
Introduction to In-Cylinder Pressure Testing Part 2
 
The impossible is upon us, the ability to see into the internal combustion engine while it
is running.   Could this really be true, can this really happen?  Modern technology is ever
expanding helping us with every facet of our daily lives from our homes to our phones to
our vehicles; advancements in technology are just out right amazing! With such
advancements in technology it is an exciting time to be an automotive technician. The
modern vehicle has more computer power than the space shuttle while carrying the
appearance of a sophisticated aerodynamic road machine. These advancements in the
modern automotive industry are moving at such a rapid pace that it seems like we are
being left behind.  With all of the advancements in the modern vehicle where is the
technology that can help us keep pace with the repair of these sophisticated machines? 
Just like the rapid advancement in the modern vehicle, rapid advancements have
recently been made in automotive tools. Now the tools that we can use in our service
bays have reached the next level and have finely caught up with the advancements of
the automotive industry.  These tools can make a huge difference in your shop’s ability
to quickly and accurately diagnose modern vehicle systems.
 
I would like to cover one of these modern tools that allows you to see into the internal
combustion engine! Just several years ago this would have been impossible; but today
for many shops, this is routine and is accomplished with the use of pressure
transducers. A pressure transducer is a device that measures a physical quantity of
pressure (negative or positive) and converts it to an electrical output that is proportional
to the applied pressure. In order to check the in-cylinder pressure the spark plug is
removed and a compression testing hose with a pressure transducer is attached to the
hose and inserted into the cylinder head as seen in figure 1. Since the internal
combustion engine pumps air volume into and out of a cylinder, pressure changes will
occur that will be proportional to the air volume being pumped. By using pressure
transducers to monitor this volume-to-pressure change, one can “see” into the internal
combustion engine.
 
In order to monitor the voltage output from these pressure transducers an oscilloscope
will be used. The oscilloscope will trace the pressure transducer’s voltage output over
time. This will allow one to see the inner workings of the engine such as the intake and
exhaust valves opening and closing. When diagnosing using pressure transducers there
are three different distinct in-cylinder waveforms that will need to be analyzed; (1)
Cranking, (2) idle and (3) Snap Throttle. Additionally each of these in-cylinder pressure
waveforms come with different intake vacuum waveforms and different exhaust pressure
waveforms that will need to be analyzed as well.
 
Now let us analyze a cranking in-cylinder pressure waveform as shown in figure 1. The
cranking pressure waveform is designated by the green trace while the engine strokes
are designated by the pink vertical lines. These pink vertical lines are broken down in 2
degree marks, the large vertical lines are 180 crankshaft degrees, while the small
vertical lines are 30 crankshaft degrees. The pink mark on the left of the screen marked
TDC or Top Dead Center shows the point where the piston came as close to the cylinder
head as mechanically possible. This occurs on the compression stroke where both the
intake and exhaust valve are closed. The peak pressure can be checked by the scale
seen on the left side of the screen, which currently indicates that the peak pressure is
120 PSI. You will need 7 to 10 seconds of cranking data obtained with the throttle in the
closed position. It will be important to check the peak pressure on all the cylinders during
the crank. These pressure peaks should be less than 1 psi from each other. Make sure
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