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Heavy Vehicle Steering and Suspension

DEM 135 


 05-04-07


COURSE DESCRIPTION:

This course introduces the theory and principles of medium and heavy duty steering and suspension systems. Topics include wheel and tire problems, frame members, fifth wheel, bearings, and coupling systems. Upon completion, students should be able to troubleshoot, adjust, and repair suspension and steering components, and perform front and rear wheel alignments on medium and heavy duty 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

· Identify tire, rim, and wheel components and conditions, and various problem areas.
· Identify various chassis and fifth wheel components and their problem areas.
· Identify various steering column and manual steering gear components and their problem areas.
· Identify power steering system components and their problem areas.
· Identify steering axle components and their problem areas.
· Identify front suspension components and their problem areas.
· Identify rear spring suspension components and their problem areas.
· Identify rear beam suspension components and their problem areas.
· Identify rear air suspension components and their problem areas.
· Identify vehicle alignment components and their problem areas.
· Identify rear axle(s) alignment components and their problem areas.
INSTRUCTIONAL GOALS

· Cognitive – Comprehend principles and concepts related to medium and heavy duty steering and suspension systems.
· Psychomotor – Apply principles of troubleshooting, adjusting, and repairing suspension and steering components on medium and heavy duty vehicles.

· Affective – Value the importance of adhering to policy and procedures related to medium and heavy duty steering and suspension systems.

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 – TIRES, RIMS, AND WHEELS

	MODULE DESCRIPTION – The purpose of this module is to teach the students to identify tire, rim, and wheel components and conditions, and various problem areas.  Topics include unusual wear patterns, vibration, pressure, and mismatching of tires.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Identify tire, rim, and wheel components and conditions, and various problem areas.
	A1.1
Safely diagnose unusual tire wear patterns and tire/wheel vibration.  Check tire pressure, measure and match tires, and check runout and balance according to OEM specifications.


	2

	LEARNING OBJECTIVES 
	KSA

	A1.1.1 
Explain the necessity for following manufacturer’s safety precautions when servicing tires, rims, and wheels.

A1.1.2
Explain terms and definitions used with tires, rims, and wheels.

A1.1.3
Describe the various functions of tires, rims, and wheels.

A1.1.4
Identify the various materials used for tires, rims, and wheels.

A1.1.5
Describe the various types of tire construction.

A1.1.6
Differentiate between the various types of tires.

A1.1.7
Explain the parts of a radial tubeless tire.

A1.1.8
Describe various types of tire damage.

A1.1.9
Explain radial tire wear conditions.

A1.1.10
Explain the importance of tire matching and explain the problems of tire mixing.

A1.1.11
Differentiate between various types of rims.

A1.1.12
Explain how to determine various tire and rim sizes.

A1.1.13
Explain the basic types of wheels.

A1.1.14
Identify the mounting hardware for wheels.

A1.1.15
Describe the types of rim and wheel damage.

A1.1.16
Explain various wheel tightening sequences.

A1.1.17
Explain tire and wheel assembly runout and balancing.

A1.1.18
Explain the most common methods of performing tire maintenance.

A1.1.19
Explain possible sources for tire/wheel vibration and unusual wear patterns.
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	MODULE A OUTLINE:

· Safety

· Terms and definitions

· Materials

· Tires

· Construction

· Types

· Damage

· Tread wear

· Mixing and matching

· Rims

· Sizes

· Wheels

· Damage

· Tightening

· Runout and balancing

· Maintenance

· Vibration sources


	MODULE B – CHASSIS COMPONENTS

	MODULE DESCRIPTION – The purpose of this module is to teach the students to identify various chassis and fifth wheel components and their problem areas.  Topics include inspection, alignment, removal and replacement of worn parts.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Identify various chassis and fifth wheel components and their problem areas. 
	B1.1
Safely inspect various chassis and fifth wheel components and alignment according to OEM specifications.


	2

	LEARNING OBJECTIVES 
	KSA

	B1.1.1
Explain terms and definitions used with chassis components.

B1.1.2
Identify basic chassis components.

B1.1.3
Identify parts of a frame assembly.

B1.1.4
Describe how the frame is constructed.

B1.1.5
Explain the various frame reinforcements.

B1.1.6
Explain the common procedures performed on frames.

B1.1.7
Describe the various guidelines for working on frames.

B1.1.8
Explain the various things to inspect on frames.

B1.1.9
Describe frame fasteners.

B1.1.10
Explain various causes of stress leading to frame damage.

B1.1.11
Describe various practices to follow in frame repairs.

