A8 Engine Performance 4th Edition
Chapter 17 Ignition System Diagnosis & Service
Opening Your Class

	KEY ELEMENT
	EXAMPLES

	Introduce Content
	This course or class covers operation and service of Automotive Engine Performance. It correlates material to task lists specified by ASE and NATEF.     

	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 the chapter learning objectives to the students.  
1.
Describe the procedure used to check for spark.

2.  Inspect and test ignition coils.

3.  Inspect and test ignition system pickup sensor or triggering devices.

4.
Discuss what to inspect and look for during a visual inspection of the ignition system.

5.  Diagnose ignition related problems.

6.  Inspect and test ignition secondary circuit wiring and components, to include spark plug service.

7.
Check and adjust ignition timing on engines equipped with a distributor.

8.
Describe how to test the ignition system using an oscilloscope.
This Chapter will help prepare for ASE Engine performance (A8) certification test content area “B” (ignition System diagnosis and repair).

	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.


	ICONS
	Ch17 Ignition System Diagnosis & Service
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	1. SLIDE 1 CH17 Ignition System Diagnosis & Service
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	Check for ADDITIONAL VIDEOS & ANIMATIONS @ http://www.jameshalderman.com/ 

WEB SITE REGULARLY UPDATED
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	POWER POINTS DONE BY INDIVIDUAL LEARNING OBJECTIVES, COMPLETE POWER POINT FILE COVERED IN THIS LESSON PLAN  

	[image: image6.jpg]


[image: image7.png]OBJECTIVE




	2. SLIDE 2 EXPLAIN OBJECTIVE CH17 AEP_LO1
3. SLIDES 3 EXPLAIN Checking for Spark
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	4.  SLIDE 4 EXPLAIN Figure 17-1 spark tester looks like a regular spark plug with an alligator clip attached to the shell. This tester has a specified gap that requires at least 25,000 volts (25 kV) to fire.
5.  SLIDE 5 EXPLAIN Figure 17-2 close-up showing the recessed center electrode on a spark tester. It is recessed 3/8 in. into the shell and the spark must then jump another 3/8 in. to the shell for a total gap of 3/4 in. 
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	6.  SLIDES 6-7 EXPLAIN TECH-TIPS Always Use a Spark Tester
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	8.  SLIDE 8 EXPLAIN CHECKING FOR SPARK REASONS FOR NO-SPARK
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	DEMONSTRATION: Show how to properly use a Spark Tester to check for spark 
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	DISCUSSION: DISCUSS spark color. How can spark color be used to determine spark quality?
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	ON-VEHICLE NATEF TASK 

Meets NATEF Task: Spark Plug Specifications: Research applicable vehicle and service information, such as engine management system operation, vehicle service history, service precautions, and TSBs
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	9. SLIDE 9 EXPLAIN OBJECTIVE CH17 AEP_LO2
10. SLIDES 10 EXPLAIN Ignition Coil Testing

	[image: image18.jpg]



	11.  SLIDE 11 EXPLAIN Figure 17-3    Checking an ignition coil using a multimeter set to read ohms 
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	HANDS-ON TASK: Have the students test ignition coils, using ohmmeter to determine coil condition
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	Perform Careful Visual Inspection of coil housing.  Inspection will help to locate burn marks or cracks that indicate a faulty coil.
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	ON-VEHICLE NATEF TASK: IGNITION COIL TESTING Inspect and test ignition primary and secondary circuit wiring and solid state components; test ignition coil (s); perform necessary action.
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	SAFETY Have students review hazards of working with electrical components. Explain to reduce chances of being shocked, they should not hold/touch a spark tester while checking for spark
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	DISCUSSION: Have the students discuss what results from low/no voltage to primary side of coil. How does lower-than-normal voltage in the primary circuit affect secondary circuit? 
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	DISCUSSION: Have students talk about relationship between temperature & resistance. How does temperature affect resistance of sensors and coils? 
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	12. SLIDE 12  OBJECTIVE CH17 AEP_LO3
13. SLIDE 13 EXPLAIN IGNITION SENSOR TESTING
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	14.  SLIDE 14 EXPLAIN FIGURE 17–4 Measuring the resistance of an HEI pickup coil using a digital multimeter set to the ohms position. The reading on the face of the meter is 0.796 kΩ or 796 ohms in the middle of the 500- to 1,500-ohm specifications.
15.  SLIDE 15 EXPLAIN FIGURE 17–5 AC voltage is produced by a magnetic sensor. Most sensors should produce at least 0.1 volt AC while engine is cranking and can exceed 100 volts with engine running if pickup wheel has many teeth. If pickup wheel has only a few teeth, you may need to switch meter to read DC volts and watch display for a jump in voltage as teeth pass magnetic sensor. 
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	DEMONSTRATION: Use a DSO to show different waveforms generated by pickup coil, Hall-effect, and optical sensors
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	HANDS-ON TASK: Have the students test a magnetic sensor (pickup coil) using an ohmmeter to determine electrical integrity of sensor
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	DISCUSSION: Have students talk about changes in Frequency. How does Amplitude of an AC Signal change with changes in frequency? 
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	HANDS-ON TASK: Have students locate and inspect CKP & CMP ignition sensors to determine types of sensors.  Check them using a SCAN TOOL 
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	16.  SLIDE 16 EXPLAIN Figure 17-6 (a) connection required to test a Hall effect sensor. (b) A typical waveform from a Hall-effect sensor 
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	17.  SLIDE 17 EXPLAIN FIGURE 17–7 (a) low-resolution signal has same number of pulses as engine has cylinders. (b) dual trace pattern showing both low-resolution & high-resolution signals that usually represent 1 degree of rotation
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	18.  SLIDE 18 EXPLAIN TECH-TIP Bad Wire? Replace the Coil!  SEE FIGURE 17-8
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	19.  SLIDE 19 EXPLAIN FIGURE 17–8 track inside ignition coil is not a short, but a low-resistance path or hole that has been burned through from secondary wiring to steel core.
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	20.  SLIDE 20 EXPLAIN TECH-TIP CONTINUED: Bad Wire? Replace the Coil!
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	DEMONSTRATION: Show how to prepare a DSO (Digital Storage Oscilloscope) to obtain primary circuit patterns. 
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	ON-VEHICLE NATEF TASK SCOPE TESTING: Inspect and test ignition primary and secondary circuit wiring and solid state components; test ignition coil (s); perform necessary action
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	DISCUSSION: Have the students talk about analysis of waveforms. What should you look for when analyzing waveforms to determine ignition coil condition? 
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	DISCUSSION: DISCUSS difference between analog & digital signals. Does scope testing use an analog or a digital signal?

