COURSE OUTLINE

Title:  COLLISION REPAIR/ELECTRICAL 


Course Number:  AB-211









Credits:  7
   







Date:  February 2008
Institution:


Clackamas Community College 

Outline Developed by:
Ray Conklin

Type of Program:

Professional/Technical Preparatory

Course Description:

Develops entry level skills in testing, diagnosing and repairing chassis-wiring systems relating to automotive collision damage. Includes advanced electrical diagnosis and repair, passive and non-passive restraint systems such as seat belt restraints, air bags and impact sensor units.

Course Objectives:
Upon successful completion of the course, the student should be able to:

1.
Measure current, voltage & resistance in a circuit.

2. 
Read an electrical circuit diagram.

3.
Repair wiring.

4.
Diagnose & repair electrical problems


a.
Wiper systems


b.
Power mirrors and antennas


c.
Power seats


d.
Power windows, door locks & sunroofs

e.
Power sliding doors


f.
Horns


g.
Airbag systems


h.
Seatbelt systems
Student Learning Outcomes:

The student should/will be able to demonstrate use of the above skills in completing NATEF (National Automotive Technician's Education Foundation) Electrical Tasks III, B & H.  See attached NATEF task list for details.

Length of Course:

154 lecture/lab hours.
Grading Method:

Letter grade (A-F) or Pass/No Pass.
Prerequisites:

None.

Required Text:

I-CAR Electrical CD's ELE01, 02, & 03; Restraint RES01, 




Power Accessories PWR01.
Major Topic Outline:

SECTION 1:

I.
ELECTRICAL CIRCUITS (I-CAR Electrical disk 1)


A.  
Fundamentals


    
1.  Electron & Conventional theory


    
2.  Conductors, Insulators, Semiconductors


         

3.  Voltage, current, & resistance


B.  
Circuits

         

1.  Series

         

2.  Parallel

         

3.  Series-parallel


C.  
Measurement

         

1.  Ohm's Law

         

2.  Voltmeter, ammeter, ohmmeter

II.  
ELECTRICAL PARTS & TROUBLESHOOTING


A.  
Power supplies

         

1.  Battery

         

2.  Generator

    
B.  
Circuit protection

         

1.  Fuses

         

2.  Circuit breakers

         

3.  Fusible links

     
C.  
Switches

     
D.  
Connectors

     
E.  
Wire repairs

     
F.  
Troubleshooting

     
G.  
Electrical faults

III. 
ELECTRICAL TESTING (I-CAR Electrical disk 2)

     
A.  
Electrical review

     
B.  
Testing

         

1. Voltage & resistance

     
C.  
Electrical circuits

     
D.  
Hot side/Ground side testing

     
E.  
Review

IV.  
ELECTRICAL DIAGRAMS

     
A.  
Repair documents

     
B.  
Review

V.   
MAGNETISM & ELECTRICAL PARTS

     
A.  
Magnets & current flow

         

1. Solenoids & relays

     
B.  
Electric motors

     
C.  
Magnetic fields


D.  
Review

VI.  
ELECTRONIC CIRCUIT PARTS


A.  
Semiconductors & computer controlled parts


B.  
Review

VII. 
INFORMATION RESOURCES (I-CAR Electrical disk 3)


A.  
Repair documents


B.  
Scan tools


    
1. Diagnostic trouble codes 


C.  
Computers


D.  
Rotational sensors


E.  
Review

VIII.  
COMPUTER SWITCHES & PRESETS


A.  
Computer monitored switches


B.  
Retaining preset information


C.  
Review

IX.  
COMPUTER INPUTS


A.  
Information Inputs


B.  
Warning lamps


C. 
Engine data retrieval


D.  
Review

X.   
COMPUTER DRIVEN OUTPUTS


A.  
Motors & actuators


B.  
Review

XI. 
INTRODUCTION TO OBD2


A.  
What is OBD2?

Section 2:
I.  
POWER ACCESSORIES  (I-CAR PWR CD)

    
A. 
Electrical Testing Review

       

1.  Testing power accessory parts

       

2.  Problem solving electrical failures

    
B. 
Windshield Wipers

       

1.  System operation

       

2.  Mechanical & electrical failures

       

3.  Additional system parts

    
C. 
Power Mirrors & Antennas

       

1.  Power mirror system operation

       

2.  Mechanical & electrical failures

      

3.  Heated glass operation & service

       

4.  Antenna operation & service

    
D. 
Power Seats

       

1.  System operation

       

2.  Mechanical failures

       

3.  Memory & heated seats

    
E. 
Windows. Door Locks, Sunroofs

       

1.  Window system operation

       

2.  Mechanical & electrical failures

       

3.  Sunroof systems

       

4.  Door lock operation & problem diagnosis

      

5.  Rear closure panels

   
F.  
Power sliding doors

       

1.  System operation

       