B1.1.12
Describe the basic procedure for checking alignment.

B1.1.13
Explain the purpose of a fifth wheel.

B1.1.14
Describe the basic types of fifth wheel mounting plates.

B1.1.15
Describe the basic types of fifth wheel locking mechanisms.

B1.1.16
Identify the main components of a typical fifth wheel.

B1.1.17
Identify the various parts of a trailer.


	A

a

a

B

B

B

B

B

B

C

c

b

B

B

B

a

a

	MODULE B OUTLINE:

· Terms and definitions

· Chassis components

· Frame 

· Construction

· Components

· Reinforcement

· Procedures

· Guidelines

· Inspection items

· Fasteners

· Stress

· Repairs

· Alignment

· Fifth wheel

· Purpose

· Mounting plates

· Locking mechanisms

· Components

· Trailer components


	MODULE C – STEERING COLUMN AND MANUAL STEERING GEAR 

	MODULE DESCRIPTION – The purpose of this module is to teach the students how to identify various steering column and manual steering gear components and their problem areas.  Topics include safety, inspection, diagnosis of problems, repair, alignment, and adjustments. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Identify various steering column and manual steering gear components and their problem areas.
	C1.1
Safely inspect the steering column and gear assembly, diagnose problems, verify proper alignment, and adjust as necessary.
	2

	LEARNING OBJECTIVES 
	KSA

	C1.1.1
Explains terms and definitions used with the steering column and manual steering gear.

C1.1.2
Explain the purposes of a steering column and steering gear assembly.

C1.1.3
Describe the basic types of steering columns.

C1.1.4
Describe the various components of a standard steering column and


manual steering gear assembly.

C1.1.5
Describe the various components of a tilt/telescoping steering column


assembly.

C1.1.6
Identify the parts of a universal joint and their function.

C1.1.7
Describe the basic types of manual steering gears.

C1.1.8
Describe the operation of manual steering gears.

C1.1.9
Describe common problems or complaints on manual steering gears.

C1.1.10 Describe common adjustments made on manual steering gears.

C1.1.11
Identify specialty tools used for work on steering systems.

C1.1.12
Identify common lubricants used in steering gear assemblies.
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	MODULE C OUTLINE:

· Terms and definitions

· Steering column

· Purpose

· Types

· Components

· Tilt/Telescoping

· Manual Steering gear assembly

· Purpose

· Types

· Components

· Common complaints

· Common adjustments

· Specialty tools

· Lubricants




	MODULE D –POWER STEERING SYSTEMS

	MODULE DESCRIPTION – The purpose of this module is to teach students how to identify power steering system components and their problem areas.  Topics include integral and semi-integral power steering assemblies, valve operations, lubricants, lines, reservoirs, and hydraulic pumps.  

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Identify power steering system components and their problem areas.
	D1.1
Safely inspect the power steering assembly, diagnose problems, verify proper alignment, adjust as necessary according to OEM specifications. 


	2

	LEARNING OBJECTIVES 
	KSA

	D1.1.1
Explain terms and definitions used with power steering systems.

D1.1.2. 
Explain the purposes of power steering systems.

D1.1.3 
Identify the basic components of a power steering assembly and describe their operation.

D1.1.4
Explain the basic differences between manual steering and power steering.

D1.1.5
Identify common types of power steering systems.

D1.1.6
Describe the components of an integral power steering assembly.

D1.1.7
Describe the components of a semi-integral power steering assembly.

D1.1.8
Differentiate between an integral and semi-integral power steering assembly.

D1.1.9
Describe a power steering gear and valve operation flow for right turn, neutral position, and left turn steering maneuvers.

D1.1.10
Identify common types of lubricants used in power steering systems.

D1.1.11
Identify various types of lines used on power steering assemblies.

D1.1.12
Identify basic types of power steering reservoirs.

D1.1.13
Identify various types of hydraulic pumps used on power steering systems.

D1.1.14
Explain the various means of mounting power steering pumps.

D1.1.15
Describe common pump problems and possible causes.
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	MODULE D OUTLINE:

· Terms and definitions

· Power steering systems

· Components

· Operation

· Common types

· Integral

· Semi-integral

· Lubricants

· Lines

· Reservoirs

· Hydraulic pumps

· Problems 


	MODULE E – STEERING AXLE COMPONENTS

	MODULE DESCRIPTION – The purpose of this module is to teach students how to identify power steering system components and their problem areas.  Topics include inspection, cleaning, replacement, and adjustment of wheel bearings, steering knuckle assemblies, tie rod ends, and steering axle assembly.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	E1.0
Identify steering axle components and their problem areas.
	E1.1
Safely inspect the steering axle components, diagnose problems, lubricate, and adjust as necessary according to OEM specifications.  


