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Course Description: 

A theory and lab course covering the design, construction, service and repair of front and rear suspension systems (wheels and tires), steering systems, tire balance, and most phases of the alignment rack.

Course Objectives:

To give the student an opportunity to learn:

1.   To service and repair different types of front and rear

       suspension systems.

2. To balance wheels and tires and repair flat tires.

3.   To align front wheel and steering assemblies.

4.   To align rear wheel and steering assemblies.

5.   To service the different styles of steering gear boxes, 

       Linkage, and power steering pumps.

6.   To install aftermarket alignment kits.

7.   To service and repair computer-controlled suspension systems.

8.   To understand the fundamentals of operation and repair of four

      Wheel steering systems

9.   To replace and adjust headlight assemblies.

Student Learning Outcomes:

The following is a condensation of what is expected of each student who wishes to receive a passing grade:

1. Good attendance
2. Project Completion

All students must complete assigned projects. Specific requirements may vary according to the type of project. All projects must be completed by Thursday of finals week.

3.    Test Completion

       All tests must be taken before a grade can be given. All tests must be turned 

       In by the last Friday before finals week.

4,    Employment Rating Sheet (ERS)

       Employment Rating Sheet must be turned in no later that Friday before finals week. 

5.    Homework

       Homework must be turned in no later than Friday before Finals Week.

       Homework scores will have an impact on the student’s grade so all homework 

       Should be turned in timely

Length of Course:

14 class/lab hours weekly for 1 term

Grading Method:
Grades A-F are available for this course.

Grading Criteria:  SEQ CHAPTER \h \r 1 

The student’s performance in the class will be evaluated on the following criteria: 

1.
Test Scores 

2.
Attendance 

3.
Employment Rating (ERS)

4.
Project Completion

Test Scores: 

There will be weekly quizzes and one final exam.  

Attendance Percentage: 

The percentage of attendance will be figured from each student’s time card each week.  These figures will be averaged to get a final attendance percentage.  

Employability Rating: 

The Employability Rating is a measurement of the student’s work habits, his/her attitudes toward themselves, their co-workers, the work place, and the working/learning process.  The Employability Rating is done during the fifth week of class.  Its purpose is to help the student develop habits and attitudes which will enable him/her to hold a productive job in the automotive service industry.  Your personal opinion on your Employability Rating will be considered when the instructor fills out the form. 

If the student follows these guidelines and passes this class they will have demonstrated they meet the entry level standards for employment as an automotive assistant or as an entry level technician in the area of brake servicing and repair. 

Incomplete:

An incomplete grade will be given to the student if the instructor feels that he/she falls within the following areas: 

1.
The student has not enough time in class for the instructor to determine a valid 
letter grade. 

2.
The student had an accident or illness which prevented successful completion of       
the term. 

3.
Not all of the tests and projects have been completed.

4.    The Student has an outstanding Repair Order balance that has not been paid at the                           

time grades are turned in. The grade can be changed to the appropriate grade the                  

student earned when the outstanding balance is paid in full. 

Withdraw:

The “W” grade will be given to a student who spends less than 60% of the term in class

And has completed little or none of the required work. A withdrawal grade may be given

If the individual ceases coming to class but does not officially drop the class through the registrar’s office. 

Prerequisites/Co-requisites

None. AM-129 Electrical Systems or equivalent is recommended

Required Text/Materials:

Automotive Technology, Jack Erjavec, Delmar Publishers, Inc.

Automotive Steering, Suspension, and Alignment, James D. Halderman, Prentice/Hall

Additional Reference Material:

Manufacturer’s Repair Manuals and various other text, DVD’s, work sheets and information hand-out sheets will be made available to the student. 

