A8 Engine Performance 4 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.
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Check for ADDITIONAL VIDEOS & ANIMATIONS
@ http://www.jameshalderman.com/

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

6. SLIDES 6-7 EXPLAIN TECH-TIPS Always Use a
Spark Tester

DEMONSTRATION: SHOW HOW TO PROPERLY
USE A SPARK TESTER TO CHECK FOR SPARK_

DISCUSSION: DISCUSS SPARK COLOR. HOW
CAN SPARK COLOR BE USED TO DETERMINE
SPARK QUALITY?

ON-VEHICLE NATEF TASK

MEETS NATEF TASK: SPARK PLUG

SPECIFICATIONS: RESEARCH APPLICABLE
VEHICLE AND SERVICE INFORMATION, SUCH AS



http://www.jameshalderman.com/
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ENGINE MANAGEMENT SYSTEM OPERATION,
VEHICLE SERVICE HISTORY, SERVICE

PRECAUTIONS, AND TSBS
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3340 PERFORM CAREFUL VISUAL INSPECTION OF COIL
— HOUSING. INSPECTION WILL HELP TO LOCATE
e — BURN MARKS OR CRACKS THAT INDICATE A
— FAULTY COIL.

ON-VEHICLE NATEF TASK: IGNITION COIL

- Ml TESTING INSPECT AND TEST IGNITION PRIMARY
(o) AND SECONDARY CIRCUIT WIRING AND SOLID

STATE COMPONENTS; TEST IGNITION COIL (S);
PERFORM NECESSARY ACTION.

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

DISCUSSION: HAVE THE STUDENTS DISCUSS
‘Q @ WHAT RESULTS FROM LOW/NO VOLTAGE TO
QUESTION

PRIMARY SIDE OF COIL. HOW DOES LOWER-
THAN-NORMAL VOLTAGE IN THE PRIMARY
CIRCUIT AFFECT SECONDARY CIRCUIT?

DISCUSSION: HAVE STUDENTS TALK ABOUT
@ @ RELATIONSHIP BETWEEN TEMPERATURE &
QUESTION

RESISTANCE. HOW DOES TEMPERATURE AFFECT
Eg

RESISTANCE OF SENSORS AND COILS?
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DEMONSTRATION: USE A DSO TO SHOW
DIFFERENT WAVEFORMS GENERATED BY PICKUP
COIL, HALL-EFFECT, AND OPTICAL SENSORS

DISCUSSION: HAVE STUDENTS TALK ABOUT
CHANGES IN FREQUENCY. HOW DOES

AMPLITUDE OF AN AC SIGNAL CHANGE WITH
CHANGES IN FREQUENCY?
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DEMONSTRATION: SHOW HOW TO PREPARE A

DSO (DIGITAL STORAGE OSCILLOSCOPE) 1O
OBTAIN PRIMARY CIRCUIT PATTERNS.

ON-VEHICLE NATEF TASK SCOPE TESTING:
e 941 INSPECT AND TEST IGNITION PRIMARY AND

(o) SECONDARY CIRCUIT WIRING AND SOLID STATE
COMPONENTS; TEST IGNITION COIL (S); PERFORM
NECESSARY ACTION
DISCUSSION: HAVE THE STUDENTS TALK ABOUT
ANALYSIS OF WAVEFORMS. WHAT SHOULD YOU
LOOK FOR WHEN ANALYZING WAVEFORMS TO
DETERMINE IGNITION COIL CONDITION?
DISCUSSION: piscuss DIFFERENCE

BETWEEN ANALOG & DIGITAL SIGNALS.
DOES SCOPE TESTING USE AN ANALOG OR A

QUESTION

QUESTION

DIGITAL SIGNAL?
DISCUSSION: HAVE THE STUDENTS DISCUSS
; @ THE DIFFERENCE BETWEEN THE TERMS SHORTED
QUESTION AND OPEN. HOW DO THESE TERMS RELATE TO
COILS?

DEMONSTRATION: SHOW STUDENTS HOW
TO USE SCAN TOOL ON A LAB VEHICLE TO
OBTAIN ENGINE RPM.
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DISCUSSION: HAVE THE STUDENTS DISCUSS
@ WHAT CAN CAUSE NO-START CONDITION.
QUESTION HOW DO YOU SYSTEMATICALLY TEST IGNITION
SYSTEM COMPONENTS & CIRCUITRY TO
DETERMINE CAUSE OF NO-SPARK CONDITION?
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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?

