AT 261 - Chapter 8e O2 Sensors, Loop Control, and Diagnosis

Name: _________________________________________

Date: __________________________________________

O2 Sensor Data

O2 Sensor will not work below 600 deg F

0.1v = Lean

0.9v = Rich

Internal heater turns on @ PCM power up (when the vehicle is turned on/running). - see page 374.
Bank 1 - Side of engine that has cylinder #1 - (HO2S 1/1)
Bank 2 - Other side of engine (if applicable) (HO2S 2/1)
Sensor 1 - Pre Cat (HO2S 1/2)

Sensor 2 - Post Cat (HO2S 2/2)
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O2 Heater Testing

Tools you will need:

2001 Honda Accord

DVOM

Vehicle Engine Performance Schematic

Blue Point Scan Tool

How many O2 sensors are on this vehicle? _____________________________

How many wires are on each O2 sensor? _____________________________

What are the wire colors for the PRIMARY O2 Sensor heater circuit? ________________________

What are the wire colors for the PRIMARY O2 Sensor (voltage generator) circuit? ________________________

Where does the schematic say the primary O2 sensor is located? ____________________________

Where does the schematic say the secondary O2 sensor is located? _________________________

( Locate and disconnect the primary O2 sensor from its harness.

( Place the DVOM to read resistance.

What is the resistance of the heater in the O2 sensor? ___________________________

Was the resistance near 15 Ohms? ____________________

Note: An open heater will cause a code for the O2 heater circuit, and cause a longer warm up time.  This is more time spent in "open loop" and will cause higher cold vehicle emissions.  Most cars go into open loop at WOT and Idle.
( Leave the O2 sensor disconnected.

( Still leaving the O2 sensor disconnected, start and run the vehicle.  Run the vehicle at 2000 RPM for 1 min.

( Turn the vehicle OFF.

( Is the check engine lamp on? ___________________________

Using the scan tool what is the code that is present in the PCMs memory?

_____________________________________________________________________________

( Turn the vehicle OFF

( Reconnect the O2 sensor

( Turn the vehicle ON
( Clear the code.

( Turn of the vehicle, and disconnect the scan tool.

O2 Catalyst Monitor Testing Pre Cat and Post Cat
There are (is) an additional O2 sensor after the catalyst converter that can monitor the performance of the catalytic converter.  The pre-converter O2 sensor should oscillate between high and low (rich and lean), while the post-converter should read a 'flat' near perfect stoichiometric a/f ratio. 

Bank 1 - Right side of engine (HO2S 1/1)
Bank 2 - Left side of engine (HO2S 2/1)
Sensor 1 - Pre Cat (Upstream) (HO2S 1/1)
Sensor 2 - Post Cat (Downstream) (HO2S 1/2)
Tools you will need:

2003 Ford Mustang
Genisys Scan Tool

( Turn the vehicle to the "ON" position (DO NOT START THE VEHICLE!)

(  Locate the DLC (Data Link Connector)

(  Connect the scan tool to the DLC

(  On the scan tool, select "(Scan Diagnostics -> Global OBDII -> Ok -> Enter -> Datastream - > PCM/ENGINE) 

(  Disable the graph (button labeled "analog -> digital") for engine RPM.

(  Locate in the data stream "Fuel Sys Status BNK 1" - choose the one reading "Open or Closed"

(  Next press "to top"

(  Locate in the data stream "O2 Sensor 1/1 Volts" (Pre-Cat)
(  Highlight this sensor, press "graph" 
(  Next press "to top"

(  Scroll farther down and locate "O2 Sensor 1/2 Volts" (Post-Cat)

(  Highlight this sensor, press "graph" 
(  Next press "to top"

 With these 3 data lines at the head of the display, start the vehicle.

(  Watch the O2 sensors, once the vehicle is in closed loop watch the voltage of the primary and secondary O2 sensors.

The voltage of the secondary O2 sensor should read "rich" until it and the catalytic converter reach operating temperate.

( Run the engine at 2000 RPM for 1 min. (Needed to warm up cat and O2 sensors fully)
Note: The post-converter O2 sensor should read a "gliding" voltage if the cat is functional.  If the cat is missing or 'dead' it will read the same as the O2 sensor farther upstream in the exhaust.  This will set a code.  This setup is only found on OBD II vehicles.  The MIL will come on at above 1.5% the set pollution levels.
Is the primary O2 sensor switching from rich to lean? _______________________

Does the secondary O2 sensor read “flat” or “near flat” compared to the pre-cat O2 sensor?  ___________________

Is this catalyst working properly? ________________________

( Turn of the engine, and disconnect the scan tool.

O2 Testing

Tools you will need:

2009 Ford Focus
Solus Ultra Scan Tool

Bottle of Propane

( Turn the vehicle to the "ON" position (DO NOT START THE VEHICLE!)

(  Locate the DLC (Data Link Connector)

(  Connect the scan tool to the DLC

On the scan tool, select 
FIX THIS LAB, IT SUCKS!

Scanner > Ford > 2009 > Ford > Focus > 2.0 > Ok > Engine > Continue > Data > Trim o2 > Ok

Scroll down to view :

O2s11v

O2s12v

Press the + Magnifying glass button > 4X

Then Press: the 88/^^ button
Your screen should show two O2 sensors graphed, and Fuel Loop Status all on the screen.
(4 total items)

(  Write down the following information as it is shown on the scan tool.

