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Heavy Vehicle Air Brakes

DEM 170 


April 6, 2007


COURSE DESCRIPTION:

This course covers the theory and repair of air braking systems used in medium and heavy duty vehicles.  Topics include air, and ABS system diagnosis and repair.  Upon completion, students should be able to troubleshoot, adjust and repair air braking systems on medium and heavy vehicles.

CONTACT/CREDIT HOURS 

Theory Credit Hours  
  

1 hour

Lab Credit Hours



2 hours 

Total Credit Hours 



3 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 

As determined by college.

CO-REQUISITE COURSES 

As determined by college.

PROFESSIONAL COMPETENCIES

· Describe the basic operation of a heavy-duty vehicle brake system.
· Inspect, maintain, and repair air foundation brakes and their various components.
· Inspect, maintain, and repair the air supply system.
· Inspect, service, and maintain air service circuits.
· Inspect, service, and maintain various special circuits.
· Inspect, service, and maintain trailer air brake systems.
· Explain how to inspect, maintain, and repair anti-lock brake systems.
INSTRUCTIONAL GOALS

· Cognitive – Comprehend principles and concepts related to Heavy Vehicle Brakes.
· Psychomotor – Apply principles of Heavy Vehicle Brakes.

·  Affective – Value the importance of adhering to policy and procedures related to Heavy Vehicle Brakes.

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 – INTRODUCTION TO BRAKES

	MODULE DESCRIPTION – The purpose of this module is to introduce the students to the basic operation of a heavy-duty vehicle brake system.  Topics will include safe work practices, various brake system features, and diagnosing general brake problems. 

(Note:  This is a repeat of module A in DEM 122.  Student’s that have already taken that course may only need a brief review before going on.)

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Describe the basic operation of a heavy-duty vehicle brake system.
	A1.1
Adhere to safe work practices while working on brake systems.
	3

	
	A1.2
Identify features for assigned vehicle.
	B

	
	A1.3
Diagnose and determine possible causes of general brake problems. 
	1

	LEARNING OBJECTIVES 
	KSA

	A1.1.1
Describe various safety procedures to follow when working on brakes.

A1.1.2
Describe various personal protective clothing required when working on brake systems. 

A1.1.3
Review the safety guidelines to follow when working around particulate matter.
	c

c

C

	A1.2.1
Explain various terms and definitions used for brake systems.

A1.2.2
Explain the various purposes of the brake system.

A1.2.3
Describe various types of brake systems.

A1.2.4
Explain the operation of a hydraulic brake system.

A1.2.5
Explain the operation of an air brake system.

A1.2.6
Differentiate between hydraulic and air brake systems.
	A

A

A

B

B

B

	A1.3.1
Explain the purposes of troubleshooting, and failure analysis.

A1.3.2
Describe the steps in failure analysis.

A1.3.3
Identify the signs of brake failure.

A1.3.4
Describe the common causes of brake failure.

A1.3.5
Identify specialty diagnostic brake tools, equipment, and their uses.
	B

b

C

B

A

	MODULE A OUTLINE:

· Safety

· Procedures

· Personal protective equipment

· Guidelines

· Features

· Terms and definitions

· Operation of brake systems

· Hydraulic

· Pneumatic

· General problems

· Common causes

· Troubleshooting

· Failure analysis

· Specialty tools


	MODULE B – AIR FOUNDATION BRAKES

	MODULE DESCRIPTION – The purpose of this module is to teach the students to inspect, maintain, and repair air brake assemblies.  Topics include safety, removal, and replacement of air brake components, inspections, and common problems.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Inspect, maintain, and repair air foundation brakes and their various components.
	B1.1
Safely remove, clean, inspect, measure, adjust, and repair or replace various components of air foundation brakes.
	3

	LEARNING OBJECTIVES 
	KSA

	B1.1.1
Explain common terms and definitions used with air foundation brakes.

B1.1.2
Describe basic components that make up air foundation brakes.

B1.1.3
Differentiate between the various types of air foundation brakes.

B1.1.4
Identify various components of a cam foundation brake.