DISCUSSION: DISCUSS DISTRIBUTOR
INDEXING. HOW DOES INCORRECT DISTRIBUTOR

INDEXING AFFECT OPERATION? FIGURE 17-11

VIDEO: 3 MIN DISTRIBUTOR
R&RWWW.MYAUTOMOTIVELAB.COM

HTTP://MEDIA.PEARSONCMG.COM/PH/CHET/CHET_MYLABS/AKAMAI/TEMPLATE/VIDEO640X480.PHP
2TITLE=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/T12C
D3.XML



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
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
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
http://www.myautomotivelab.com/
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DISCUSSION: DI1SCUSS TERM TRACKING.

WHAT IS TRACKING? WHAT TYPES OF
PROBLEMS DOES IT CAUSE? HOW CAN IT BE
FOUND?

DEMONSTRATION: SHOW THE STUDENTS HOW
TO PERFORM A ROTOR AIR GAP TEST TO CHECK
DISTRIBUTOR CAP AND ROTOR CONDITION.

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?

DISCUSSION: DISCUSS PURPOSE OF

“"SUPPRESSION"” WIRES. HOW DO THEY WORK?
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38. SLIDE 38 EXPLAIN TECH-TIP Spark Plug Wire

Pliers Are a Good Investment, SEE FIG 17-17
="
n

40. SLIDE 40 EXPLAIN TECH-TIP Route the Wires

Right!, SEE FIG 17-18
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INSTALLING SPARK PLUGS WITH THE WRONG
REACH INTO AN ENGINE MAY CAUSE SEVERE
ENGINE DAMAGE.

@ DISCUSSION: DISCUSS IMPORTANCE OF

KEEPING SPARK PLUGS IN CORRECT ORDER
DURING REMOVAL. HOW CAN SPARK PLUGS HELP
TO DIAGNOSE ENGINE OPERATING CONDITION?

@ DISCUSSION: DISCUSS STEPS FOR REPLACING

QUESTION

SPARK PLUGS. WHY SHOULD THE ENGINE BE COOL
BEFORE REMOVING SPARK PLUGS?

QUESTION

]
A
=!0
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VIDEO: 2 MIN SPARK PLUGS & WIRES
(CH70) WWW.MYAUTOMOTIVELAB.COM

HTTP://MEDIA.PEARSONCMG.COM/PH/CHET/CHET_MYLABS/AKAMAI/TEMPLATE/VIDEO640X480.PHP
2TITLE=SPARK%20PLUG%20AND
%20WIRES&CLIP=PANDC/CHET/2012/AUTOMOTIVE/AUTO_SHOP_SAFETY/CLIP17SPARKPLUGS1.MO

V&CAPTION=CHET/CHET_MYLABS/AKAMAI/2012/AUTOMOTIVE/AUTO_SHOP_SAFETY/XML/CLIP17S
PARKPLUGS1.XML

DISCUSSION: HAVE THE STUDENTS TALK ABOUT
OIL-FOULED SPARK PLUGS AND FUEL- OR CARBON-
FOULED SPARK PLUGS. WILL CHANGING FOULED
SPARK PLUGS PROVIDE A LONG-TERM CURE FOR
DRIVABILITY COMPLAINTS?

DISCUSSION: DISCUSS WHY SOME SPARK
PLUGS USE MULTIPLE GROUND ELECTRODES. HOW
DO MULTIPLE GROUND ELECTRODES AFFECT
OPERATION AND SERVICE LIFE?

DISCUSSION: DISCUSS THE DIFFERENCE

BETWEEN BTDC & ATDC. HOW WOULD CHANGES IN
IGNITION TIMING AFFECT ENGINE OPERATION?

