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Failed Turbo Shaft by Oil Contamination
Below are the most common failure modes 
of turbochargers for both gas and diesel 
engines:

1. Contaminated oil
2. Lack of oil
3. Foreign debris in air stream
4. Excessive heat/friction
5. Hot shutdowns
6. Physical contact of rotating 

components within the housing

Although the above list is well known 
within the industry, it is worth taking a 
second look periodically to ensure the best 
performance and longest lasting turbos.

In a perfect world the, turbo should 
last as long as the engine. Unfortunately, 
we don’t live in a perfect world. Replacing 
a turbo is expensive. If we do not find out 
the specific reason the turbo failed, the 
replacement turbo is apt to wear out at a 
much sooner than it should.

The #1 killer of turbos in all engines is 
contaminated or dirty engine oil. Keeping 
the engine oil clean is even more critical in 
gasoline engines where temperatures can be 
up to 1800 degrees Fahrenheit with speeds 
up to 300,000 RPM. Whereas compared to 
only 1200 degrees Fahrenheit and 100,000 
RPM for a typical diesel application. The 
failures occur in a similar manner, regardless 
of the source of ignition, but, usually at 
differing rates. Gasoline engines tend to rev 

higher more often as many applications are 
considered sports models.  Although there 
are more diesel car engines all the time with 
turbos, all modern diesel truck engines are 
turbocharged.

How?
The typical turbo shaft spins in two 

journal bearings. These bearings, made 
of a brass composite/alloy, are not fixed – 
they spin at theoretically half the speed of 
the shaft. As the dirty oil is introduced in 
a very narrow band through the holes in 
the rotating bearing, the holes score and 
wear the bearings surfaces. As the wear 
progresses, both the inside and outside 
diameters of the bearing are opened, 
allowing the shaft to “wobble” from 
excessive radial clearance. This is clearly 
seen in the bearing on the right in the photo 
below. Once this clearance is large enough 
for the shaft/wheel assembly to become out 
of balance or make contact with the housing 
(while rotating at 100,000 RPM or more), a 
catastrophic failure is imminent.

This is one reason why you should 
always require your customers to change 
the oil and filters and provide proof of those 
changes or he may risk a voided warranty. 

 Below, we have outlined some additional 
common failure modes of turbochargers 
and some tips on how to identify these root 
causes: lack of oil,  foreign debris,  
hot shutdowns, and engine tuning. 

As we look at some additional failure 
modes, one thing to remember is that 

there is always evidence of how the failure 
happened, but sometimes there are multiple 
factors contributing to the failure. 

Lack of oil 
If lack of oil is the cause of turbocharger 
failure, the proof will be fairly 
straightforward. There will be bluing from 
excessive heat and galling of the metal. 
There can also be a transfer of the bearing 
material onto the shaft. 

Lack of oil - notice the bluing and the bearing 
material on the shaft. 

Foreign debris - broken fins of the  
compressor wheel.

Foreign debris 
Foreign debris in the engine is also fairly 
obvious. At full load turbo speeds, any 
debris that comes from the air box as a 
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result of a dirty or missing filter will easily 
cause a catastrophic failure. There will be 
noticeable fins broken off of the compressor 
wheel. If the damage is to the turbine (hot 
side) of the wheel, barring any excessive 
bearing clearances, internal engine damage 
could have occurred. This damage could be 
in the form of small pieces (including spark 
plug tips, glow plug tips, pieces of valves) 
coming through the combustion chamber 
and into the turbine housing. 

Hot shut downs - the protective layer of oil  
is burned off the shaft.

Hot shutdowns 
Hot shutdowns are very common. Whether 
in mountainous areas, hauling a load, or 
racing, the turbo must be allowed to cool 
down before shutting off the engine. On my 
vehicles, I have a pyrometer in the exhaust 

stream so I can monitor the temperature. 
There are also aftermarket controllers 
that keep the engine running until the 
temperature returns to normal or for a 
pre-set time interval. If an engine is shut 
down while hot, the 
turbo burns off the 
protective layer 
of oil that needs 
to be there for 
the next start. 
After four or 
five times of 
starting the 
engine with no 
oil on the turbo 
shaft, the damage 
is done. This damage is 
compounded if the typical starting mode 
is “Stomp on the accelerator to hear the 
turbo!!”

Engine tuning 
There are many versions and degrees of 
engine tuning, and not all are detrimental. 
Some design parameters add a certain 
amount of safety with no harm to the 
turbo. There are also many methods 

of configuring the turbo to tweak the 
performance, but the law of diminishing 
returns can set in quickly. Particularly in 
racing and tractor pulling, where there is 
so much excess boost pressure, the entire 
shaft is in effect “pushed” into the thrust 
bearing, causing excessive end play and 
wearing out the thrust bearing prematurely. 

Bottom line
I would make it a policy never to give a 
customer a replacement turbo or a refund 
without first analyzing the failed unit to try 
to determine the cause of the failure.n

Greg Aresenault is the vice president of sales 
and marketing for AMBAC International,  
Elgin, South Carolina. For more information, 
email: garsenault@ambac.net. 
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