B1.1.5
Identify various components of a wedge foundation brake.

B1.1.6
Identify various components of a disc foundation brake.

B1.1.7
Identify main check points for inspecting foundation components.

B1.1.8
Identify the various types of shoe assembly anchors.

B1.1.9
Differentiate between the various brake linings, blocks, and pads.

B1.1.10
Explain the guidelines for relining brakes.

B1.1.11
Explain the types of brake drum assembly arrangements

B1.1.12
Describe the various types of slack adjusters.

B1.1.13
Explain the advantages of automatic slack adjusters.

B1.1.14
Identify the components of slack adjusters.

B1.1.15
Explain the guidelines for working on slack adjusters.

B1.1.16
Describe the process for adjusting slack adjusters. 

B1.1.17
Identify the components of a service and emergency brake chamber.

B1.1.18
Explain the operation of a typical service brake chamber.

B1.1.19
Describe the guidelines for working on service brake chambers.

B1.1.20
Describe the process for performing maintenance on s-cam drum foundation brakes.

B1.1.21
Describe the process for performing maintenance on wedge type drum foundation brakes.

B1.1.22
Describe the process for performing maintenance on brake calipers, pads, and rotors.
	A

A

B

a

a

a

a

a

B

b

B

B

C

a

b
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a
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b

b

b

b

	MODULE B OUTLINE:

· Terms and definitions

· Types

· Cam foundation

· Wedge foundation

· Disc foundation

· Components

· Shoe assembly anchors

· linings

· blocks

· pads

· Inspections

· Relining brakes

· Brake drum assembly arrangements

· Slack adjusters

· Service brake chamber

· S-cam drum

· Wedge

· Brake calipers, pads and rotors


	MODULE C – AIR SUPPLY SYSTEM

	MODULE DESCRIPTION – The purpose of this module is to teach the students to inspect, connect service, maintain, and repair air brake system components.  Topics include reservoirs, check valves, build-up time, cut-out pressure, belt and gear-driven compressors, valves, and air dryers.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Inspect, maintain, and repair the air supply system.
	C1.1
Safely remove, inspect, service, repair or replace, and adjust various air supply system components.
	3

	LEARNING OBJECTIVES 
	KSA

	C1.1.1
Explain common terms and definitions used on air supply systems.

C1.1.2
Identify various common components of the air supply system.

C1.1.3
Explain basic functions of the air supply components.

C1.1.4
Identify optional devices that may be used on supply systems.

C1.1.5
Identify various valves and switches used on the air supply system.

C1.1.6
Explain the functions of supply system valves and switches.

C1.1.7
Describe the basic characteristics of air brake valves.

C1.1.8
Identify the parts and ports of a system park control valve.

C1.1.9
Explain the characteristics of the system park control valve.

C1.1.10
Explain the regulatory requirements of parking and emergency circuits 


(FMVSS121).

C1.1.11
Explain the parts and ports of a hand control valve.

C1.1.12
Identify and explain the function of various components of the emergency circuit.

C1.1.13
Describe the inspection criteria for the emergency circuit.

C1.1.14
Explain the function of the ports of an inversion valve.

C1.1.15
Identify and explain the function of various components of the anti-compounding circuit.

C1.1.16
Describe the inspection criteria for the anti-compounding circuit.

C1.1.17
Describe conditions in which compounding can occur.

C1.1.18
Describe the parts and ports of a trailer air supply valve.

C1.1.19
Explain the inspection criteria for a trailer air supply valve.

C1.1.20
Describe the components of a trailer brake control valve.

C1.1.21
Explain the inspection criteria for a trailer brake control valve.

C1.1.22
Describe the parts and ports of a tractor protection valve.

C1.1.23
Explain the inspection criteria for a tractor protection valve.

C1.1.24
Identify the various types of lines used on the air supply system.

C1.1.25
Explain common characteristics of supply reservoirs.

C1.1.26
Identify the various components of a compressor.

C1.1.27
Describe the common characteristics of compressors.

C1.1.28
Describe the loading and unloading process.

C1.1.29
Describe the common characteristics of governors.

