Automotive Electrical & Engine Performance 8/E 
Chapter 44 Scan Tools & Engine Performance Diagnosis
Opening Your Class
	KEY ELEMENT
	EXAMPLES

	Introduce Content
	This Automotive Electrical & Engine Performance 8th edition provides complete coverage of automotive areas pertaining vehicle electrical systems and engine performance.  It correlates material to task lists specified by ASE and ASEEducation (NATEF) and emphasizes a problem-solving approach.  Chapter features include Tech Tips, Frequently Asked Questions, Case Studies, Videos, and Animations that are listed in this Lesson Plan.  This Lesson Plan also references ASEEducation (NATEF) Task Sheets available from Jim’s web site.  

	Motivate Learners
	Explain how the knowledge of how something works translates into the ability to use that knowledge to figure why the engine does not work correctly and how this saves diagnosis time, which translates into more money.

	State the learning objectives for the chapter or course you are about to cover and explain this is what they should be able to do as a result of attending this session or class.
	Explain learning objectives to students as listed below:  
1.	Discuss the steps of the diagnostic process. 
2.	Discuss the types of scan tools that are used to assess vehicle components. 
3.	Explain the troubleshooting procedures to follow if a diagnostic trouble code has been set.
4.	Describe the methods for reprogramming (reflashing) a vehicle computer and performing a drive cycle.
This chapter will help you prepare for ASE computerized engine controls diagnosis (A8) certification test content area “E.”

	Establish the Mood or Climate
	Provide a WELCOME, Avoid put downs and bad jokes. 

	Complete Essentials
	Restrooms, breaks, registration, tests, etc.

	Clarify and Establish Knowledge Base
	Do a round robin of the class by going around the room and having each student give their backgrounds, years of experience, family, hobbies, career goals, or anything they want to share.


NOTE: This lesson plan is based on Automotive Electrical & Engine Performance 8th Edition Chapter Images found on Jim’s web site @ www.jameshalderman.com  
DOWNLOAD Chapter 44 Chapter Images: From
http://www.jameshalderman.com/books_a8.html#anchor2


	ICONS
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	1. SLIDE 1 CH44 SCAN TOOLS & ENGINE PERFORMANCE DIAGNOSIS
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	Check for ADDITIONAL VIDEOS & ANIMATIONS @ http://www.jameshalderman.com/ 
WEB SITE IS CONSTANTLY UPDATED
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	Videos
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	At the beginning of this class, you can download the crossword puzzle & Word Search from Jim’s web site to familiarize your class with terms in this chapter & then discuss them, see below:
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	http://www.jameshalderman.com/books_a8.html#anchor2   
DOWNLOAD
Crossword Puzzle (Microsoft Word) (PDF)
Word Search Puzzle (Microsoft Word) (PDF
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	2.  SLIDE 2 EXPLAIN Figure 44-1    A funnel is one way to visualize the diagnostic process. The purpose is to narrow the possible causes of a concern until the root cause is determined and corrected.

	
	3. SLIDE 3 EXPLAIN Figure 44-2    Step #1 is to verify the customer concern or problem. If the problem cannot be verified, then the repair cannot be verified
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	DISCUSSION: Have the students discuss the eight-step diagnosis procedure. Why is it important to begin diagnosis with verification of complaint? FIGURES 44-1 to 44-2
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	EXPLAIN TECH TIP: Original Equipment” Is Not a Four-Letter Word  To many service technicians, an original-equipment part is considered to be only marginal and to get the really “good stuff,” an aftermarket (renewal market) part has to be purchased. However, many problems can be traced to the use of an aftermarket part that has failed early in its service life. Technicians who work at dealerships usually go immediately to an aftermarket part that is observed during a visual inspection. It has been their experience that simply replacing the aftermarket part with factory original-equipment (OE) part often solves problem.  Original equipment parts are required to pass quality and durability standards and tests at a level not required of aftermarket parts. The technician should be aware that the presence of a new part does not necessarily mean that the part is good.
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	Intermittent problems can be difficult to diagnose. It is important to gather as much information as possible for accurate diagnosis. Find out temperatures, speeds, or operating conditions when problems occur. Try to duplicate operating conditions & cause problem to occur.
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	4.  SLIDE 4 EXPLAIN Figure 44-3 Form that customer should fill out if there is a driveability concern to help the service technician more quickly find the root cause.
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	DEMONSTRATION: Give students copies of a diagnosis worksheet. Have students complete worksheet using problem they may be experiencing, or may have experienced in past with their own cars. 
FIGURE 44-3
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	DISCUSSION: Have students talk about information from customer that might be useful in diagnosing a condition like an objectionable noise. What specific questions should be asked of customer for efficient and accurate diagnosis? 
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	DISCUSSION:  Have the students discuss how a road test with customer might help with problem diagnosis. What are examples of conditions that might help duplicate a concern? 

