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Volvo Misfire  
Diagnostic Strategies and Repairs 

With or Without ECM Codes
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In the independent Volvo repair 
world, a lot of shops are starting to 
see more older Volvos coming in 
with complaints of misfire and poor 
running. The independents see 
more of these cases than dealer 
techs who mainly work with the 
newer Volvos and cars still under the 
factory warranty. 

Most technicians will agree that 
overall, Volvos tend to be more 
reliable than other makes when it 
comes to breakdowns. Most Volvos 
will still limp into the shop, except in 
the case of major problems such as a 
broken timing belt. 

Diagnosing Volvo misfires is not 
much different from the way you 
diagnose other cars, you just have 
to know what to look for. The most 
important thing you need when 
diagnosing a Volvo or any other car 
is the right information. When the 
customer brings his Volvo into your 
shop, the person checking them in 
needs to be able to ask the right 
questions about the symptoms, to 
give the technician a place to start 
the diagnosis. 

Customers are not technicians, so 
you have to guide them to provide 
full information. If it’s practical in your 
shop, the tech that will be working on 
the car should interview the customer 
about their symptoms. This can save 
a lot of time and confusion. 

When starting any diagnostics, begin 
with the basics! Volvo has been 
using OBD II on all its models since 
1995 and, as early as 1989 240 
models, had the ability to store some 
malfunction data in the ECM. 

So after getting as much information 
as possible from the customer about 
the symptoms and a test-drive, check 
to see if there are any stored codes. 
If the car has stored a code or codes, 
check to see if there is any freeze 
data to go with it. Freeze frame data 
is a gift; in a lot of cases the answer 
to the problem is right there. 

Now if you happen to have codes, 
ask yourself, do these codes have 
anything to do with the symptom or 
problem? In many cases, especially 
on 1999 and newer Volvos, there 
may be a lot of stored codes in 
multiple models that have nothing to 

do with the customer’s 
current problem. 

A common mistake 
made on late model 
Volvos is replacement 
of perfectly good air 
mass sensors, based 
only on the fact that 
the ECM has stored 
a code for one. This 
is one of those codes 
that can be generated 
for many reasons. 
You need to check 
the live data if the air 
mass sensor numbers 

look out of range. There are a few 
basic checks you should do before 
recommending replacement. 

Number one, check for air leaks. 
If the car has a post air mass 
sensor air leak, the ECM will try 
to compensate for it and the data 
numbers for the AMM, O2 sensors, 
MAP and Throttle unit will be all 
over the place. On 1999 and newer 
Volvos it’s always important to 
know if the crankcase ventilation 
system is functioning correctly and 
is not plugged. If the PCV system is 
blocked in these late model Volvos 
it can cause all kinds of problems. 
The excess crankcase pressure 
can actually reduce engine vacuum, 
causing the ECM to think the air 
mass sensor is out of range. 

Checking the PVC system pressure 
should be part of your everyday 
inspection program; this system 
was covered extensively in the first 
issue of Volvo TechTips. It cannot 
be overstressed how important a 
functioning PCV system is to late 
model Volvos. If left unchecked, the 
unvented pressure can cause the 
engine to consume engine oil at a 
rapid rate, and can cause engine 
seals like the crank and cam seals to 
pop out, causing massive oil leaks. 
Checking for PCV pressure is easy; 
just run the engine until it reaches 
normal operating temperature.  
While the car is at idle remove the 
dipstick and insert a combination  
vacuum/pressure gauge like Volvo 
special tool number 999-7226.

You should see negative vacuum, not 
positive pressure. The most common 
Volvo misfire problem related to a 
plugged PCV system occurs when 
engine oil is forced out through the 

You should make checking the PCV system for 
pressure one of the first steps in diagnosing any 
engine performance problem on a Volvo.
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oil filler cap seal. This oil accumulates 
under the spark plug cover and 
begins to seep into the spark plug 
wells. As the plug wells fill with 
oil, the ignition coils start to short 
to ground and misfire. This is also 
common in 850 series cars that use 
standard ignition wires. 

If the misfire symptom is intermittent 
and there are no codes stored that 
are related to the problem, start by 
checking the live data numbers for 
irregularities. If the symptom only 
happens when the car is cold, you 
should keep the car overnight to try 
to replicate the symptoms. 