C1.1.30
Describe how to troubleshoot and adjust governors.

C1.1.31
Describe the various methods of providing clean air to the compressor.

C1.1.32
Explain the process for timing a gear driven compressor.

C1.1.33
Explain the major factors for inspecting a compressor.

C1.1.34
Identify the parts and ports of an air dryer (desiccant type).

C1.1.35
Describe the common characteristics of air dryers.

C1.1.36
Explain the cycles that occur in the operation of the air dryer.
	A

a
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	MODULE C OUTLINE:

· Terms and definitions

· Common components

· Basic functions

· Optional devices

· System component functions

· Valves

· Switches

· Lines

· Reservoirs

· Compressors

· Loading and unloading

· Governors

· Timing gear driven compressors

· Inspections

· Air dryers 


	MODULE D – AIR SERVICE CIRCUITS

	MODULE DESCRIPTION – The purpose of this module is to teach the students to inspect, service, and maintain air service circuits.  Topics include component connection, inspection, adjustment, function, repair, and replacement.  

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Inspect, service, and maintain air service circuits.
	D1.1
Safely Identify, inspect, connect, test, repair, remove and replace various components in the air service circuits.
	3

	LEARNING OBJECTIVES 
	KSA

	D1.1.1
Explain various terms and definitions associated with air service circuits.

D1.1.2
Differentiate between various types of service circuits.

D1.1.3
Identify the various components of the secondary service circuit.

D1.1.4
Identify the various components of the primary service circuit.

D1.1.5
Describe the functions of various service circuit components.

D1.1.6
Identify the various components of a brake application valve and treadle assembly.

D1.1.7
Describe common characteristics of the brake application valve.

D1.1.8
Explain the inspection criteria for brake application (foot) valve.

D1.1.9
Explain the inspection criteria for a stop light circuit.

D1.1.10
Describe the process for inspecting a stop light circuit.

D1.1.11
Describe various parts and ports of a relay valve.

D1.1.12
Explain the inspection criteria for a relay valve.

D1.1.13
Describe various parts and ports of a quick release valve.

D1.1.14
Explain the function of other valves that may be used on service circuits.
	A

C

a

a

B

a

B

c

c

b

B

c

B

B

	MODULE D OUTLINE:

· Terms and definitions

· Service circuits

· Secondary

· Primary

· Components

· Brake application valve and treadle assembly

· Components

· Characteristics

· Inspection criteria

· Foot valve

· Stop light circuit

· Relay valve

· Quick release valve


	MODULE E – TRAILER AIR BRAKE SYSTEMS

	MODULE DESCRIPTION – The purpose of this module is to teach the students to inspect, service, and maintain trailer air brake systems.  Topics include trailer components inspection, connection, test, repair, and replacement.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	E1.0
Inspect, service, and maintain trailer air brake systems.
	E1.1
Identify, connect, service, test, repair, and replace various components of a trailer full function air brake system.
	3

	LEARNING OBJECTIVES 
	KSA

	E1.1.1
Explain the terms and definitions commonly associated with trailer air brake systems.

E1.1.2
Identify the components of the trailer air brake system.

E1.1.3
Describe the functions of the components of the trailer air brake system.

E1.1.4
Explain the inspection criteria of a trailer air brake system.

E1.1.5
Identify types of gladhands.

E1.1.6
Explain the inspection criteria of gladhands.

E1.1.7
Identify and describe the components of the trailer full function valve system.

E1.1.8
Describe the ports of a full function valve.

E1.1.9
Explain the inspection criteria of the trailer full function valve system.


	A

a
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c
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c

a

B

c

	MODULE E OUTLINE:

· Terms and definitions

· Components

· Inspection

· Gladhands

· Full function valve system


	MODULE F – ANTI-LOCK BRAKE SYSTEMS

	MODULE DESCRIPTION – The purpose of this module is to teach the students how to inspect, maintain, and repair anti-lock brake systems.  Topics include terms and definitions, components, inspection, removal and replacement, operation, and troubleshooting.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	F1.0
Explain how to inspect, maintain, and repair anti-lock brake systems.
	F1.1
Safely remove, inspect, test, and service an antilock brake system.