	[image: image50.jpg]


[image: image51.jpg]



	DISCUSSION: Have the students discuss the difference between the terms shorted and open. How do these terms relate to coils?
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	DEMONSTRATION: Show students how to use scan tool on a LAB VEHICLE to obtain engine RPM. 
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	21. SLIDE 21  OBJECTIVE CH17 AEP_LO4
22. SLIDES 22-23 EXPLAIN VISUAL INSPECTIONS
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	24.  SLIDE 24 EXPLAIN TECH-TIP The Magnetic Pickup Tool Test, SEE FIGURE 17-9, NEXT
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	25.  SLIDE 25 EXPLAIN FIGURE 17–9 If the coil is working, the end of the magnetic pickup tool will move with the changes in the magnetic field around the coil
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	26.  SLIDE 26  OBJECTIVE CH17 AEP_LO5
27.  SLIDE 27 EXPLAIN STEPS ON PAGE 287 OF TEXT TO CHECK FOR POOR PERFORMANCE
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	28.  SLIDE 28 EXPLAIN Figure 17-10 Using vacuum hose & test light to ground one cylinder at a time on distributorless ignition system. This works on all types of ignition systems & provides method for grounding out one cylinder at a time without fear of damaging any component. To avoid damage to catalytic converter, do not short out cylinder for longer than 5 seconds.
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	29.  SLIDE 29 EXPLAIN PROCESS OF DIAGNOSING A NO-START CONCERN, SEE PAGE 288 OF TEXT  
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	DISCUSSION: Have the students discuss what can cause NO-START CONDITION.  How do you systematically test ignition system components & circuitry to determine cause of no-spark condition? 
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	30.  SLIDE 30 EXPLAIN DISTRIBUTOR INDEXING    
31.  SLIDE 31 EXPLAIN FIGURE 17–11  relationship between crankshaft position (CKP) sensor & camshaft position (CMP) sensor is affected by wear in timing gear and/or chain
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	DISCUSSION: Have the students discuss how firing order can be used to find companion cylinders.  Where can firing order be found?  
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	HANDS-ON TASK: Provide the students with a vehicle that has incorrect firing order. Have them use specifications to inspect and correct firing order
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	DISCUSSION: DISCUSS distributor indexing. How does incorrect distributor indexing affect operation? FIGURE 17-11
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	VIDEO: 3 MIN DISTRIBUTOR R&Rwww.myautomotivelab.com  http://media.pearsoncmg.com/ph/chet/chet_mylabs/akamai/template/video640x480.php?title=Distributor%20Removal%20and%20Instalation&clip=pandc/chet/2012/automotive/Installing_EFI_System/T12CD3.mov&caption=chet/chet_mylabs/akamai/2012/automotive/Installing_EFI_System/xml/T12CD3.xml
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	32.  SLIDE 32  OBJECTIVE CH17 AEP_LO6
33.  SLIDE 33 EXPLAIN Figure 17–12 When checking a coil-on-plug (COP) assembly, check that primary and secondary wiring looks normal and that the coil is not discolored from arcing or corrosion.
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	34.  SLIDE 34 EXPLAIN FIGURE 17–13 When checking a waste spark-type ignition system, check that secondary wires are attached to the correct coil terminal and that the wiring is correctly routed to help avoid cross-fire.
35.  SLIDE 35 EXPLAIN FIGURE 17–14 Corroded terminals on a waste-spark coil can cause misfire diagnostic trouble codes to be set.
36.  SLIDE 36 EXPLAIN Figure 17-15 This spark plug boot on COP IGNITION overhead camshaft engine has been arcing to valve cover causing a misfire  
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	DISCUSSION: discuss term tracking. What is tracking? What types of problems does it cause? How can it be found?
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	DEMONSTRATION: Show the students how to perform a rotor air gap test to check distributor cap and rotor condition. 
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	37.  SLIDE 37 EXPLAIN FIGURE 17-16 Measuring the resistance of a spark plug wire with a multimeter set to the ohms position. The reading of 16.03 kΩ (16.03 ohms) is okay because the wire is about 2 ft long. Maximum allowable resistance for a spark plug wire this long would be 20 kΩ (20,000 ohms).
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	HANDS-ON TASK: Have students use ohmmeter to test spark plug wires for continuity and compare collected values to specifications to determine condition

	[image: image79.jpg]


[image: image80.jpg]



	DISCUSSION: Have students discuss spark plug heat range & how it affects engine operation and emissions. Is it ever acceptable or beneficial to vary from OEM recommendations? 
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	DISCUSSION: discuss purpose of “suppression” wires. How do they work?


