A8 Engine Performance 4th Edition
Chapter 15 Advanced Starting and Charging Systems Diagnosis
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.
Prepare for Engine repair (A1) ASE certification test content area “D” (Lubrication and Cooling Systems Diagnosis and Repair).

2.
Describe how coolant flows through an engine.

3.
Discuss the operation of the thermostat.

4.
Explain the purpose and function of the radiator pressure cap.

5.
Describe the various types of antifreeze and how to recycle and discard used coolant.

6.
Discuss how to diagnose cooling system problems.

	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
	Ch15 Adv Starting & Charging Sys Diagnosis
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	1. SLIDE 1 CH15 Advanced Starting and Charging Systems Diagnosis 
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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, SO THERE IS POWER POINT FILE FOR EACH LEARNING OBJECTIVE  
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	2. SLIDE 2 EXPLAIN OBJECTIVE CH15 AEP_LO1
3. SLIDE 3 EXPLAIN  Purpose and Function
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	2. SLIDE 2 EXPLAIN OBJECTIVE CH15 AEP_LO2
3. SLIDE 3 EXPLAIN  BATTERY RATINGS
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	DEMONSTRATION: Using a voltmeter, demonstrate how to find corroded and/or poor connections by measuring voltage drop
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	DEMONSTRATION: Show procedure for removing surface charge
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	SHOW VIDEO: Battery Removal Video http://media.pearsoncmg.com/ph/chet/chet_mylabs/akamai/template/video640x480.php?title=Battery%20Removal&clip=pandc/chet/2012/automotive/Auto_Shop_Safety/clip15battremov1.mov&caption=chet/chet_mylabs/akamai/2012/automotive/Auto_Shop_Safety/xml/clip15battremov1.xml
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	DEMONSTRATION: DEMO Open Circuit Voltage (OCV) Test FigureS 15-4 & 15-5 

	[image: image14.jpg]



	DEMONSTRATION: Show students how to load test battery.  Typically done at ½ CCR.
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	VIDEO: Battery Load Testing http://media.pearsoncmg.com/ph/chet/chet_mylabs/akamai/template/video640x480.php?title=Load%20Testing%20The%20Battery&clip=pandc/chet/2012/automotive/Starting_charging_elect/A6T3.mov&caption=chet/chet_mylabs/akamai/2012/automotive/Starting_charging_elect/xml/A6T3.xml
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	DISCUSSION: Have students discuss difference between battery load testing and conductance testing. What are pros & cons of each?
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	DEMONSTRATION: Show students how to properly test a battery using Conductance Tester Figure 15-9 Conductance Testing
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	DEMONSTRATION: Show how to properly disable high-voltage battery to decrease risk of Injury/death when working around high voltage systems.
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	Jump Box Usage
Jump Starting Hybrids
Jumper Cable Usage
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	2. SLIDE 2 EXPLAIN OBJECTIVE CH15 AEP_LO3
3. SLIDE 3-4 EXPLAIN  Battery Electrical Drain Test
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	Parasitic Draw Test Video http://media.pearsoncmg.com/ph/chet/chet_mylabs/akamai/template/video640x480.php?title=Measuring%20Parasitic%20Draw&clip=pandc/chet/2012/automotive/Starting_charging_elect/A6T1.mov&caption=chet/chet_mylabs/akamai/2012/automotive/Starting_charging_elect/xml/A6T1.xml  
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	5.  SLIDE 5 EXPLAIN FIGURE 15–13 (a) Memory saver. The part numbers represent components from Radio Shack®. (b) A schematic drawing of same memory saver
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	DEMONSTRATION: Show how to use a memory saver to retain radio memory. Figure 15-13 
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	6.  SLIDES 6-7 EXPLAIN BATTERY ELECTRICAL DRAIN TESTING USING AN AMMETER
8.  SLIDE 8 EXPLAIN Figure 15-14 This mini clamp-on digital multimeter is being used to measure the amount of battery electrical drain that is present. In this case, a reading of 20 Ma (displayed on the meter as 00.02 A) is within the normal range of 20 to 30 Ma. Be sure to clamp around all of the positive battery cable or all of negative battery cable, whichever is easiest to get clamp around.
9.    SLIDES 9-10 EXPLAIN PROCEDURE FOR BATTERY ELECTRICAL DRAIN TEST
11.  SLIDE 11 EXPLAIN Figure 15-15 After connecting shut-off tool, start engine and operate all accessories. Stop engine and turn off everything. Connect ammeter across shut-off switch in parallel. Wait 20 minutes. This time allows all electronic circuits to “time out” or shut down. Open switch—all current now will flow through te ammeter. Reading > specified (>50 Ma, or 0.05 A) indicates a problem that should be corrected.
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	DEMONSTRATION:  Show students how to perform a parasitic draw test using an ammeter with an inductive lead. 
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	DEMONSTRATION: Show the students how to perform a parasitic draw test using an ammeter hooked up in series.
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	12.  SLIDE 12 EXPLAIN Figure 15-16 battery was replaced in this Acura and the radio displayed “code” when the replacement battery was installed. Thankfully, the owner had the five-digit code required to unlock the radio.
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	DISCUSSION: discuss why vehicle manufacturers use radios that require codes after the battery has been disconnected. What should be checked before disconnecting battery?
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	13.  SLIDE 13 EXPLAIN FINDING SOURCE OF DRAIN