	[image: Explain]
	5.  SLIDE 5 EXPLAIN Figure 44-4    This is what was found when removing an air filter from a vehicle that had a lack-of-power concern. Obviously nuts were deposited by squirrels or some other animal, blocking a lot of the airflow into the engine.

	[image: Tech Tip]
	EXPLAIN TECH TIP: Smoke Machine Testing
Vacuum (air) leaks can cause a variety of driveability problems and are often difficult to locate. One good method is to use a machine that generates a stream of smoke. Connecting the outlet of the smoke machine to hose that was removed from the vacuum brake booster allows smoke to enter the intake manifold. Any vacuum leaks are spotted by observing smoke coming out of leak. ● SEE FIGURE 44–5.
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	6.  SLIDE 6 EXPLAIN FIGURE 44-5 Using a bright light makes seeing where the smoke is coming from easier.
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	DEMONSTRATION: Show how to test an ignition system using an adjustable spark tester.  These testers can be adjusted to require very high voltage from the ignition system. This helps students visualize amount of resistance inside combustion chamber.  FIGURE 44-6
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	7.  SLIDE 7 EXPLAIN FIGURE 44-6 A spark tester connected to a spark plug wire or coil output.
8.  SLIDE 8 EXPLAIN FIGURE 44-7 Step 3 in diagnostic process is to retrieve any stored diagnostic trouble codes
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	EXPLAIN TECH TIP: Look at the Freeze-Frame
Whenever a DTC is set, a freeze-frame is stored. The freeze-frame includes data showing how the engine was being operated at time code was set. The wise service technician saves freeze-frame information to help determine not only what might have caused the code to set, but also to allow technician to drive vehicle under similar conditions to verify that problem has been corrected.
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	DEMONSTRATION: Create a DTC on a vehicle; for example, by disconnecting an engine coolant temperature sensor. Show students how to connect scan tool and access DTC. Reconnect sensor & demonstrate procedure for erasing DTC.  FIGURE 44-7
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	9.  SLIDE 9 EXPLAIN Figure 44-8    After checking for stored diagnostic trouble codes (DTCs), wise technician checks service information for any technical service bulletins that may relate to vehicle being serviced.

	
	10.  SLIDE 10 EXPLAIN Figure 44-9    Looking carefully at the scan tool data is very helpful in locating the source of a problem.
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	DEMONSTRATION: pending DTC can be set by disconnecting an emission component like an EGR vacuum hose.  Drive the vehicle to meet enabling criteria for EGR monitor. Once conditions have been met, reconnect EGR vacuum hose. Show how to access and display pending DTC. FIGURE 44-9
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	11.  SLIDE 11 EXPLAIN Figure 44-10    Step 8 is very important. Be sure that the customer’s concern has been corrected
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	EXPLAIN TECH TIP: One Test Is Worth 1,000 “Expert” Opinions  Whenever any vehicle has an engine performance or driveability concern, certain people always say: “Sounds like it’s a  bad injector.” “I’ll bet you it’s a bad computer.” “I had a problem just like yours yesterday and it was a
bad EGR valve.” Regardless of the skills and talents of those people, it is still more accurate to perform tests on the vehicle than to rely on feelings or opinions of others who have not even seen vehicle. Even your own opinion should not sway your thinking. Follow a plan, perform tests, and follow test results to the root cause.
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	DEMONSTRATION: Show how to perform a thorough visual inspection, starting with basic fluid level checks. Raise & support vehicle, and continue with a thorough undercar inspection by checking items such as suspension, & brake & exhaust components and systems. 
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	HANDS-ON TASK: Have the students perform thorough visual inspections on each other’s vehicles or LAB VEHICLES. Grade them on their ability to find defects or problems. 
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	DEMONSTRATION: Show the students how to use a smoke machine to find air or vacuum leaks. Simulate a vacuum leak by removing a vacuum line from the intake manifold.  
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	Smoke machines can be used to find exhaust leaks. The tip of smoke machine can be put inside tailpipe and, when exhaust system fills with smoke, any leaks will be obvious.
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	DISCUSSION: Have the students talk about ignition voltage requirements. What conditions inside combustion chamber can affect ignition voltage requirements? 