When performing diagnostics on 
1999 and newer Volvos, the best tool 
for the job is a laptop with Volvo’s 
VIDA and DICE Tool installed. VIDA 
can monitor and record 10 Data PIDs 
at once, even in a graphing format. 
This is great when you’re looking for 
that needle in the haystack. Volvos 
can have a lot of codes and data that 
a generic scan tool may not even 
detect and, if they do, it’s usually a 
generic P code. VIDA can tell you if 
the fault is intermittent or permanent 
and if the sensor signals were high, 
low or missing. The difference is very 
important in figuring out the car’s 
problem and verifying the fix. 

For example, suppose a 2002 
Volvo XC70 stores a fault code 
for #5 injector. Most generic scan 
tools would read P0223 Injector 
#5 signal fault. If you use VIDA to 
scan this Volvo you will get ECM 
2350 followed by signal missing, 
high, low, intermittent or permanent. 
The testing for each one of these 
conditions can be very different. 

When performing your initial check 
out on the Volvo in question, part 
of checking the basics is battery 
voltage and condition; a weak 
battery can wreak havoc on Volvos 
with CAN networks. A good rule of 
thumb is, if the customer’s battery is 
older than five years it may be time 
to replace it.

Most people who buy Volvos buy 
them for one main reason and it’s 
not the fact that they have the most 
comfortable seats in the industry; 
it’s safety. If your customer’s Volvo 
is randomly misfiring or stalling, 
it’s not safe to drive. The modern 
day auto tech has to think like a 
detective and use the clues and 
information available to find out 
“who done it” or, more accurately, 
what caused it. Of course, instead 
of DNA and fingerprints we have 
DTCs and live data. 

If you work on a lot of Volvos, you 
know that the majority of misfire 
complaints can be traced to ignition 
coils that have lived past their useful 
life span. But of course when Volvo 
coils fail they almost always store 
a code in the ECM. The majority of 
high mileage coil failures that are 
being seen in the aftermarket are in 
Volvo models starting in 1998 with 
the S/V70 series cars. Volvo did 
use coil over plug systems as early 
as 1991 in the 900 series cars, but 
for some reason the early coils don’t 
fail as much as the ones on later 
models. Verifying that a coil has 
failed is relatively easy. The preferred 
method is to mark each coil with the 
corresponding cylinder number and 
then switch the coil in question with 
a known good coil.

After that, all you have to do is start 
the car and watch the live misfire 
data and see if the bad coil has 
moved cylinders. If your scan tool 
does not monitor misfire data you 
can just clear codes, drive the car 
and see if you get a new code for the 
cylinder with the questionable coil. 
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If you have a misfire code on one or two cylinders, the best way to confirm or 
eliminate a coil as the problem is to number them, clear the codes and switch 
the suspected coil to another cylinder and test drive the car and see if miss 
moves to that cylinder.

Deep cracks are a sign of a coil 
that is old and may start to create 
performance problems. If you have 
one or two coils that are failing, it’s 
best to recommend that all the coils 
be replaced at the same time. The 
coils are the same age and have the 
same mileage on them.
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That being said if you have to replace 
the coils you should recommend 
that all of then be replaced at once, 
unless you like the customer having 
to come back every few months with 
another failed coil. Use only high 
quality replacement coils for the 
same reasons. OE Volvo coils have a 
2-year unlimited mile warranty. Volvo 
misfires can be caused by multiple 
things and, yes, most of the time it’s 
the coils and plugs. 

But this article is also going to 
help you with the not so everyday 
misfire causes. 

Here is a case study of a Volvo that 
should have been easy to figure 
out but was not. A new customer 
brought in a 2005 Volvo S60 with 
a 2.4L non-turbo engine. The car 
was well maintained and only had 
68K miles on the odometer. The 
customer stated that the car would 
intermittently shake and run rough 
at idle. Sometimes it would happen 
once a day and sometimes it would 
only happen once every two weeks. 

The customer stated that the car 
had been to two other shops that 
could not fix the problem. The first 
shop replaced the coils and spark 
plugs with OE Volvo parts. The shop 
that replaced the coils and plugs 
was a Volvo specialist with a good 
reputation, so we had no cause to 
question their work. 

After interviewing the customer and 
examining the repair orders from the 
other shops we noticed that all of the 
shops that worked on this problem 
had checked the car for stored codes 
and had come up with none. 

When we plugged the car into our 
VIDA we got the same result — no 
stored codes in the ECM or any 
modules that could cause similar 
symptoms. We went to vehicle 
communication and checked the 
live data.

