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What To Expect From This Webinar

A 60 to 90+ Minute Webinar

A solid understanding of vehicle engine management helps you identify and resolve many
of the drivability issues you encounter.

A quick overview of PCM functions, covering inputs, outputs, and how sensors and
actuators regulate engine performance.

This webinar will discuss sensors, actuators, fuel trim, ignition systems, and O2/Air Fuel
sensors essential for efficient engine operation.

Explain the primary functions of the Powertrain Control Module (PCM), including how
inputs, outputs, sensors, and actuators interact to control engine performance.

What To Expect From This Webinar

Identify key engine management components - fuel systems, ignition systems, and
describe their role in efficient engine operation.

Apply a foundational understanding of PCM logic to interpret sensor and actuator
behavior during real-world diagnostic and performance scenarios.

The Recording Will Be Available at Motor Age Training Account & TSTseminars.org




First Things First

. Listen to the vehicle owner complaint

. Verify the complaint - this in many cases will require a test drive

. Perform a good visual

. Connect a scan tool and check for DTCs & look at Generic OBD II data

. Perform a complete vehicle scan

. Use AllData to check for DTC information, TSBs and system understanding
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ALLDATA - TSBs

Courtesy of AllData
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ALLDATA - TSBs
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ALLDATA - TSBs
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ALLDATA - TSBs

Repair suggestions are down further but not shown here
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ALLDATA - TSBs
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ALLDATA - TSBs
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ALLDATA - DTC Diagnosis
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ALLDATA - System Description & Operation

Circuit/System Description from AllData

Component Description
The sensoris it ics i i

B74Manifold Absolute

intake valves.

Vihen th isidling o decalerating, the sensor hould be low, When th chosetothe b
The assembly has several functions:

++ The mass airflow sensar s a hot flm type sensorthat measures the mass ofair (not the volume) enteringthe engjne. The signal varies with engine load and s displayed by the scan toolin Hertz (He) and grams per second

(85,
BI5C Multifunction Intake&ir | o BAROSensor1 Example Of a GM MAF Sensor
Sensor o BAROSensor2
o ATSensor 1
o ATSensor2
o Intake Air Humidity Sensor

Courtesy of AllData

On To The Vehicle
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Check Generic Scan Data & Complete Vehicle Scan

Check Topology - Complete Vehicle Scan
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Check The Battery - Starter - Alternator / Generator

Voltage drops as the engine is cranking and goes up as the engine starts

Using current as the starter is cran!ing
Engine starts and current is going to the battery

Check The Engine Health - Relative Compression

Voltage drops as

the engine is

cranking Current peaks as
we start Relative
Compression

N

Relative Compression
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How Vehicle Computer Work

The PCM is the brain of the vehicle comparing engine data to what it would like
things to be. Sensors in a vehicle are the eyes, ears, nose, and hands that God gave
you to know what’s going on. The PCM knowing what is going on might want to
do something, like firing the fuel injectors for a certain period of time, uses
actuators to get this done.

How Vehicle Computer Work

Sensors tell the PCM what is going on by transferring voltage signals that reflect
what is going on in the engine such as load, throttle position, temperature, and
more. So, to summarize, what vehicle computers do is Sense, Compare and Adjust.
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On To Component Testing

25

Testing Vehicle Sensors - Off Vehicle
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Testing Vehicle Actuators - Off Vehicle

Testing Vehicle Actuators - Off Vehicle

Use CAUTION when replacing PCMs,
they just don’t happen to burn out. The
sensitive circuits inside the PCM are
easily damaged by actuators that have
shorted out due to low electrical
resistance or high mechanical resistance.

Use proper diagnostic procedures to test

all solenoids before replacing a PCM.
Most Expensive Fuse
Damage to PCMs are commonly caused On The Vehicle

by shorted solenoids.

Low Resistance = High Amperage
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Generic OBD 11

The 10 Modes of OBD II are something you have been using for years. When you
connect your scan tool collecting information for DTCs, hey that’s Mode 3. When
you look at scan data PIDS your using Mode 1. So, see you know some of the 10
Modes of OBD II. Mode 0A/ 10 is Permanent DTCs that started in 2010.

How Vehicle Computer Work

Think of a vehicle computer (PCM)
system as the human body. A sensor (a
sensor such as the HO2S) is like your
fingertips touching something hot,
sending the signal to your brain (the
PCM) then sending the signal to your
arm muscles (an actuator like injectors)
to pull away.

Sense, Compare & Adjust
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On To The Vehicle
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Ignition Test Using Labscope

Off Idle

/ Idle Multi Strike /
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Fuel Injector Test Using Labscope

Review -Helpful Sensor Information On The Most Common Sensors

e CTS about 1.5 volts on a normal operating engine.

* HO2S (Oxygen Sensor) the voltage should switch from 150 mV or less to 850 mV or
higher, at 2000 RPMs, within 100 milliseconds or less.

* IAT about 1 volts or so on a normal operating engine at idle.

* MAP should be about 1 volt on an engine that has 18 to 20 inches of vacuum at idle.

* MAF at least 1 gram per liter of the engine, tested at idle.

* TP (Throttle Position) voltage should be tested with a meter on Min/Max or better
yet with a labscope. At closed throttle, the voltage typically is 300 mV to 1200 mV
(1 volt, 200 mV) and approximately 5 volts at wide open throttle.

TIP: When a new or good running vehicle enters your shop, check for DTCs and Pending
DTCs. If there are NONE present, make a printout or write down the scan data at idle and
2500 RPM. This becomes very helpful information that you can use to compare a known
good against what you are working on. The information will assist you in finding a PID
that is out of specification. Make sure it’s the same engine with similar conditions, cold, hot,
and 2500 RPM.
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Thank you to our partner!

www.DuralastParts.com

THANK YOU

"Understanding Engine Management'"

Presented by Motor Age & TST
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