14.  SLIDES 14-15 EXPLAIN WHAT TO DO IF A BATTERY DRAIN STILL EXISTS AFTER ALL THE FUSES ARE DISCONNECTED 
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	NATEF Task Sheet: Measure and diagnose the cause (s) of excessive parasitic draw; determine necessary action.
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	NATEF Task Sheet: Maintain or restore electronic memory functions. 

	[image: image37.jpg]We Suppont

EEEEEEEEE



[image: image38.jpg]



	NATEF Task Sheet Perform battery state-of-charge (conductance) test; determine necessary action. Perform battery capacity test; confirm proper battery capacity for vehicle application; determine necessary action.  
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	NATEF Task Sheet: Inspect, clean, fill, and/or replace battery, battery cables, connectors, clamps, and hold-downs 
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	NATEF Task Sheet: Perform battery charge 
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	NATEF Task Sheet: Start a vehicle using jumper cables or an auxiliary power supply
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	NATEF Task Sheet: Identify electronic modules, security systems, radios, and other accessories that require reinitialization or code entry following battery disconnect.
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	NATEF Task Sheet: Identify hybrid vehicle auxiliary (12v) battery service, repair and test procedures. 
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	16.  SLIDE 16 EXPLAIN FIGURE 15–17 A typical ignition switch showing all of the electrical terminals after the connector has been removed

	[image: image50.jpg]


[image: image51.jpg]



	DISCUSSION: Discuss how battery condition is critical to function of all electrical and electronic systems in the vehicle. After verifying a customer’s concern about a fault in the cranking system, what should be checked?
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	17.  SLIDE 17 EXPLAIN FIGURE 15–18 Some column-mounted ignition switches act directly on the contact points, whereas others use a link from the lock cylinder to the ignition switch
18.  SLIDE 18 EXPLAIN FIGURE 15–19 A typical solenoid-operated starter 
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	19.  SLIDE 19 EXPLAIN FIGURE 15–20 Carefully inspect all battery terminals for corrosion.
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	DEMONSTRATION: Show how to use service information to look up starting system control circuit. Have them help you identify different components of starting system control circuit
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	HANDS-ON TASK: Have students print out a schematic of starter circuit for vehicle they will be working on and point out test points. Discuss with them that starter circuits & components can vary greatly from vehicle to vehicle, & from OEM to OEM.
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	2.  SLIDE 2 EXPLAIN OBJECTIVE CH15 AEP_LO4
3.  SLIDE 3-4 EXPLAIN  STARTER TESTING ON VEHICLE 
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	5.  SLIDE 5 EXPLAIN FIGURE 15–21 When connecting a starter tester such as a Sun VAT 45 to the vehicle, make certain that the inductive probe is placed over all of the cables or wires from the battery.
6.  SLIDE 6 EXPLAIN FIGURE 15–22 Always check the battery, using a conductance or load tester. A battery showing a green charge indicator does not mean that the battery is good. 

	[image: image59.jpg]



	7.  SLIDES 7-8 EXPLAIN TESTING STARTER USING SCAN TOOL
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	2.  SLIDE 2 EXPLAIN OBJECTIVE CH15 AEP_LO5
3.  SLIDE 3-7 EXPLAIN VOLTAGE DROP TESTING
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	Starter Circuit Voltage Drop Tests
Starter Circuit Voltage Drop Tests 2
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	8.  SLIDE 8 EXPLAIN Figure 15-23 Voltmeter hookups for voltage drop testing of GM solenoid-type cranking circuit.
9.  SLIDE 9 EXPLAIN Figure 15-24 Voltmeter hookups for voltage drop testing of a Ford cranking circuit.
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	10.  SLIDE 10 EXPLAIN Figure 15-25 Using the voltmeter leads from a starting and charging test unit to measure the voltage drop between the battery terminal (red lead) and the cable end (black lead). The engine must be cranked to cause current to flow through this connection 
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	DEMONSTRATION: Show how to perform a voltage drop test on starter motor circuit of live vehicle. Emphasize disabling the vehicle. Also, emphasize how not to accidentally turn wrenches, jewelry, & other metal objects into arc welders.
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	DEMONSTRATION: Use a jump box & remote start switch to set up a starter on a bench. Place alligator clips on ends of DMM leads to perform a voltage drop test on the starter control circuit. Use a bugged wire with a spliced-in resistor to show what unwanted resistance in signal side of circuit can do to overall circuit function.
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	70. SLIDE 70 EXPLAIN: FIGURE 7–26 Starter diagnosis chart
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	DISCUSSION: Have the students talk about the use of noninvasive test procedures; for instance, using a scan tool to check for proper starter operation by commanding the starter relay on and off. How can noninvasive test procedures save time and prevent unnecessary damage to wiring and components?