The car was at operating temp and 
all the data was normal. We watched 
the misfire counters and nothing 
happened. We decided to have a 
technician drive it home for a few 
days with the VIDA laptop until the 
symptom happened. The first day 
nothing happened. The next day 
when the car was cold, the symptom 
occurred for about 10 seconds! It 
was definitely a misfire on more than 
one cylinder, and it happened so fast 
no codes were stored. 

When he got to the 
shop we were lucky 
enough to see it 
happen again with the 
VIDA misfire counters 
monitoring data on all 
five cylinders. At idle 
2 and 5 were missing 
just for a second — 
not enough for this 
Volvo to store codes 
but there it was. We 
decided it may be a 
mechanical problem like 
a broken valve spring, 
so we decided to do a 
compression check.

The technician removed the brand 
new coils and then removed the 
first spark plug. This is when we 
saw the first problem; the plugs 
were brand new, high quality OE 
Volvo spark plugs, but they were not 
for this engine. These plugs were 
designed for the R version of the 
S60, the S60R and the V70R. The 
main difference is the length of the 
threaded portion of the plug. As you 
can see in the picture, the spark plug 

PA R A M E T E R V A L U E
ECM-Coolant temperature 63OC
ECM-Engine speed 654.5
ECM-Mass air flow 13 kg/h
ECM-Misfire counter 0
ECM-Misfire counter 1 (5 cyl) 0
ECM-Misfire counter 2 (5 cyl) 0
ECM-Misfire counter 3 (5 cyl) 0
ECM-Misfire counter 4 (5 cyl) 0
ECM-Misfire counter 5 (5 cyl) 0
ECM-Throttle angle 3.92%

VIDA is the best tool for diagnosing Volvo problems. 
You can view up to 10 data PIDs from multiple 
control units at once. 

You can see the obvious difference in the plug from the S60R. Even though 
it’s a good 5mm longer, it did not come in contact with the top of the piston. 
Always make sure to use only OE Volvo plug sets and to double check your 
part numbers.

M I S F I R E  D I A G N O S T I C S  A N D  R E P A I R S
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for the R version of this Volvo is 5mm 
longer than the correct plug for this 
engine. The longer plugs did not 
come in contact with the tops of the 
pistons and the gaps were normal. 

Upon closer inspection of the plugs 
we found the problem. The plugs 
that were installed on cylinders 2 
and 5 had broken electrodes that 
would move up and down when 

PA R A M E T E R V A L U E
DSA-Engine speed 773 rpm
ECM-Battery voltage 13.22 V
ECM-Boost pressure (BOP) 1043.79 mbar
ECM-Coolant temperature 91.5 OC
ECM-Engine Coolant Temper... 84 OC
ECM-Mass air flow, real 10.75 kg/h
ECM-Oxygen sensor front si... 0.74 V

When monitoring ECM live data with VIDA, you can see that the ECT sensor is 
failing. The two temperature readings should stay within 2 to 3 degrees of each 
other. Volvos won’t always store a code for this condition, since most of the time 
it’s intermittent.  

cold. So on the intake stroke the 
electrode would slide down, shorting 
the plug. Then on the compression 
stroke the pressure would push the 
electrode back into place so it would 
fire somewhat normally. As the plug 
got hot it would expand, fixing the 
electrode in the correct position. This 
S60 would never display its symptom 
for long enough to set a misfire code. 

This example shows why it’s 
important not to assume anything 
and why you should always start 
with the basics. It’s good practice 
to read the data on all the cars 
you diagnose before and after the 
repairs, not only to confirm the fix 
but to get used to what the normal 
data numbers look like. The more 
experience you have reading scan 
tool data, the better you will become 
at recognizing when the data 
numbers are out of normal range. 

If you have a hard time remembering 
scan tool data numbers, a good tip 
is to use your phone to take screen 
shots of the data before and after 
repairs or make a journal. It’s also 
a good idea to check for TSB and 
recall information on the car you’re 
working on. This simple step can save 
you a lot of time and money. Volvo 
engineers will often develop software 
or service procedures to fix common 
problems or improve the performance 
and reliability of their cars. Here is 
just one example: TSB-No: 28-71.

When checking a Volvo with a no-
code misfire, start by checking the 
live data. Is the temperature correct 
for the ECT? Volvo temp senders 
can fail at higher mileage and don’t 
always set a code. It’s always best 
to check ECT readings from a cold 
start all the way to normal operating 
temperature. On the live data you will 
see two ECT readings — one for the 
gauge and one for the ECM even 
though the signals come out of the 
same sensor.

