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Universal Sensor Replacement TipsUniversal Sensor Replacement Tips
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O2 sensors can be very difficult to break free 

from the manifold on a cold engine. Run the 

engine for a few minutes to heat up the exhaust 

manifolds and you will find it takes less effort to

unscrew the sensor.

TTOORRQQUUEE  SSPPEECCII FF IICCAATT IIOONNSS

A new sensor should only

be tightened to a torque 

of 30 foot-pounds. If the

sensor is over tightened it

may cause the sensor 

to seize to the exhaust 

manifold. The next O2

replacement will require

replacing or repairing the

exhaust manifold.

TThhee  ffoolllloowwiinngg  rreeppllaacceemmeenntt  pprroocceedduurreess  sshhoouulldd  bbee  ffoolllloowweedd  wwhheenn  iinnssttaalllliinngg  

uunniivveerrssaall  sseennssoorrss..

11.. DDiissccoonnnneecctt  tthhee  nneeggaattiivvee  bbaatttteerryy  ccaabbllee  ttoo  pprreevveenntt  tthhee  ppoossssiibbiilliittyy  ooff  aa  sshhoorrtt  cciirrccuuiitt..

22.. RReemmoovvee  tthhee  oolldd  sseennssoorr  ((sseeee  SSeerrvviiccee  TTiippss))  ffrroomm  tthhee  eexxhhaauusstt  ssyysstteemm  aanndd  ppllaaccee  iitt

nneexxtt  ttoo  tthhee  nneeww  uunniivveerrssaall  sseennssoorr..

33.. WWiitthh  tthhee  ttwwoo  sseennssoorrss  llaaiidd  oouutt  nneexxtt  ttoo  eeaacchh  ootthheerr  ccuutt  tthhee  oolldd  wwiirree  lleeaadd((ss))

aatt  tthhee  sspplliiccee  ppooiinntt.. TThhiiss  wwiillll  mmaaiinnttaaiinn  tthhee  oorriiggiinnaall  hhaarrnneessss  lleennggtthh.. SSeeee  ff iigguurree  11..

SSttrriipp  33//88””  ooff  iinnssuullaattiioonn  ffrroomm  tthhee  oolldd  wwiirree((ss))  aanndd  ttwwiisstt  tthhee  eexxppoosseedd  wwiirree  ssttrraannddss

ttooggeetthheerr..

Note: OOnn  mmuullttiippllee  wwiirree  sseennssoorrss  yyoouu  mmuusstt  mmaattcchh  tthhee  wwiirree  ccoolloorrss  bbeettwweeeenn  tthhee  oolldd

aanndd  tthhee  nneeww  sseennssoorr.. IIff  tthhee  wwiirree  ccoolloorrss  ddoo  nnoott  mmaattcchh  ccoonnssuulltt  tthhee  vveehhiiccllee  wwiirriinngg  ddiiaa--

ggrraamm  ttoo  iiddeennttiiffyy  tthhee  eeaacchh  wwiirree.. TThhee  ccoolloorr  ccooddee  ffoorr  aa  nneeww  ffoouurr  wwiirree  uunniivveerrssaall  sseennssoorr  iiss::

BBllaacckk  oorr  PPuurrppllee  LLeeaadd  ==  SSeennssoorr  SSiiggnnaall

GGrreeyy  oorr  TTaann  LLeeaadd  ==  SSeennssoorr  GGrroouunndd

WWhhiittee  oorr  BBrroowwnn  LLeeaadd  ==  SSeennssoorr  HHeeaatteerr

44.. IInnsseerrtt  aanndd  ccrriimmpp  tthhee  ssttrriippppeedd  wwiirreess  iinnttoo  tthhee  tteerrmmiinnaallss..AAfftteerr  tthhee  wwiirreess  aarree  sseeccuurree  hheeaatt

tthhee  tteerrmmiinnaall  wwiitthh  aa  hhoott  aaiirr  oorr  hheeaatt  gguunn  ttoo  sseeaall  tthhee  ccoonnnneeccttoorr  ffrroomm  mmooiissttuurree  ccoonnttaammii--

nnaattiioonn.. SSeeee  ffiigguurree  22..

55.. IInnssttaallll  tthhee  nneeww  sseennssoorr  uussiinngg  tthhee  ccoorrrreecctt  ssoocckkeett  aanndd  ttoorrqquuee  iitt  ttoo  3300  ffoooott--ppoouunnddss..

RReeccoonnnneecctt  tthhee  oorriiggiinnaall  ccoonnnneeccttoorr  mmaakkiinngg  ssuurree  iitt  iiss  cclleeaann  aanndd  ttiigghhtt..

66.. RReeccoonnnneecctt  tthhee  nneeggaattiivvee  bbaatttteerryy  ccaabbllee.. MMaakkee  cceerrttaaiinn  tthhee  sseennssoorr  hhaarrnneessss  iiss  nnoott

ttoouucchhiinngg  aannyy  hhoott  eennggiinnee  ppaarrttss  oorr  rruubbbbiinngg  aaggaaiinnsstt  tthhee  vveehhiiccllee  cchhaassssiiss..

