Light Vehicle Diesel Engines
Chapter 21 OBD II Diagnosis 
Opening Your Class
	KEY ELEMENT
	EXAMPLES

	Introduce Content
	This Light Vehicle Diesel Engines 1st text provides complete coverage of light duty diesel engine components, operation, and diagnosis. It correlates material to task lists specified by ASE and NATEF and emphasizes a problem-solving approach.  Chapter features include Tech Tips, Frequently Asked Questions, and Real World Fixes: www.jameshalderman.com contains Videos, Animations, and Task Sheets for use in the lab and classroom.

	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.  Prepare for the ASE Diesel engine controls diagnosis (A9) certification test content area “A”(General Diagnosis).
2.  Discuss the steps of the diagnostic process. 
3.  Describe the simple preliminary tests that should be performed at the start of the diagnostic process.
4.  List six items to check as part of a thorough visual inspection.
5.  Explain the troubleshooting procedures to follow if no diagnostic trouble code has been set.
6.  Explain the troubleshooting procedures to follow if a diagnostic trouble code has been set.
7.  Discuss the type of scan tools that are used to assess vehicle components.
8.  Describe the methods that can be used to reprogram (reflash) a vehicle computer.

	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 the 1st Edition Chapter Images found on Jim’s web site @ www.jameshalderman.com 
LINK CHP 21 Chapter Images USE BELOW LINK
http://www.jameshalderman.com/books_a9.html 
NOTE: You can use Chapter Images or Power Point files: Though out Power Point Presentations, you will find questions and answers on slides that can be used for discussion.

	ICONS
	CH21 OBD II Diagnosis
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	Check for ADDITIONAL VIDEOS & ANIMATIONS @ http://www.jameshalderman.com/ 
WEB SITE IS CONSTANTLY UPDATED
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	http://www.jameshalderman.com/books_a9.html 
Crossword Puzzle (Microsoft Word) (PDF)
Word Search Puzzle (Microsoft Word) (PDF)
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	SAFETY Always be very careful when working on a Diesel engine that is running with air intake removed.  Because most diesel ENGINES DO NOT USE a throttle plate, objects can very easily be sucked into engine, causing serious engine damage.  MOST OEMs offer intake covers.  
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	2.  SLIDE 2 EXPLAIN Figure 21-1 funnel is one way to visualize diagnostic process. The purpose is to narrow possible causes of a concern until root cause is determined and corrected.
3. SLIDE 3 EXPLAIN Figure 21-2    Step #1 is to verify customer concern or problem. If problem cannot be verified, then repair cannot be verified

	[image: Discussion][image: AnswerQuestionIcon]
	DISCUSSION: Have the students discuss the 8-step diagnosis procedure. Why is it important to begin diagnosis with verification of complaint?
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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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	DISCUSS FREQUENTLY ASKED QUESTION: Why Check the Oil First?
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	4.  SLIDE 4 EXPLAIN Figure 21-3 Form that customer should fill out if there is a driveability concern to help the service technician more quickly find the root cause.
5.  SLIDE 5 EXPLAIN Figure 21-4 Step 3 in diagnostic process is to retrieve any stored diagnostic trouble codes.
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	DEMONSTRATION: Give copies of diagnosis worksheet like FIGURE 21-3 on Page 241. Have students complete worksheet using problem they may be experiencing, or may have experienced in past FIGURE 21-3
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	DISCUSSION: discuss CHART 21-1 Excessive Exhaust Smoke Colors & Possible Causes
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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. 

	[image: Repair Vehicle]
	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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	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:  discuss how a road test with customer might help with problem diagnosis.
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	DEMONSTRATION: Create DTC on TRUCK; E.G. Disconnecting ECT sensor. Show students how to connect scan tool and access DTC. Reconnect sensor & demonstrate procedure for erasing DTC.  
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	LOOKING CAREFULLY AT SCAN TOOL DATA IN LOCATING SOURCE OF PROBLEM.

	[image: Frequently Asked Quest ICON][image: Discussion]
	DISCUSS FREQUENTLY ASKED QUESTION: Why Check DTCs before Checking TSBs?
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	AFTER CHECKING FOR STORED DTCS, CHECK SERVICE INFORMATION FOR ANY TECHNICAL SERVICE BULLETINS THAT MAY RELATE TO TRUCK BEING SERVICED.
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	5.  SLIDE 5 EXPLAIN FIGURE 21–5 TECH 2 scan tool is factory scan tool used on General Motors vehicles.
6.  SLIDE 6 EXPLAIN FIGURE 21–6 Bluetooth adapter that plugs into DLC and transmits global OBD-II information to a smart phone that has a scan tool app installed.
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	Scan Tool (View) (Download)
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	DISCUSSION: discuss CHART 21-2 Cummins 5.9 & 6.7 liter. Values obtained by using scan tool and basic test equipment. Always follow OEM Recommended procedures.
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	DISCUSSION: discuss CHART 21-3 GM Duramax. Values using scan tool and basic test equipment. Always follow OEM recommended procedures
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	DISCUSSION: discuss CHART 21-4 Ford Power Stroke. Values Obtained using scan tool and basic test equipment. Always follow OEM  recommended procedures
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	DEMONSTRATION: pending DTC can be set by disconnecting an emission component.  Drive the vehicle to meet enabling criteria for EGR monitor. Once conditions have been met, reconnect. Show how to access and display pending DTC. 
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	DISCUSSION: discuss CHART 21-5 Check Mode $06 data if DTCs displayed to see limits and why DTC was set
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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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	DEMONSTRATION: Disconnect critical sensors, like crank sensor and airflow sensor, on 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 TASK:) Perform active tests using a scan tool. 

	[image: WeSupport][image: Repair Vehicle]
	ON-VEHICLE TASK: Retrieve and record stored OBD II diagnostic trouble codes; clear codes. 
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	7.  SLIDE 7 EXPLAIN FIGURE 21-7 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

	
	8.  SLIDE 8 EXPLAIN FIGURE 21-8 Follow the on-screen instructions
9.  SLIDE 9 EXPLAIN FIGURE 21-9 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 
10.  SLIDE 10 EXPLAIN FIGURE 21–10 battery charger that does not introduce any alternating current (AC) when charging battery is extremely important when programming a PCM.

	
	11.  SLIDE 11 EXPLAIN FIGURE 21-11 Connecting cables and a computer to do off-board programming
12.  SLIDE 12 EXPLAIN FIGURE 21-12 J2534 pass-through reprogramming system does not need a scan tool to reflash the PCM on most 2004 and newer vehicles 

	
	13.  SLIDE 13 EXPLAIN FIGURE 21-13 A typical J2534 universal reprogrammer that uses the J2534 standards.
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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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