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Hydraulics/Pneumatics

IAT 121 



COURSE DESCRIPTION  

This course provides an introduction to hydraulics/pneumatics. Topics include hydraulic pumps, pneumatic compressors work and system components such as valves, filters, regulators, actuators, accumulators, and lubricators. The lab enables students to test, troubleshoot and repair hydraulic pumps, pneumatic compressors work and system components such as valves, filters, regulators, actuators, accumulators, and lubricators.  Upon completion, students will be able to apply principles of hydraulic/pneumatics.  

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 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.

INDUSTRY COMPETENCIES

· Maintain hydraulic systems

· Maintain pneumatic systems

· Troubleshoot hydraulic systems

· Troubleshoot pneumatic systems

· Remove and install hydraulic system components

· Remove and install pneumatic system components

· Inspect hydraulic systems for defects and accuracy of assembly

· Inspect pneumatic systems for defects and accuracy of assembly

COURSE OBJECTIVES  

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

The performance objective of this course is for each student to apply foundational knowledge to hydraulic and pneumatic problems and exercises encountered in class. 
INDUSTRY 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, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab assignments, or any combination of specifications.

	MODULE A – HYDRAULIC SYSTEMS

	INDUSTRY COMPETENCIES
	STUDENT PERFORMANCE OBJECTIVES

	Inspects systems for defects and accuracy of assembly


	Given the knowledge taught in class, hydraulic system components and schematics, inspect the system for proper assembly and operability.

	Maintain hydraulic systems


	Given the knowledge taught in class, materials, hydraulic system component(s) and schematics, perform routine maintenance on the system.

	Troubleshoot hydraulic systems


	Given the knowledge taught in class, tools, test equipment, schematics and a dysfunctional hydraulic system or simulation, troubleshoot and correctly identify the malfunction.

	Remove and install hydraulic system components
	Given the knowledge taught in class, hydraulic system components, removal and installation instructions and schematics, remove and install the component to specifications.

	Read blueprints and schematics
	Given the knowledge taught in class, a hydraulic system blueprint and schematic, identify the components by symbol and explain the operation of the system.

	ENABLING OBJECTIVES/KEY INDICATORS

	· List and follow safety rules as they apply to the hydraulics/pneumatics field

· Define the following terms: force, energy, inefficiency, pound, work, inertia,

resistance, horsepower, power, energy, pressure, friction, hydraulics 

· Describe the purpose of a typical hydraulic system

· Identify the components of a typical hydraulic system

· Solve hydraulic system problems using mathematical formulas 

· State the characteristics of a liquid 

· State the characteristics of a gas

· Solve hydraulics/pneumatics problems using Pascal’s law

· Explain the operation of force intensifiers

· Explain factors that affect transmission of force and energy

· Read and interpret vacuum gages and pressure gages

· Explain cavitation and pseudo-cavitation

· State what causes cavitation and pseudo-cavitation to occur

· Explain how altitude affects hydraulic systems

· List the two basic types of hydraulic actuators

· Explain the operation of hydraulic cylinders

· Explain the relationship between pressure, force and area when working with cylinders

· Calculate cylinder area, rod speed, cylinder volume, force, and pressure in hydraulic cylinders

· Calculate torque in hydraulic actuators

· Calculate horsepower and speed of hydraulic motors 

· State which pressure control valves should be externally drained

· Describe the primary functions of normally non-passing pressure control valves

· Explain the purpose of bypass valves in suction filters and pressure filters

· Explain the operation and application of a pilot operated pressure control valve

· Explain the operation of various circuits utilizing a pressure control valve

· Explain the operation of hydraulic pumps including vane type, gear type, and piston type

· Identify characteristics of closed loop and open loop hydrostatic systems.

· Explain the function of the reservoir

· Explain the operation of directional control valves

· Identify symbols used in diagrams of hydraulic systems

· Explain the functions of check valves in hydraulic systems


	MODULE B – PNEUMATIC SYSTEMS

	INDUSTRY COMPETENCIES
	STUDENT PERFORMANCE OBJECTIVES

	Inspect systems for defects and accuracy of assembly


	Given the knowledge taught in class, pneumatic system components and schematics, inspect the system for proper assembly and operability.

	Maintain pneumatic systems
	Given the knowledge taught in class, materials, pneumatic system component(s) and schematics, perform routine maintenance on the system.

	Troubleshoot pneumatic systems


	Given the knowledge taught in class, tools, test equipment, schematics and a dysfunctional pneumatic system or simulation, troubleshoot and correctly identify the malfunction.

	Remove and install pneumatic system components
	Given the knowledge taught in class, pneumatic system components, removal and installation instructions and schematics, remove and install the component to specification.

	Read blueprints and schematics
	Given the knowledge taught in class, a pneumatic system blueprint and schematic, identify the components by symbol and explain the operation of the system.

	ENABLING OBJECTIVES/KEY INDICATORS

	· Define Pneumatics

· Describe the purpose of a typical pneumatic system

· Identify the components of a typical pneumatic system

· Describe the function of each component

· Summarize the pneumatic system preventive maintenance procedures 

· Explain the operation of a typical pneumatic system

· Summarize the process of troubleshooting a pneumatic system




COURSE CONTENT OUTLINE

MODULE A – HYDRAULIC SYSTEMS

· Safety

· The physical world of machine

· Transmission of force

· Hydraulic fluids

· Hydraulic actuators 

· Maintaining control of hydraulic

· Hydraulic pumps

· Hydraulic motors

· Reservoirs, coolers, and filters

· Troubleshooting

· Maintenance

MODULE B 
PNUEMATIC SYSTEMS

· Pneumatic compressors and power supply

· Aftercoolers, dryers, and receivers

· Air preparation

· Pneumatic actuators

· Pneumatic system control

· Troubleshooting

· Maintenance
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.  The instructor should develop 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.  The instructor should use the following test item types for each level of learning:

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

Comprehension:  Multiple Choice

Application: Multiple Choice, Short Answer Exercises

The table of specifications below identifies the number of criterion 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

Knowledge Comprehension   Application
	Cognitive Total
	Performance Total

	Module A
	20
	10
	5
	35
	5

	Module B
	2
	3
	
	5
	5

	Total per level
	22
	13
	5
	40
	10
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