FF iigguurree  11 FFiigguurree  22
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Laser Weld

Stainless Steel Shield

Stainless Steel Washer

Platinum Coating
(inside & outside thimble)

Anti-Seize Compound
on Threads

Stainless Steel Hex Shell

Heating Element

High Temperature Rubber External Seal

Ceramic Thimble

Spinel Protection Coating
(outside thimble)

Dual Internal
Seals

Stainless Steel Protective Sleeve

High Temperature Insulated Wires
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Special sockets are available for O2 sensor removal

and installation. These

heavy-duty deep sockets

have a slot cut in the side

to prevent the possibility 

of damaging the sensor 

harness and connector

assembly.

AANNTTII --SSEE IIZZEE  CCOOMMPPOOUUNNDD

All new sensors have a coating of

anti-seize compound on the

threads to prevent the sensor

from becoming seized to the

exhaust manifold. If you are rein-

stalling a sensor make sure the

threads are coated with anti-

seize compound.



Why Oxygen Sensors?Why Oxygen Sensors?
In the early 1970s the EPA enacted air pollution regulations

aimed at improving our air quality. To comply with these

regulations and the demands of the motoring public, auto-

makers in North America, Europe and Japan developed

engine control systems that reduce exhaust gas emissions,

improve fuel economy and provide good engine perform-

ance. In 1973 the initial

Zirconia oxygen sensor was

developed, making the devel-

opment of the closed loop

engine control system possi-

ble. The closed loop engine

control system is used by

every automaker today.

Sensors are placed in the exhaust system where a constant

flow of exhaust gas flows across the outer electrode. The

sensor’s inner electrode is

open to outside air. When

the sensor is heated to over

600°F the ceramic thimble

begins to conduct oxygen

ions between the electrodes.

The flow of oxygen ions

from the inner to the outer

electrode creates an 

electrical voltage.

Oxygen sensors have a center ceramic element made up

of Zirconium Oxide, Alumina and Yttrium Oxide. The

operation of the sensor is based upon the fact that the

ceramic material is porous and permits diffusion of the

oxygen that is present in the air. The inner and outer 

surfaces of the element are coated with platinum. The

inner electrode is exposed to the outside air and forms

the positive terminal. The outer electrode, which is

exposed to the exhaust stream, makes up the negative

terminal. A Spinel coating is applied to the outer 

platinum electrode to prevent solid particles present in

the exhaust gas from eroding the platinum layer.

The sensor element, or thimble, is held in a threaded mount-

ing shell and a protective shield is placed over the tip. A seal

prevents the exhaust gasses from blowing past the threaded

shell to the outside air. A vented sleeve is attached to the

top of the thimble, which holds the electrical terminals and

allows outside air to enter the inner section of the thimble.

The closed loop system consists of an engine control

computer, fuel delivery system, oxygen sensor and a

catalytic converter. Oxygen sensors are placed in the

exhaust stream to determine the amount of oxygen in

the exhaust gases. The voltage signal generated by the

O2 sensor is sent to the Engine

Control Module (ECM). Based

on these input signals the ECM

controls the amount of fuel

entering the engine, keeping

the engine in the optimum

operating range.

Why Oxygen Sensors FailWhy Oxygen Sensors Fail
Most O2 sensors slowly degrade in 

performance over time. Sensors can

become “lazy” responding very slowly to

changes in the exhaust gas or they may

send false signals to the

ECM. The normal life

cycle of an O2 sensor is

dependent on the condi-

tion of the engine. If the engine is well

maintained and in good operating order

you can expect the O2 sensor to deliver

If any of the following symptoms are present the oxygen

sensor(s) should be tested

for proper operation and

replaced if performance 

has degraded.

FFAAIILL IINNGG  EEMMIISSSS IIOONN  TT EE SS TT
Failing a state emissions test could be caused by 

a worn out or a failed O2 sensor. A recent survey

showed 70% of the cars failing emission testing result-

ed from poor performing or failed oxygen sensors.

PPOOOORR  FFUUEELL  EECCOONNOOMMYY
Deteriorating fuel mileage can be a direct result of

lazy or failed O2 sensors. The

ECM must adjust the air fuel 

mixture and ignition timing

every few milliseconds in

order to maintain optimum

performance. Without the

input from the O2 sensor the

ECM loses this ability.

RROOUUGGHH  EENNGGIINNEE
IIDDLLEE   AANNDD  PPOOOORR
PPEERRFFOORRMMAANNCCEE
A rough idling engine can

be a symptom of a failed or

lazy O2 sensor. Late model

vehicles do not have any 

external adjustments to compensate for a rough

idling engine. The system relies on sensor inputs to

maintain a smooth idle speed. Driveability symptoms

such as surging or hesitation can be a direct result of

a worn out O2 sensor. The ECM’s inability to pre-

cisely control ignition timing and air fuel ratios can

lead to these symptoms.

good performance for 30,000 to 50,000 miles. On vehicles

equipped with heated O2 sensors, good performance can

last for 60,000 to 100,000 miles. O2 sensors will fail quick-

ly if the engine is in poor operating condition. Sensors can

be killed by the following conditions:

••  EEnnggiinneess  pprroodduucciinngg  eexxcceessssiivvee  ccaarrbboonn  oorr  ssoooott..