	2

	LEARNING OBJECTIVES 
	KSA

	E1.1.1 
Explain terms and definitions used with steering axle components.

E1.1.2
Identify steering axle components and their function.

E1.1.3
Identify and describe the use of steering linkage.

E1.1.4
Identify the components of a steering knuckle assembly.

E1.1.5
Identify various lubricants used on steering axle components.

E1.1.6
Describe typical steering axle problems and causes.

E1.1.7
Explain the purposes of wheel bearings.

E1.1.8
Identify the parts of a wheel bearing.

E1.1.9
Describe various common wheel bearing defects.

E1.1.10
Explain the guidelines for servicing wheel bearings.

E1.1.11
Explain the guidelines for adjusting wheel bearings.

E1.1.12
Describe the purposes of wheel seals.

E1.1.13
Identify various types of wheel seals.

E1.1.14
Explain the guidelines for installing wheel seals.
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	MODULE F OUTLINE:

· Terms and definitions

· Steering axle components

· Steering linkage

· Steering knuckle assembly

· Lubricants

· Typical problems

· Wheel bearings

· Parts of a wheel bearing

· Wheel bearing defects

· Guidelines for servicing wheel bearings

· Guidelines for adjusting wheel bearings

· Purposes of wheel seals

· Types of wheel seals

· Guidelines for installing wheel seals




	MODULE F – FRONT SUSPENSION

	MODULE DESCRIPTION – The purpose of this module is to teach students how to identify front suspension components and their problem areas.  Topics include spring design, spring assembly ends, spring assembly load ratings, and shock absorbers. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	F1.0
Identify front suspension components and their problem areas.
	F1.1
Safely inspect front suspension components, diagnose problems, lubricate, and adjust as necessary according to OEM specifications. 


	2

	LEARNING OBJECTIVES 
	KSA

	F1.1.1 
Explain terms and definitions used with front suspension.

F1.1.2 
Explain the purposes of front suspension.

F1.1.3
Identify front suspension components and describe their function.

F1.1.4
Describe the basic designs of springs.

F1.1.5
Describe the types of front spring assembly ends.

F1.1.6
Identify the dimensions and load ratings of spring assemblies.

F1.1.7
Describe the various types of spring eyes.

F1.1.8
Describe the shapes of u-bolts

F.1.10 Explain the identification and measurement of shock absorbers.
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	MODULE F OUTLINE:

· Terms and definitions

· Front suspension

· Purposes

· Components and their function

· Spring design

· Assembly ends

· Load ratings

· Spring eyes

· U-bolts

· Shock absorbers
	


	MODULE G – REAR SPRING SUSPENSION

	MODULE DESCRIPTION – The purpose of this module is to teach students how to identify rear spring suspension components and their problem areas.  

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	G1.0
Identify rear spring suspension components and their problem areas.
	G1.1
Safely inspect rear spring suspension components, diagnose problems, lubricate, and adjust as necessary according to OEM specifications.  


	2

	LEARNING OBJECTIVES 
	KSA

	G1.1.1
Explain various terms and definitions used with rear spring suspension.

G1.1.2
Explain the purposes of rear suspension.

G1.1.3
Identify the various types of springs.

G1.1.4
Identify rear suspension components and their functions.

G1.1.5
Describe the types of rear spring assembly ends.

G1.1.6
Explain the dimensions required for ordering spring assemblies.

G1.1.7
Explain how to calculate the load rating of spring assemblies.

G1.1.8
Describe the most common failure of spring assemblies.
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	MODULE G OUTLINE:

· Terms and definitions

· Rear suspension

· Purposes

· Types of springs

· Components

· Spring assembly ends

· Dimensions

· Load ratings

· Failures


	MODULE H – REAR BEAM SUSPENSION

	MODULE DESCRIPTION – The purpose of this module is to teach students how to identify rear beam suspension components and their problem areas.  Topics include purposes, function, and operation. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	H1.0
Identify rear beam suspension components and their problem areas.
	H1.1
Inspect rear beam suspension


components.


	3

	LEARNING OBJECTIVES 
	KSA

	H1.1.1
Explain terms and definitions used with rear beam suspension.

H1.1.2
Explain the purposes of rear beam suspension.

H1.1.3
Describe basic models of rear beam suspensions.