49. SLIDE 49 EXPLAIN TECH-TIP Use Original
Equipment Manufacturer’s Spark Plugs



http://media.pearsoncmg.com/ph/chet/chet_mylabs/akamai/template/video640x480.php?title=Spark%20Plug%20and%20wires&clip=pandc/chet/2012/automotive/Auto_Shop_Safety/Clip17SparkPlugs1.mov&caption=chet/chet_mylabs/akamai/2012/automotive/Auto_Shop_Safety/xml/Clip17SparkPlugs1.xml
http://media.pearsoncmg.com/ph/chet/chet_mylabs/akamai/template/video640x480.php?title=Spark%20Plug%20and%20wires&clip=pandc/chet/2012/automotive/Auto_Shop_Safety/Clip17SparkPlugs1.mov&caption=chet/chet_mylabs/akamai/2012/automotive/Auto_Shop_Safety/xml/Clip17SparkPlugs1.xml
http://media.pearsoncmg.com/ph/chet/chet_mylabs/akamai/template/video640x480.php?title=Spark%20Plug%20and%20wires&clip=pandc/chet/2012/automotive/Auto_Shop_Safety/Clip17SparkPlugs1.mov&caption=chet/chet_mylabs/akamai/2012/automotive/Auto_Shop_Safety/xml/Clip17SparkPlugs1.xml
http://www.myautomotivelab.com/
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ON-VEHICLE NATEF TASK: SPARK PLUG
INSPECTION: INSPECT AND TEST SPARK
PLUGS

ON-VEHICLE NATEF TASK INSPECT, TEST,
AND/OR REPLACE IGNITION CONTROL MODULE,
POWERTRAIN/ENGINE CONTROL MODULE;
REPROGRAM AS NECESSARY

ON-VEHICLE NATEF TASK INSPECT AND TEST
CRANKSHAFT AND CAMSHAFT POSITION
SENSOR(S); PERFORM NECESSARY ACTION_

DEMONSTRATION: SHOW HOW TO USE A
TIMING LIGHT TO CHECK AND/OR ADJUST

IGNITION TIMING. DEMONSTRATE FOR
STUDENTS HOW TO DETERMINE WHETHER TIMING
IS ADJUSTABLE
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DISCUSSION: DISCUSS HOW INITIAL TIMING
CHANGES WITH ENGINE WEAR. CAN CHANGES BE
MADE TO COMPENSATE FOR WEAR? HOW?

DEMONSTRATION: SHOW HOW TO PROPERLY

HOOK UP IGNITION OSCILLOSCOPE TO
CHECK SECONDARY IGNITION PATTERNS. DISCUSS
HOW VOLTAGE/TIME DIVISIONS CAN BE CHANGED

ON MANY SCOPES. FIG 17-30 & 31

ANIMATION: SECONDARY IGNITION SCOPE
PATTERN WWW.MYAUTOMOTIVELAB.COM

HTTP://MEDIA.PEARSONCMG.COM/PH/CHET/CHET_MYAUTOMOTIVELAB_2/ANIMATIONS/A16_ANIM
ATION/CHAPTER57_FIG_57_32/INDEX.HTM

DISCUSSION: DISCUSS HOW SCOPE
CONNECTION POINTS DIFFER BETWEEN
DISTRIBUTOR, WASTE-SPARK, COP SYSTEMS. ARE
ANY SPECIAL ADAPTERS NEEDED? ARE THERE ANY
DIFFICULTIES YOU MAY FACE WHEN TESTING
DIFFERENT TYPES OF SYSTEMS?



http://media.pearsoncmg.com/ph/chet/chet_myautomotivelab_2/animations/A16_Animation/Chapter57_Fig_57_32/index.htm
http://media.pearsoncmg.com/ph/chet/chet_myautomotivelab_2/animations/A16_Animation/Chapter57_Fig_57_32/index.htm
http://www.myautomotivelab.com/
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DISCUSSION: HAVE THE STUDENTS DISCUSS
THE DIFFERENT PARTS OF A TYPICAL
SECONDARY IGNITION PATTERN. WHAT
DOES EACH SECTION REPRESENT?