	[image: Demo][image: Repair Vehicle]
	DEMONSTRATION: Show how to check fuel pressure by connecting a fuel pressure gauge to fuel rail. Caution students of the dangers of fuel leaks while operating the engine.  
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	HANDS-ON TASK: Ask students to research wiring diagrams for their own vehicles or LAB VEHICLES. Then have them select a specific fuse and list how many individual circuits would not operate if that fuse were to open or burn. 
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	12.  SLIDE 12 EXPLAIN Figure 44-11    A TECH 2 scan tool is the factory scan tool used on General Motors vehicles.
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	Scan Tool (View) (Download)
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	13.  SLIDE 13 EXPLAIN Figure 44-12    Some scan tools use pocket PCs which make it very convenient to use.
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	DISCUSSION: Have the students talk about scan tools. How do OEM scan tools differ from generic scan tools? What are advantages & disadvantages of both types of tools? FIGURES 44-11 & 12
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	DEMONSTRATION: Connect both OEM & generic scan tools to a vehicle and allow students to see information available with each tool. Demonstrate bidirectional capabilities by increasing or decreasing idle speeds, for example.  FIGURES 44-11 & 12
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	DEMONSTRATION: Disconnect critical sensors, like crank sensor and airflow sensor, on a running engine to demonstrate engine stalling. Restart engine & disconnect sensors such as an oxygen sensor and coolant temperature sensor to demonstrate engine operation without this data. 
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	HANDS-ON TASK: Have the students connect an OEM scan tool to a running vehicle and record all datastream parameters available.  
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	DISCUSSION: Have the students discuss data parameters. What data parameters are necessary for engine operation? What data parameters are considered fuel trim sensors or monitors for emissions systems?  
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	ON-VEHICLE ASEEDUCATION TASK B2 Access and use service information to perform step-by-step (troubleshooting) diagnosis.
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	ON-VEHICLE ASEEDUCATION TASK B5 Diagnose the causes of emissions or driveablility concerns with stored or active diagnostic trouble codes (DTC); obtain, graph, and interpret scan tool data.
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	ON-VEHICLE ASEEDUCATION TASK B8: Diagnose driveablility and emissions problems resulting from malfunctions of interrelated systems (cruise control, security alarms, suspension controls, traction controls, HVAC, automatic transmissions, non-OEM installed accessories, or similar systems); determine needed action.
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	ON-VEHICLE ASEEDUCATION TASK: Retrieve and record stored OBD II diagnostic trouble codes; clear codes. 
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	ON-VEHICLE ASEEDUCATION TASK B3: Perform active tests of actuators using a scan tool; determine needed action. 
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	ON-VEHICLE ASEEDUCATION TASK B7:  Inspect and test computerized engine control system sensors, powertrain/engine control module (PCM/ECM), actuators, and circuits using a graphing multimeter (GMM)/digital storage oscilloscope (DSO); perform needed action.
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	14.  SLIDE 14 EXPLAIN Figure 44-13    To retrieve flash codes from an OBD-I General Motors vehicle, without a scan tool, connect terminals A and B with the ignition on–engine off. The M terminal is used to retrieve data from the sensors to a scan tool.
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	DEMONSTRATION: Using an older GM OBD-I vehicle, set a DTC, for example, by disconnecting a coolant temperature sensor. Show how to retrieve the DTC through flashing check engine light.  FIGURE 44-13
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	HANDS-ON TASK: Have the students research the DTC from above demonstration using OEM service information.  The students should understand the conditions that were met for the DTC to set. Then have students use OEM service information to find preferred method to erase DTC. 
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	EXPLAIN TECH TIP: Quick and Easy Chrysler Code Retrieval  Most Chrysler-made vehicles (Dodge, Ram, and Chrysler) can display diagnostic trouble code on dash by turning ignition switch on and then off and then on 3 times with last time being on. This makes it easy for anyone to see if there are any stored trouble codes without having to use a scan tool. This works on vehicles built after 1996, too. ● SEE FIGURE 44–14.
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	15.  SLIDE 15 EXPLAIN FIGURE 44-14 DTCs from Chrysler & Dodge vehicles can be retrieved by turning ignition switch to on/then off 3 times.
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	DEMONSTRATION: Create a DTC in OBD-I Ford vehicle, and demonstrate Key On-Engine Off (KOEO) code retrieval using a jumper wire & test light. Have students count flashes of test light to retrieve DTC. FIGURES 44-14 & 15
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	EXPLAIN TECH TIP: Do Not Lie to a Scan Tool!
Because computer calibration may vary from year to year, using incorrect year for vehicle while using a scan tool can cause data retrieved to be incorrect or inaccurate.
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	DEMONSTRATION:  While performing KOER test on Ford OBD-I vehicle, demonstrate dynamic response check, when prompted. FIGURES 44-14 & 15
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	HANDS-ON TASK: Have the students locate the Diagnostic Link Connector (DLC) on their own vehicles using component locator. Have them retrieve DTCs using a SCAN TOOL or on older vehicles, the flash code retrieval procedure and OEM service information. FIGURE 44-16
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	DEMONSTRATION: Create a DTC on an OBD-I vehicle by disconnecting a sensor, such as the engine coolant temperature sensor. Create opposite DTC by shorting the connector terminals with a jumper wire.   
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	HANDS-ON TASK: Based on above DEMO, Have students retrieve the DTCs and have the students research the DTC code definitions.  
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	16.  SLIDE 16 EXPLAIN Figure 44-15 data link connector (DLC) can be located in various locations.
17.  SLIDE 17 EXPLAIN Figure 44-16 A typical OBD-II data link connector (DLC). The location varies with make and model and may even be covered. Check service information for the exact location if needed.
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	DEMONSTRATION: Create a DTC in OBD-I Ford vehicle, and demonstrate Key On-Engine Off (KOEO) code retrieval using a jumper wire & test light. Have students count flashes of test light to retrieve DTC. FIGURES 44-14 & 15
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	DEMONSTRATION:  While performing KOER test on Ford OBD-I vehicle, demonstrate dynamic response check, when prompted. FIGURES 44-14 & 15
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	HANDS-ON TASK: Have the students locate the Diagnostic Link Connector (DLC) on their own vehicles using component locator. Have them retrieve DTCs using a SCAN TOOL or on older vehicles, the flash code retrieval procedure and OEM service information. FIGURE 44-16
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	DEMONSTRATION: Create a DTC on an OBD-I vehicle by disconnecting a sensor, such as the engine coolant temperature sensor. Create opposite DTC by shorting the connector terminals with a jumper wire.   
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	HANDS-ON TASK: Based on above DEMO, Have students retrieve the DTCs and have the students research the DTC code definitions.  
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	18.  SLIDE 18 EXPLAIN FIGURE 44-17 The first step in the reprogramming procedure is to determine the current software installed using a scan tool. Not all scan tools can be used. In most cases using the factory scan tool is needed for reprogramming unless the scan tool is equipped to handle reprogramming
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	DEMONSTRATION: Create a DTC on an OBD-I vehicle by disconnecting a sensor, such as the engine coolant temperature sensor. Create opposite DTC by shorting the connector terminals with a jumper wire.   
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	[bookmark: _GoBack]HANDS-ON TASK: Based on above DEMO, Have students retrieve the DTCs and have the students research DTC code definitions.  
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	19.  SLIDE 19 EXPLAIN FIGURE 44-18 Follow the on-screen instructions
20.  SLIDE 20 EXPLAIN FIGURE 44-19 An Internet connection is usually needed to perform updates although some vehicle manufacturers use CDs which are updated regularly at a cost to the shop 