 SEQ CHAPTER \h \r 1Major Topic Outline:

I.
Front End Types and Construction


A.
Solid Axle Front End



 1.
King pin and steering knuckle



 2.
Linkage component identification


B.
Independent Front Suspension



1. 
Coil spring mounted on lower control arm






2. 
Coil spring mounted on upper control arm


3. 
Torsion bar



4. 
Component identification

C.
MacPherson Strut Suspension


D.
Twin I-beam Design

II.
Types of Springs


A. 
Leaf



1.
Rebound clip



2.
Center bolt



3.
Tapered single leaf


B. 
Coil




1.
Should be replaced in pairs



2.
Importance of proper ride height

   
C. 
Torsion Bar



1.
Adjustable



2.
Left and Right


D. 
Controlling Spring Oscillation



1.
Function of shock absorber


E.
Computer-controlled air springs

III.
Alignment Factors

   
A.
Caster


B.
Camber


C.
Toe


D.
Steering Axis Inclination (S.A.I.)


E.
Toe-out on Turns (Turning Radius)


F.
Included Angle


G.
Steering Wheel Centering


H.
Point of Intersection


I.
Riding Height


J.
Thrust Angle


K.
Setback


L.
Scrub radius

IV.
Alignment Angle Effects

   
A.
Caster



1.
Positive or negative



2.
A directional control angle



3.
Wander and weave



4.
Stability



5.
Turning effort



6.
Returnability



7.
Road crown pull


B.
Camber



1.
Positive or negative



2.
Is a tire wearing angle



3.
Pulling



4.
Provides for easy steering



5.
Brings road contact point of 



     
tire more nearly under point of load


C.
Toe



1.
Purpose



2.
Tire wear (feather edge or saw tooth wear)



3.
Toe wear can look like a camber problem



4.
Stability

   
D.
Steering Axis Inclination



1.
Provides a pivot point to produce easier steering



2.
Reduces need for excessive camber



3.
Effect on wheel bearings



4.
Non-adjustable


E.
“Included” Angle



1.
Can help determine a bent spindle or strut


F.
Toe-out on Turns



1.
Built-in design angle (steering arms)



2.
Purpose



3.
Greater angle on inside wheel



4.
Oversteering and understeering



5.
Tire wear (scuffing)


G.
 Determine Needed Repairs

V.
Rear Suspension Systems


A.
Function of Components



1.
“U” Bolts



2.
Control arms



3.
Stabilizer bar



4.
Controlling “wrap-up”



5.
Shackles, brackets and mounts



6.
Springs



7.
Transverse links


B.
Rear Wheel Alignment



1.
Dog tracking



2.
Tram gauges



3.
Setting camber



4.
Checking for bent axle housing



5.
Setting toe



6.
Full-contact shims



7.
Tracking/thrust line


C.
Replace Components (Procedures)

VI.
Front Suspension Service


A.
Inspection



1.
Ball joints




a. 
Load carrying (on short and long-type suspension




b. 
Follower




c. 
Compression




d. 
Tension




e. 
Jacking points




f. 
Wear indicator type joint




g. 
Axial and radial movement



h. 
Checking MacPherson strut ball joints



2.
Idler Arms



 
a. 
Types




b. 
Installation (wheels straight ahead)




c. 
Acceptable looseness




d.
Adjustment



3.
Control arm bushings



4.
Pivot shaft (cross shaft)



5.
Tie rod ends/sleeves/clamps



6.
Relay rod (center link)



7.
Pitman arm



8.
King pins



9.
Twin I-beam axle bushings and 




radius arms

  

10. 
Shock absorbers




a. Conventional




b. Air




c. Strut cartridge installation


  
11. 
Rebound bumpers

  

12. Torsion bars

  

13. Steering knuckle assemblies

  

14. Sway bar and linkage

  

15. Strut rod bushings

  

16. Wheel bearings adjustments

  

17. Steering damper

  

18. Rack mounting bushings and brackets

  

19. Spring insulators


B.
Determine Needed Repairs


C.
Replace Components (Procedures)





1.
Tool identification/usage



a.
Spring compressors/clips




b.
Ball joint press


D.
Alignment (Including Prealignment 

    