2.  Mechanical & electrical failures

   
G.  
Horns

       

1.  System operation

       

2.  Problem diagnosis

II.  
RESTRAINT SYSTEMS (I-CAR RES CD)

   
A.  
Front airbag systems

       

1.  System operation

       

2.  Airbag disable & cleanup

       

3.  System parts:

           
     a.  Module

          

     b.  Clock spring

            
     c.  Knee bolsters & knee airbags

           
     d.  Steering column

       

4.  Post-collision inspection & repair, system         

           
     activation

   
B. 
System diagnosis

       

1.  Diagnostic methods

       

2.  Service equipment & finishing the repair

   
C.  
Seat belt systems

       

1.  System introduction

       

2.  Inspection

       

3.  Passive seat belt systems

       

4.  Integrated child seat

   
D.  
Seat belt tensioners

       

1.  Operation & service

       

2.  Working with undeployed systems

   
E.  
Side airbag systems

       

1.  Operation & service

   
F.  
Discriminating restraint systems

       

1.  Operation & service

NATEF TASK LIST

	III. MECHANICAL AND ELECTRICAL COMPONENTS 

	B. Electrical 

	1. Check voltages in electrical wiring circuits with a DMM (digital multimeter). 
	HP-I 

	2. Check for voltage drop and/or current flow in electrical wiring circuits and components with a DMM (digital multimeter). 
	HP-I 

	3. Repair electrical circuits, wiring, and connectors. 
	HP-I 

	4. Inspect, test, and replace fusible links, circuit breakers, and fuses. 
	HP-I 

	5. Perform battery state-of-charge test; determine needed service. 
	HP-I 

	6. Inspect, clean, and replace battery. 
	HP-I 

	7. Dispose of batteries and battery acid according to local, state, and federal requirements. 
	HP-G 

	8. Perform slow/fast battery charge. 
	HP-I 

	9. Identify programmable electrical/electronic components; record data for reprogramming before disconnecting battery. 
	HP-I 

	10. Inspect, clean, and repair or replace battery cables, connectors, and clamps. 
	HP-I 

	11. Inspect alignment, adjust, remove and replace alternator (generator), drive belts, pulleys, and fans. 
	HP-I 

	12. Check operation of exterior lighting; determine needed repairs. 
	HP-I 

	13. Aim headlamp assemblies and fog/driving lamps; determine needed repairs. 
	HP-I 

	14. Inspect, test, and repair or replace switches, relays, bulbs, sockets, connectors, and wires of interior and exterior light circuits. 
	HP-I 

	15. Remove and replace horn(s); check operation. 
	HP-I 

	16. Check operation of wiper/washer systems; determine needed repairs. 
	HP-I 

	17. Check operation of power side and tailgate window; determine needed repairs. 
	HP-I 

	18. Inspect, remove and replace power seat, motors, linkages, cables, etc. 
	HP-G 

	19. Inspect, remove and replace components of electric door and hatch/trunk lock. 
	HP-G 

	20. Inspect, remove and replace components of keyless lock/unlock devices and alarm systems. 
	HP-G 

	21. Inspect, remove and replace components of electrical sunroof and convertible top. 
	HP-G 

	22. Check operation of electrically heated mirrors, windshields, back lights, panels, etc.; repair as necessary. 
	HP-I 

	23. Inspect, remove and replace components of power antenna circuits. 
	HP-I 

	24. Demonstrate the proper self-grounding procedures for handling electronic components. 
	HP-I 

	25. Check for module communication errors using a scan tool. 
	HP-G 

	26. Use wiring diagrams and diagnostic flow charts during diagnosis of electrical 

circuit problems. 
	HP-G 

	27. Demonstrate safe disarming techniques of high voltage systems on hybrid 

vehicles. 
	HP-G 


	III. MECHANICAL AND ELECTRICAL COMPONENTS 

	H. Restraint Systems 

	1. Identify and perform vehicle manufacturer’s recommended procedures for inspecting or replacing restraint systems and components. 
	HP-I 

	2. Inspect, remove, and replace seatbelt and shoulder harness assembly and components. 
	HP-G 

	3. Inspect restraint system mounting areas for damage; repair as needed. 
	HP-G 

	4. Verify proper operation of seatbelt. 
	HP-G 

	5. Deactivate and reactivate Supplemental Restraint System (SRS). 
	HP-G 

	6. Inspect, remove and replace Supplemental Restraint Systems (SRS) sensors and wiring; ensure sensor orientation. 
	HP-G 

	7. Verify that Supplemental Restraint System (SRS) is operational. 
	HP-I 

	8. Inspect, remove, replace and dispose of deployed and non-deployed airbag(s) 

and pretensioners. 
	HP-G 

	9. Use Diagnostic Trouble Codes (DTC) to diagnose and repair the Supplemental 

Restraint System (SRS). 
	HP-G 
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