••  CCoooollaanntt  eenntteerriinngg  tthhee  eexxhhaauusstt  ssttrreeaamm..

••  EExxcceessssiivvee  eennggiinnee  tteemmppeerraattuurreess..

••  EExxcceessssiivvee  eennggiinnee  vviibbrraattiioonnss..

••  BBlloocckkiinngg  tthhee  aaiirr  ssuuppppllyy  ttoo  tthhee  iinnnneerr  ccoorree..

••  OOtthheerr  ccoonnttaammiinnaannttss  iinn  tthhee  ssyysstteemm  ssuucchh  aass  
ssiilliiccoonnee--bbaasseedd  pprroodduuccttss..

When a vehicle is in need of a “tune-up” the O2 sensor 

should be tested for proper operation. Replacing worn 

out or degraded O2 sensors is an important step when 

it comes to maintaining vehicle performance.

The Oxygen Sensor LineThe Oxygen Sensor Line
We provide comprehensive coverage to
meet all of your customer needs. The O2

sensor line includes coverage from their
introduction to the present. We have 
complete OE style coverage for foreign
and domestic applications. Universal 
sensors can be used when the application
is not available or not in stock. With our
oxygen sensor line you’ll never miss a sale.  

UNHEATED & HEATED
Unheated sensors rely on the temperature of the exhaust
gas to maintain an operating temperature above 600°F.  If
the temperature of the sensor falls below 600°F it will fail to
generate a signal.  The computer control system will then
revert to open loop operation and stop controlling the air-
fuel ratio and ignition timing.  Single wire sensors use the
shell, which is threaded into the exhaust manifold, to com-
plete the ground path.  Two wire sensors use one lead for
the signal and the other lead is attached to a ground source.  

Using heaters quickly brings O2 sensors up to operating tem-
perature at vehicle start-up when the vehicle is cold.  In addi-
tion, sensors can be placed away from the cylinder heads…
allowing easier serviceability and longer service life.  Four
wire sensors use two wires to supply the internal heater with
current, one wire is used to carry the signal and the other
wire is used to complete the ground path. Three wire sensors
use an internal ground path through the sensor shell.  

ZIRCONIA - Electrochemical 

Voltage Generator
This is the most common type of
oxygen sensor that uses a ceramic
“thimble” element made from 
zirconium oxide. At over 600°F 
the zirconia sensor will produce
between OV and 1.1V depending
on the difference of oxygen con-
tent between the atmospheric 
reference air and the exhaust.

TITANIA - Variable Resistor
Using a flat thick film ceramic element
made from titanium oxide, this sensor
requires a heating element and a 
reference voltage from the PCM. 
This type of sensor switches very
quickly from low resistance, when
rich; to high resistance, when lean.

PLANAR (Fast Light Off) -

Electrochemical Voltage
Generator
This sensor uses a multi-layer flat
thick-film ceramic element from 
zirconium oxide and contains a
high wattage heating element.
This  permits the vehicle to enter
closed loop fuel control within 10
seconds of start-up. At over 600°F
the planar sensor will produce
between 0V and 1.1V as required. 

WIDEBAND (WRAF, LAF, A/F) -

Electronic Voltage Generator
Operating at over 1200°F, this 5-wire
sensor reduces emissions by enabling
closed loop fuel control over wider
ranges of air/fuel mixtures using a
dual element design and high
amperage heater circuit. The PCM
measures the amount of current
required to keep element one at
450mv determining air-fuel ratio, for
precise control of the fuel mixture
during wide-open throttle and fuel-
cut conditions.

AIR / FUEL (Air/Fuel

Ratio Sensor) Requiring special
PCM controls similar to the wide-
band sensor, this sensor is compara-
ble to a thimble or planar design. It
uses one sensing element
with a Spinel coating and
a powerful silicon nitride
heater to maintain an operating
temperature of 1200°F. The PCM
applies a 3.3-volt bias across the
sensing element and measures
changes in current flow. This design
does not constantly cycle from rich
to lean and as a result it produces
an accurate control of the air fuel
ratio with lower emissions and
improved fuel economy.

CCHHEECCKK  EENNGGIINNEE  LL IIGGHHTT  OONN
Whenever the “Check

Engine” light comes on, the

O2 sensor should be tested

for proper operation. A

poor performing O2 sensor

can set diagnostic trouble

codes forcing the ECM to

turn the light on.

FFAAIILLEEDD  CCAATTAA LLYYTTIICC  CCOONNVVEERRTT EE RR
A failed catalytic converter can be the result of 

a degraded O2 sensor. The life of the converter is

dependent upon receiving exhaust gasses burned

from an optimum air fuel ratio of 14.7 to one.

This optimum ratio, which is maintained by the 

O2 sensor, provides an excess air factor of 1.0 

to the converter. The surplus oxygen is used by 

the three-way catalytic converter to reduce HC,

CO and NOx.