	
	21.  SLIDE 21 EXPLAIN FIGURE 44–20 battery charger that does not introduce any alternating current (AC) when charging the battery is extremely important when programming a PCM.
22.  SLIDE 22 EXPLAIN FIGURE 44–21 Connecting cables and a computer to perform off-board programming.

	
	23.  SLIDE 23 EXPLAIN FIGURE 44–22 J2534 pass-through reprogramming system does not need a scan tool to reflash the PCM on most 2004 and newer vehicles.
24.  SLIDE 24 EXPLAIN FIGURE 44–23 A typical J2534 universal reprogrammer that uses the J2534 standards.
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	EXPLAIN TECH TIPS Brake Pedal Trick
If vehicle manufacturer recommends that battery power be disconnected, first disconnect negative battery cable and then depress brake pedal. Because brake lights are connected to battery power, depressing brake pedal causes all of capacitors in electrical system and computer(s) to discharge through brake lights.
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	EXPLAIN TECH TIP: Drive the Light Out
If working on a vehicle that is subject to state emissions testing, it is best to not clear codes. When DTCs are cleared, all of the monitors have to be rerun, and this can be a time-consuming job. Instead of clearing code, simply drive vehicle until PCM clears code. This likely takes less time compared to trying to drive vehicle under varying conditions to run all of monitors.
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	DEMONSTRATION:   DEMO J2534 REPROGRAMMING
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	HANDS-ON TASK: Based on above DEMO, Have students REPROGRAM A PCM  
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