H1.1.4
Describe basic beam components.

H1.1.5
Explain the functions of basic components of rear beam suspensions.

H1.1.6
Explain the operation of rear beam suspension models and components.
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	MODULE H OUTLINE:

· Terms and definitions

· Purposes

· Basic models

· Components

· Functions

· Operation 


	MODULE I – REAR AIR SUSPENSION

	MODULE DESCRIPTION – The purpose of this module is to teach the students how to identify rear air suspension components and their problem areas.  Topics include air springs, valves, air ports, and failures.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	I1.0
Identify rear air suspension components and their problem areas.
	I1.1
Safely inspect rear air suspension components, diagnose problems, lubricate, and adjust as necessary according to OEM specifications.  

.
	2

	LEARNING OBJECTIVES 
	KSA

	I1.1.1
Explain terms and definitions used with rear air suspension.

I1.1.2
Explain the purposes of rear air suspension.

I1.1.3
Identify air suspension components and describe their functions.

I1.1.4
Identify the various types of air springs.

I1.1.5
Identify the components of an air spring.

I1.1.6
Explain procedures for identifying appropriate replacement air springs.

I1.1.7
Identify basic valves used on rear air suspensions.

I1.1.8
Explain the need for air ports of a leveling valve.

I1.1.9
Describe the common causes of air spring failures.
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	MODULE I OUTLINE:

· Terms and definitions

· Purposes

· Components and their functions

· Air springs

· Types

· Components

· Replacements

· Valves

· Air ports

· Failures 


	MODULE J – VEHICLE ALIGNMENT

	MODULE DESCRIPTION – The purpose of this module is to teach the students how to perform frame service and repair.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	J1.0
Identify front vehicle alignment components and their problem areas.
	J1.1
Safely perform front pre-alignment checks, adjust as needed according to OEM specifications.
	2



	J2.0
Identify rear axle(s) alignment components and their problem areas.
	J2.1
Safely perform rear axle(s) pre-alignment checks, adjust as needed according to OEM specifications.
	2

	LEARNING OBJECTIVES 
	KSA

	J1.1.1
Explain various terms and definitions used for vehicle alignment.

J1.1.2
Describe the purposes of vehicle alignment.

J1.1.3
Explain the required times to perform front wheel alignment.

J1.1.4
Identify the various components used for vehicle alignment and the function of each.

J1.1.5
Describe the process for performing a toe-in and toe-out adjustment.

J1.1.6
Describe the process for performing a caster adjustment.

J1.1.7
Describe the process for performing a camber adjustment.

J1.1.8
Describe how kingpin inclination is used.

J1.1.9
Describe how maximum turning angle is adjusted.

J1.1.10
Explain turning radius angle (Ackermann angle).

J1.1.11
Describe problems associated with improper axle alignment.

J1.1.12
Differentiate between a minor and a major front wheel alignment.
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	J2.1.1
Explain various terms and definitions used for rear axle alignment.

J2.1.2
Describe the purposes of rear axle alignment.

J2.1.3
Explain the required times to perform rear axle alignment.

J2.1.4
Identify the various components used for vehicle alignment and the function of each.

J2.1.5
Describe the process for performing a center-line adjustment.

J2.1.6
Describe problems associated with improper rear axle alignment.
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	MODULE J OUTLINE:

· Terms and definitions

· Purposes of alignment

· Times

· Angles

· Toe in

· Toe out

· Caster

· Camber

· Kingpin

· Maximum turning angle

· Ackermann angle

· Improper alignment

· Rear axle alignment

· Terms and definitions

· Purpose of alignment

· Times

· Centerline

· Dog tracking

· Angles

· Camber

· Toe in

· Toe out


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
	64%
	36%
	
	

	Module B
	21%
	68%
	11%
	

	Module C
	29%
	59%
	12%
	

	Module D
	50%
	33%
	17%
	

	Module E
	60%
	20%
	20%
	

	Module F
	50%
	43%
	7%
	

	Module G
	10%
	90%
	
	

	Module H
	37.5%
	37.5%
	25%
	

	Module I
	33%
	67%
	
	

	Module J
	56%
	33%
	11%
	

	Module K
	11%
	22%
	67%
	


	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.


DEM 135





HEAVY VEHICLE STEERING AND SUSPENSION





Plan of Instruction





Effective Date: Fall 2007										Version Number: 2007-1  











Alabama College System

Copyright© 2007

All Rights Reserved
PAGE  
14
ACS Copyright© 2007

All Rights Reserved