	[image: image71.jpg]



	DEMONSTRATION: Show Scan Tool Diagnosis process from the above discussion.

	[image: image72.jpg]


[image: image73.jpg]



	DISCUSSION: Discuss ways current can be measured in circuit, such as using a DMM in series set on amps, using Ohm’s law to calculate current based on voltage & resistance, or measuring magnetic field surrounding a circuit by using an inductive pickup. When should each type of measurement be used?
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	SHOW VIDEO: Checking Starter Current Draw Video http://media.pearsoncmg.com/ph/chet/chet_mylabs/akamai/template/video640x480.php?title=Checking%20Starter%20Current%20Draw&clip=pandc/chet/2012/automotive/Starting_charging_elect/A6T4.mov&caption=chet/chet_mylabs/akamai/2012/automotive/Starting_charging_elect/xml/A6T4.xml
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	SHOW VIDEO: Measuring Starter Circuit Voltage Drop http://media.pearsoncmg.com/ph/chet/chet_mylabs/akamai/template/video640x480.php?title=Measuring%20Starter%20Circuit%20Voltage%20Drop&clip=pandc/chet/2012/automotive/Starting_charging_elect/A6T5.mov&caption=chet/chet_mylabs/akamai/2012/automotive/Starting_charging_elect/xml/A6T5.xml 
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	72. SLIDE 72 EXPLAIN: STARTER DRIVE-TO-FLYWHEEL CLEARANCE
73.  SLIDE 73 EXPLAIN Figure 7-27 shim (or half shim) may be needed to provide the proper clearance between the flywheel teeth of the engine & pinion teeth
74.  SLIDE 74 EXPLAIN: STARTER DRIVE-TO-FLYWHEEL CLEARANCE 
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	NATEF Task Sheet: Inspect and test starter relays and solenoids;  

Inspect and test switches, connectors, and wires of starter control circuits; perform necessary action. 
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	NATEF Task Sheet: Perform starter current draw tests; Perform starter circuit voltage drop tests; determine necessary action. Differentiate between electrical and engine mechanical problems that cause slow-crank/no-crank condition
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	2.  SLIDE 2 EXPLAIN OBJECTIVE CH15 AEP_LO6
3.  SLIDE 3-4 EXPLAIN Testing the Alternator   
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	DEMONSTRATION: Show schematic diagrams from several different vehicles and point out the circuit protection devices to the students. Try to find examples of systems using maxi fuses, fusible links, and mega fuses.  Show how to determine location of devices.
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	DEMONSTRATION: Show/Discuss information provided by service bulletins and practice of checking for service bulletins as part of diagnosing charging system concerns. Point out that service bulletins can contain information about problems such as pattern failures with regard to wire harness routing and control module calibrations.
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	SHOW VIDEO: Testing Charging System Output Video: http://media.pearsoncmg.com/ph/chet/chet_mylabs/akamai/template/video640x480.php?title=Testing%20Charging%20System%20Output&clip=pandc/chet/2012/automotive/Starting_charging_elect/A6T6.mov&caption=chet/chet_mylabs/akamai/2012/automotive/Starting_charging_elect/xml/A6T6.xml

	[image: image87.jpg]



	DEMONSTRATION: Demonstrate ways to do an Alternator Output Test.  Show students how to perform carbon pile test with AVR or equivalent tool. Have students interpret results by comparing them to OEM specifications.
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	NATEF Task Sheet: Perform charging system output test; determine necessary action. Diagnose charging system for the cause of undercharge, no-charge, and overcharge conditions. 
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	NATEF Task Sheet Perform charging circuit voltage drop tests; determine necessary action.
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	Charging Circuit Volt Drop Ground Side
Charging Circuit Volt Drop Power Side
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	HANDS-ON TASK:  Have students locate amp rating of alternators. Have them report where information was located & what ratings were.