DISCUSSION: HAVE THE STUDENTS DISCUSS
HOW FIRING LINE ANALYSIS CAN BE USED TO
DETERMINE SECONDARY IGNITION SYSTEM
COMPONENT CONDITION. WHAT ARE COMMON
CAUSES OF ABNORMALLY HIGH OR LOW FIRING
LINE VOLTAGE? FIGURES 17-32 TO 17-36

DEMONSTRATION: SHOW DIFFERENT IGNITION
SYSTEM PATTERNS (PARADE, RASTER,
SUPERIMPOSED) AND HOW THEY CAN BE USED TO
DIAGNOSE SECONDARY SYSTEM CONDITION

DISCUSSION: DISCUSS HOW THE DISPLAY OR
PARADE PATTERN CAN BE USED TO DIAGNOSE
SECONDARY IGNITION SYSTEM ABNORMALITIES.
HOW DOES A LEAN MIXTURE COMPARE TO RICH
MIXTURE? FIGURES 17-36 & 17-37
ON-VEHICLE NATEF TASK POSITION
SENSOR WAVEFORM TESTING INSPECT AND
TEST CRANKSHAFT (CKP) & CAMSHAFT (CMP)
POSITION SENSOR (S); PERFORM ACTION_
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VIDEO: 2 MIN CRANKSHAFT LEARN
WWW.MYAUTOMOTIVELAB.COM
HTTP://MEDIA.PEARSONCMG.COM/PH/CHET/CHET_MYLABS/AKAMAI/TEMPLATE/VIDEO640X480.PHP
2TITLE=CRANKSHAFT%?20LEARN
%20PROCEDURE&CLIP=PANDC/CHET/2012/AUTOMOTIVE/OBD2_GM/VC1.MOV&CAPTION=CHET/CH
ET_MYLABS/AKAMAI/2012/AUTOMOTIVE/OBD2_GM/XML/VC1.XML
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DISCUSSION: HAVE THE STUDENTS TALK ABOUT

THE IMPORTANCE OF DWELL & FACTORS THAT
AFFECT IT. HOW DOES DWELL DIFFER BETWEEN
DISTRIBUTOR IGNITION, WASTE-SPARK, AND
COIL-ON-PLUG SYSTEMS?

DISCUSSION: HAVE THE STUDENTS DISCUSS
HOW FIRING VOLTAGE AFFECTS SPARK DURATION.
HOW IS REQUIRED VOLTAGE AFFECTED BY A LEAN
CYLINDER?

ON-VEHICLE NATEF TASK DIAGNOSE
ELECTRONIC IGNITION-RELATED PROBLEMS;
DETERMINE NECESSARY ACTION



http://media.pearsoncmg.com/ph/chet/chet_mylabs/akamai/template/video640x480.php?title=CrankShaft%20Learn%20Procedure&clip=pandc/chet/2012/automotive/OBD2_GM/VC1.mov&caption=chet/chet_mylabs/akamai/2012/automotive/OBD2_GM/xml/VC1.xml
http://media.pearsoncmg.com/ph/chet/chet_mylabs/akamai/template/video640x480.php?title=CrankShaft%20Learn%20Procedure&clip=pandc/chet/2012/automotive/OBD2_GM/VC1.mov&caption=chet/chet_mylabs/akamai/2012/automotive/OBD2_GM/xml/VC1.xml
http://media.pearsoncmg.com/ph/chet/chet_mylabs/akamai/template/video640x480.php?title=CrankShaft%20Learn%20Procedure&clip=pandc/chet/2012/automotive/OBD2_GM/VC1.mov&caption=chet/chet_mylabs/akamai/2012/automotive/OBD2_GM/xml/VC1.xml
http://www.myautomotivelab.com/
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ON-VEHICLE NATEF TASK USING SCAN
- MI TOOL DIAGNOSE ELECTRONIC IGNITION-
(o) RELATED PROBLEMS; DETERMINE NECESSARY

ACTION
ON-VEHICLE NATEF TASK: IGNITION

941 INSPECTION & TESTING: INSPECT AND TEST
(o) IGNITION PRIMARY AND SECONDARY CIRCUIT
WIRING; PERFORM NECESSARY ACTION._

) | DISCUSSION: HAVE THE STUDENTS TALK ABOUT
4 @ SCOPE-TESTING A WASTE-SPARK SYSTEM.
" QUESTION WHY IS THE FIRING VOLTAGE MEASURED ACROSS

THE WASTE CYLINDER LOWER THAN THE VOLTAGE
MEASURED ACROSS POWER CYLINDER?
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