HO2S Bank 1 Sensor 1  __________________________   (Highest/Lowest) (Volts)  
HO2S Bank 2 Sensor 1  __________________________  (Highest/Lowest) (Volts)  
(  Start the vehicle.
What happens to the graphs on the O2 sensors? ____________________________

Fuel System Status  __________________________  (Open/Closed)

HO2S Bank 1 Sensor 1  __________________________  (Highest/Lowest) (Volts)  
HO2S Bank 2 Sensor 1  __________________________  (Highest/Lowest) (Volts)  
(  Run the vehicle at 2000 RPM for 1 min.
Note: The primary O2 sensors should be "switching" rapidly between .01 Volts DC and .9 Volts DC, the fuel status should read "closed"

Are the primary O2 sensors "switching" at least once per second? _______________ (Yes/No)

Note: Constant lean could mean high resistance in the signal return wire, a defective sensor, or a lean condition.  A constant rich signal could mean a contaminated sensor or a rich condition.  There are codes for a "running rich" and "running too lean" conditions.  Remember that a lean condition will cause an O2 sensor to read "lean" at all times.

Open Loop = All Sensors control PCM fuel control.  O2 Sensor is 'ignored'.

Closed Loop = O2 Sensor is main player in PCM fuel control.

In closed loop a good O2 sensor will be able to switch between high and low about once per second.  A 'lazy' or slow O2 sensor will cause poor fuel economy.   If the PCM does not see O2 sensors switching, it will set a fault code.

O2 sensors are 'murdered' by coolant contamination, silicone (RTV), overly rich extended periods of operation, and lead from fuels or anti-seize compounds. 
Are the O2 sensors functioning normally?  ____________________________

(  Accelerate the Throttle to WOT for 2 seconds.
What happens to the voltage of the O2 sensors?  _____________________________

(  Allow the vehicle to idle for a few seconds.

(  Apply a small amount of propane to the intake of the vehicle, as you add the propane WATCH the O2 sensors.

Note:  you must ACT VERY QUICKLY to see the change before the PCM corrects for the rich mixture!

Do the O2 sensors "go rich?" ______________________________ (If not get Mr. Reed!)
( Turn of the engine, and disconnect the scan tool.
O2  Sensor Testing w/DVOM
Tools you will need:

2001 Acura 3.5 RL

DVOM

Vehicle Engine Performance Schematic

Locate the primary O2 sensor on the left side of the engine, and follow the wires to the connector on the left front timing cover.

How many O2 sensors are on this vehicle? _____________________________

How many wires are on each O2 sensor? _____________________________

What are the wire colors for the PRIMARY O2 Sensor heater circuit? ________________________

What are the wire colors for the PRIMARY O2 Sensor (voltage generator) circuit? ________________________

( Set the DVOM on volts DC

( Backprobe into the voltage generator pins of the O2 sensor (leave sensor connected)

( Start and run the vehicle.  Watch the O2 sensor voltage

Does the O2 sensor start to generate voltage right as soon as the car is started? ____________ (Yes/No)

Why? _________________________________________________________

( Once the vehicle warms up, is the O2 sensor switching between .01 and .9 Volts DC? ____________ (Yes/No)

( Disconnect the O2 Sensor
( Backprobe into the voltage generator pins of the O2 sensor

( Does the sensor now read near 1 volt?  __________________________________

Note:  If the sensor is good, it should send back near 1 volt.  This happens because the PCM sees a VERY lean condition - because the O2 sensor has been disconnected!  This in turn drives the PCM "rich".  A "dead" O2 sensor will not get near 1 full volt.

Based on these findings is the O2 sensor functional? _______________________________ (Yes/No)

Q 

Which tool cannot be used to test an O2 sensor?

A. 
DVOM

B.
DSO

C.
Scan Tool

D.
Analog Volt Ohm Meter

A disconnected O2 sensor should show (when back probed)

A. 
Near 1 v

B.
.45 v

C.
.3 v

D.
.1 v

A disconnected O2 sensor may show which codes on a scan tool?

A. 
Heater Circuit Malfunction

B.
Lack of O2 Switching

C.
Running Rich Too Long

D.
All of the above

When propane is injected into the air intake

A. 
The O2s are driven rich

B.
The O2s are driven lean

C.
A code should be set

D.
None of the above

A primary O2 sensor is showing a switching voltage of .1 to .9 volts, the secondary O2 sensor is not switching at the same rate, but seems to "glide" between .3 and .7 volts.  This means;

A. 
The catalyst is damaged

B.
The primary O2 is damaged

C.
The secondary O2 is damaged

D.
Nothing is wrong

Open loop happens when;

A. 
The vehicle is cold

B.
WOT

C.
Idle

D.
All of the above

A primary O2 sensor is reading low voltage at all times, this could be caused by - 

A. 
A bad ECT

B.
A bad MAF

C.
A vacuum leak

D.
A damaged fuel pressure regulator

A primary O2 sensor is reading high voltage at all times, this could be caused by - 

A. 
A bad O2

B.
A bad heater circuit

C.
A vacuum leak

D.
A damaged O2 (open) sensor wire at the PCM

O2 sensors should switch between rich and lean;

A.
At least once per second

B.
At least once per minute
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