Inspection)



1.
Sequence procedure for alignment 




(2-wheel and 4-wheel)



2.
Method of adjustment for caster




and camber




a.
Shims (understand adjustment





location)




b.
Eccentrics




c.
Serrated/slotted cross shaft




d.
Strut rods



3.
Toe




a.
Scribing the tire




b.
Adjusting sleeve tool




c.
Left hand and right hand threads




d.
Centering steering wheel




e.
Shims



4.
MacPherson strut adjustment(s)



5.
Toe-out on turns




a.
Checks for a bent steering arm



6.
4-wheel drive vehicle adjustment(s)

            
7. 
Aftermarket Alignment Kits

                
a. Full contact shims

                
b. Camber/caster sleeves

                
c. Cosmos shims

                
d. Camber/caster adjusting cams


E.
Problem/Diagnosis



1.
Noise



2.
Sway



3.
Uneven riding height



4.
Torque steer



5.
Memory steer


F.
Suspension and Steering

VII.
Wheels and Tires


A.
Run out



1.  Radial



2.
Lateral



3.
Specifications


B.
Tire Tread Wear Patterns and Causes


C.
Wheel Balance (On-Car and Off-Car)



1.
Static



2.
Dynamic



3.
Tramp (pounding)



4.
Shimmy


D.
Tire Rotation Patterns



1.
Bias-belted



2.
Radial 


E.
Check Tire Pressure
       F. 
Tire repair

            
1. 
Patches

            
2. 
Plugs

            
3. 
Boots

            
4. 
Inner Tubes

       G. 
Wheels

            
1. 
Construction

            
2. 
Materials

            
3. 
Types and applications

VIII.
Problem/Diagnosis


A.
Idler Arm Wear


B.
Control Arm Bushing Wear


C.
Ball Joint Wear


D.
Pulling


E.
Wheel Shimmy


F.
Wheel Tram


G.
Conicity


H.
Handling Characteristics Poor



1.
Interpreting wheel alignment readings and charts

X.    Computer Controlled Suspension Systems

       
A. 
Air systems

       
B. 
Electronically controlled shock absorbers and struts
XI.
Steering Gears


A.
Manual



1.
Types



2.
Adjustments




a.
Lash




b.
Preload



3.
Inspect and replace steering shaft u-joint(s)



4.
Inspect and replace flexible coupling (“rag” joint)



5.
Diagnosis




a.
Hard steering




b. Looseness




c.
Roughness




d.
Binding through the center of travel


B.
Power



1.
Types



2.
Inspect and check system



3.
Replace components 
(procedures)



4.
Bleeding



5.  
Diagnosis



a.
Hard steering (reduced assist)



b.   
Loss of fluid (leakage points)

   


c.
Checking procedures




d.
Noises




e.
Checking pump pressures




f.
Pull




g.
Poor returnability out of a turn




h. 
Wrong fluid used (seal swelling)



6.
Adjustments




a.
Worm bearing preload 




b.
Sector (ball nut) mesh


c.
Centering shims (spool valve)

 


d.
Pump belt tension


C.
Rack and Pinion (Center and End Takeoff Types)


 
1.  
Components


 
2.
Diagnosis



  
a.   
Noise




b.
Vibration




c.
Looseness




d.
Hard steering




e.
Bump or orbital steer




f.
Poor assist when cold




g.
Poor returnability




h.
Fluid in bellows boots



3.
Adjustments


4.
Mounting levelness



5.
Seal replacement procedures


6.
Hose replacement procedures



7.
System flushing



8.
Short rack replacement

XII.  
Four-Wheel Steering

       

A. 
Electronically controlled steering systems

       


1.
Four wheel steering theory



2.
Mechanical 4WS




3.
Hydraulic 4WS




4.
Electro/hydraulic 4WS




5.
Electronic/electrical 4WS




6.
Fail safe programs




7.
Scan tool diagnostics
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