Watch to see if the temperatures 
deviate from each other. This is a 
sure sign of a worn ECT sensor. 
A malfunctioning ECT sensor can 
cause a misfire after a cold or hot 
start, usually by telling the car’s ECM 
that the coolant temp is full cold 
(-32°C). This can cause the injectors 
to flood the engine and foul the 
spark plugs. 

As Volvos age, the vacuum hoses on 
the engine can start to deteriorate 

DATE: 6-1-2006

MODEL YEAR: All New S40 T5, 2004.5-2006, V50 T5, 2005-2006,  
All new C70, 2006

CHASSIS: All new S40 000001-249999, V50 000001-269999,  
All new C70 0000030-005374

SUBJECT: Long Crank and or Stumble at Cold Start.

REFERENCE: VIDA

DESCRIPTION: The customer may experience a long crank or stumbling 
idle when making a cold start at ambient temperature’s between 15°-
35°C (59°-95°F). This is due to low tolerance of wide variations in fuel 
volatility. The cold start has been enhanced to improve the feeling for the 
customer and make it tolerant of variations in the gasoline.

Downloading the latest engine management software will improve the 
cold starting for customers experiencing this fuel sensitivity.

SERVICE: Download SW part # 30668282 (ECM Upgrade) using VIDA.

WARRANTY CLAIM INFORMATION

LABOR OP LABOR DESCRIPTION LABOR TIME

36004-2 SOFTWARE DOWNLOAD 0.3 HR

Claims may be submitted under the new car warranty when there is a 
documented customer complaint using claim type: 01



cap while blowing smoke into 
each cylinder and watching 
for smoke and bubbles 
coming up in the coolant.

Most Volvo misfires can be 
traced to ignition or fuel 
problems, but if all those 
systems check out OK, it 
may be time to check for a 
mechanical problem in the 
engine. Although rare in 
Volvos, engine problems like 
leaking head gaskets, burnt 
valves or seats and broken 
valve springs are possible. 

Volvo fuel injector failures 
are very rare but can happen. 
Faulty Volvo injectors will 
almost always store a 
code, except in the case of 
clogged or leaking injectors. 
However Volvo injectors 
are very tough, even at high 
mileage, so you won’t see 
many that need replacement. 

When diagnosing a Volvo or 
any other modern car, your 
best tools are information 
and data. Volvo tends to use 
similar data PIDs on most of 
their systems, so the more 
you read live data, the better 
you will be at spotting  
the numbers that are out  
of range. l

and develop cracks. Usually 
an unmetered air leak won’t 
be bad enough to cause a 
misfire, but it will affect a lot 
of sensor data as the car’s 
ECM tries to compensate for 
the air leak. These readings 
can often store a code in 
the ECM. It’s common that 
functioning parts like air 
mass sensors are replaced 
just because of a stored code 
and the car’s real problem is 
not addressed. To avoid this 
kind of thing make sure you 
always check the data. Check 
electrical connectors and 
grounds. Resistance caused 
by corrosion can affect the 
sensor readings a great deal. 

When performing any engine 
performance diagnostics on a 
Volvo, it’s always a good idea 
to make checking for post air 
mass sensor air leaks part 
of checking the basics. The 
best tool for this is a smoke 
machine. This tool will pay for 
itself over and over again.

Make sure your smoke 
machine is for emissions 
testing so you can regulate 
the pressure. Most techs only 
use their smoke machine 
to find intake and emission 
system leaks.

One of the cool things you 
can do with it is to check for 
leaking valves. Just put the 
cylinder you want to check in 
the top dead center position 
and blow smoke through the 
hose for your compression 
gauge. If you see smoke 
coming out of the exhaust, 
you probably have a burnt 
exhaust valve and if smoke 
is coming out of the intake, 
you may have a worn intake 
valve. Sometimes you can also 
see a leaking head gasket by 
removing the coolant reservoir 
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Always check your connectors and grounds. The 
resistance caused by this corroded connector caused 
the sensor signal to be way off.

When performing any engine diagnostics on a Volvo, 
it’s a good idea to check for unmetered air leaks with 
a smoke machine. A post air mass sensor leak can 
cause all your sensor readings to be off, as the ECM 
tries to compensate for the extra air. 

Make sure your smoke machine is suitable for emissions testing.
Too much pressure can cause damage to sensors and possibly blow out seals.
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