	3

	LEARNING OBJECTIVES 
	KSA

	F1.1.1
Explain various terms and definitions of anti-lock brake systems.

F1.1.2
Explain purpose of antilock brake systems.

F1.1.3
Describe the basic components of an antilock brake system.

F1.1.4 
Describe the basic operation of an antilock brake system.

F1.1.5
Describe a typical ABS event.

F1.1.6
Describe the process for troubleshooting antilock brake systems.
	A

A

B

B

A

b

	MODULE G OUTLINE:

· Terms and definition

· Purpose

· Basic components

· Operation

· ABS events

· Troubleshooting


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.  
	
	Facts/ Nomenclature
	Principles/ Procedures
	Analysis/ Operating Principles
	Evaluation/ Complete Theory

	
	A/a
	B/b
	C/c
	D/d

	Module A
	29%
	43%
	28%
	

	Module B
	45%
	50%
	5%
	

	Module C
	37%
	63%
	
	

	Module D
	29%
	43%
	28%
	

	Module E
	50%
	20%
	30%
	

	Module F
	50%
	50%
	
	


	Knowledge, Skills, and Attitudes (KSA) Indicators

	
	Value
	Key Word(s)
	Definition

	Performance 
Ability 
	4
	Highly 

Proficient
	Performs competency quickly and accurately.  Instructs others how to do the competency. 

	
	3
	Proficient
	Performs all parts of the competency.  Needs only a spot check of completed work.

	
	2
	Partially

 Proficient
	Performs most parts of the competency.  Needs help only on hardest parts. 

	
	1
	Limited Proficiency
	Performs simple parts of the competency.  Needs to be told or shown how to do most of the competency. 

	Knowledge of Skills
	d
	Complete

Theory
	Predicts, isolates, and resolves problems about the competency.

	
	c
	Operating Principles
	Identifies why and when the competency must be done and why each step is needed.

	
	b
	Procedures
	Determines step-by-step procedures for doing the competency.

	
	a
	Nomenclature
	Names parts, tools, and simple facts about the competency.

	Knowledge
	D
	Evaluation
	Evaluates conditions and makes proper decisions about the subject.

	
	C
	Analysis
	Analyzes facts and principles and draws conclusions about the subject.

	
	B
	Principles
	Identifies relationship of basic facts and states general principles about the subject.

	
	A
	Facts
	Identifies basic facts and terms about the subject.

	Affective
	*5
	Characterization by Value
	Acting consistently with the new value

	
	*4
	Organization
	Integrating a new value into one's general set of values, giving it some ranking among one's general priorities

	
	*3
	Valuing
	Showing some definite involvement or commitment

	
	*2
	Responding
	Showing some new behaviors as a result of experience

	
	*1
	Receiving
	Being aware of or attending to something in the environment

	Alpha Scale Values - Any item with an upper case letter (A, B, C, D) by itself is taught as general information on a topic.  This information may be related to the competency or encompass multiple competencies.  Examples might include mathematical computations or knowledge of principles such as Ohm’s Law.

A lower case letter indicates a level of ”Knowledge of Skills."  Individuals are taught information pertaining to performing a competency .  These may be indicated alone or in conjunction with a numerical scale value.  A lower case letter by itself indicates the individual is not required to perform the task-just know about the task.  (example: Can state or explain procedures for doing a task).

Numerical Scale Values - The numbers reflect the levels the individual will be able to perform a competency. Number values are always accompanied by lower case letters (i.e. 1a, 2b, 3c...etc.) in order to specify the level of knowledge of skills associated with the competency.   

Example:  An individual with a competency with a scale indicator of 3b has received training of knowledge of skills whereby he or she can determine the correct procedures and perform with limited supervision; only requiring evaluation of the finished product or procedure.

Asterisk items indicate desired affective domain levels and are used to indicate the desired level for a given competency.   They may be used independently or with other indicators (i.e.   1a-*1, 2c-*3).  If used with another indicator, separate with a hyphen.

NOTE:  Codes indicate terminal values.
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