
	Identify components and symbols on blueprints.

Identify components and symbols on the schematics.

Identify components and symbols on hydraulics schematics.

	ENABLING OBJECTIVES/KEY INDICATORS

	· Explain the safe use of personal protective equipment

· Explain hazards associated with specific types of equipment and tools

· Explain the process of performing machine operator safety checks of equipment and accessories

· Identify elements of an effective preventive maintenance program

· Explain the importance of preventive maintenance

· Explain the importance of documentation of preventive maintenance

· Identify blueprint and schematics symbols and components

· Explain Predictive Maintenance concepts as related to:

· Vibration analysis

· Ultrasonic analysis

· Thermograph analysis

· Oil analysis

· Motor surge analysis

· Data collection techniques

· Component inspection

· Component adjustment to specification


	MODULE B – MAINTAINING MECHANICAL SYSTEMS

	INDUSTRY COMPETENCIES
	STUDENT PERFORMANCE

	Troubleshoot mechanical systems
	Troubleshoot a mechanical system and identify the fault.

	Align machinery and components
	Set up alignment instrument for use.

Calibrate alignment instruments.

Align a mechanical component.

	Clean and lubricate equipment
	Clean a component of a mechanical system.

Lubricate a component of a mechanical system.

	ENABLING OBJECTIVES/KEY INDICATORS

	· Explain the process of troubleshooting mechanical systems

· Identify types of alignment instruments

· Identify components of alignment instruments

· Explain the process of setting up alignment instruments

· Explain the process of calibrating alignment instruments

· Identify cleaning compounds used for mechanical systems

· Differentiate between cleaning compounds used for mechanical systems

· Identify types of industrial lubricants

· Differentiate between industrial lubricants


	MODULE C – MAINTAINING ELECTRICAL SYSTEMS

	INDUSTRY COMPETENCIES
	STUDENT PERFORMANCE

	Troubleshoot electrical systems
	Troubleshoot an electrical system and identify the fault.

	Clean an electrical component
	Clean an electrical system component.

	Lubricate an electrical component
	Lubricate an electrical system component.

	Use electrical test equipment
	Use a multimeter to test for power, resistance, volts, and amps of an electrical component.

Use an ammeter to test an electrical component.

Use an ohmmeter to test an electrical component.

Use a voltmeter to test an electrical component.

Use a megohmmeter to test an electrical component.

	ENABLING OBJECTIVES/KEY INDICATORS

	· Explain the process of troubleshooting electrical systems

· Identify components of electrical measurement instruments
· Explain the use of electrical measurement instruments
· Multimeter 

· Ammeter

· Ohmmeter 

· Voltmeter

· Megohmmeter

· Identify types of cleaning agents used for electrical components

· Differentiate between types of cleaning agents used for electrical components

· Explain the process of cleaning electrical components

· Identify types of lubricants used for electrical components

· Differentiate between types of lubricants for electrical components

· Explain the process of lubricating an electrical component


	MODULE D – MAINTAINING HYDRAULIC AND PNEUMATIC SYSTEMS

	INDUSTRY COMPETENCIES
	STUDENT PERFORMANCE

	Perform inspection of a hydraulic system
	Inspect the hydraulic system and verify the integrity of the system. 

Measure and adjust the flow within the hydraulic system.

	Replace hydraulic system components
	Replace components of the hydraulic system.

	Perform inspection of pneumatic systems
	Inspect the system and verify the integrity of the system. 

Measure and adjust the flow within the pneumatic system.

	Replace pneumatic system components
	Replace a component of the pneumatic system.

	Clean and lubricate equipment
	Lubricate the system.

Lubricate the system.

	ENABLING OBJECTIVES/KEY INDICATORS

	· Identify symbols used in hydraulic and pneumatic schematics

· Identify components of a hydraulic and pneumatic systems

· Explain the process of inspecting a hydraulic system

· Explain the process of measuring and adjusting flow within a hydraulic system

· Explain the process of replacing hydraulic system components

· Explain the process of lubricating hydraulic systems

· Explain the process of replacing pneumatic system components

· Explain the process of lubricating pneumatic systems


COURSE CONTENT OUTLINE

MODULE A – PRINCIPLES OF PREVENTIVE MAINTENANCE

· Safety and tool use

· Elements of an effective preventive maintenance program

· Blueprint symbols and components

· Predictive Maintenance Concepts

MODULE B – MAINTAINING MECHANICAL SYSTEMS

· Troubleshooting mechanical systems

· Alignment instruments

· Cleaning mechanical systems

· Industrial lubricants

MODULE C – MAINTAINING ELECTRICAL SYSTEMS

· Troubleshooting electrical systems

· Electrical measurement instruments
· Cleaning electrical components

· Lubricating electrical components

MODULE D – MAINTAINING HYDRAULIC AND PNEUMATIC SYSTEMS

· Inspecting hydraulic systems

· Measuring and adjusting flow 

· Replacing hydraulic system components

· Replacing pneumatic system components

· Lubricating hydraulic and pneumatic systems

RECOMMENDED METHODS OF EVALUATION:  The table of specifications below identifies the number of enabling objectives/key indicators per cognitive domain level of learning (Knowledge, Comprehension, Application) per module.  Instructors should develop a minimum of 1-3 test questions per Knowledge Level of Learning, 2-4 test questions per Comprehension Level of Learning, and 5-6 questions per Application Level Learning.   Instructors should use the following test item types for each level of learning:

Knowledge:  Multiple Choice, Alternative Response test items (true/false or yes/no) 

Comprehension:  Multiple Choice, Short answer

Application: Multiple Choice, Short Answer Exercises

The table of specifications below also identifies the number of objectives per module.  The instructor should ensure each student meets the performance and standards published in each objective.  

TABLE OF SPECIFICATIONS

	Domain of Learning/

Content
	Cognitive Domain
	Total Cognitive
	Total Performance

	
	Knowledge
	Comprehension
	Application
	
	

	MODULE A
	2
	6
	0
	8
	5

	MODULE B
	4
	5
	0
	9
	6

	MODULE C
	3
	6
	0
	9
	8

	MODULE D
	2
	6
	0
	8
	8

	Number of indicators per level
	11
	23
	0
	34
	27
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