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Product Highlight: 
Oil Analyzers Test Kit

Oil analysis is a crucial practice 
utilized in various industries to 
monitor the condition of lubricat-
ing oils and the machinery they 
serve. By regularly sampling 
and analyzing oil, technicians 
can detect early signs of equip-
ment wear, contamination, and 
degradation. This proactive ap-
proach allows for timely mainte-
nance interventions, preventing 
costly breakdowns and extend-
ing the lifespan of critical assets. 
Through the analysis of parame-
ters such as viscosity, acidity, par-
ticulate contamination, and metal 
wear debris, oil analysts gain 
valuable insights into the health 
and performance of machinery, 
enabling informed decision-mak-
ing and optimized maintenance 
strategies.

Furthermore, oil analysis serves 
as a predictive maintenance tool, 
enabling organizations to move 
from reactive to proactive main-
tenance paradigms. By establish-
ing baseline oil conditions and 
tracking changes over time, op-
erators can anticipate potential 
issues before they escalate, mini-
mizing unplanned downtime and 

optimizing asset reliability. This 
predictive capability not only en-
hances operational efficiency but 
also reduces maintenance costs 
and improves overall productiv-
ity. Consequently, oil analysis 
emerges as an indispensable tool 
for modern asset management, 
providing a proactive means to 
ensure equipment reliability, miti-
gate risks, and maximize opera-
tional performance.

AMSOIL provides a variety of 
oil analysis kits as well as kits 
for coolant testing and diesel fuel 
contamination testing.

All available kits can be found:

HERE

http://om.shopamsoil.com
http://insaneoil.com/
https://www.amsoil.com/c/oil-analysis/102/?zo=10458
https://www.amsoil.com/c/oil-analysis/102/?zo=10458
https://www.amsoil.com/c/oil-analysis/102/?zo=10458
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Oil Analysis Report Summary
In October 2022, I purchased a 
2012 Ford F150 with a 3.5L, Eco-
Boost engine.  I choose this spe-
cific model of vehicle as it was 
the number one vehicle sold in 
2012.  I also specifically choose 
the 3.5L, EcoBoost engine  as this 
seems to be the trend that industry 
is headed; the Gas Direct Injec-
tion technology.  I made these two 
choices for the purpose of having 
the largest audience for my You-
Tube channel as I do repairs on 
this vehicle and share those re-
pairs on YouTube.  

The same week I acquired this 
vehicle, I changed the oil from 
whatever the dealer uses to AM-
SOIL.  I ran AMSOIL 100% Syn-
thetic 5w-30 Motor Oil for an en-
tire year, as I have done with all of 
my vehicles.  After one year time, 
I pulled an oil sample and sent it 
into the lab at the same time I did 
my yearly oil change.  The results 
were very concerning.

The main purpose of doing Oil 
Analytics is two-fold:

1.  It helps determine the health of 
the engine.

2.  It helps determine the health 
of the oil.

Based upon the results, the oil 
held up for an entire year without 
issue.  Additionally, as you look at 
the results (previous page), there 
are no indications that the engine 
has any level of significant wear.  
Actually, the results indicate a 
normal level of wear across the 
board.  The concern was with fuel 
dilution.

The results indicated the oil had 
a greater than 10% fuel dilution.  
According to www.fluidlife.com, 
"excessive" fuel dilution is great-
er than 4%.  According to pali-
sadeforum.com, 2.5% is consid-
ered critical.  AMSOIL indicates 
that 2.4% is an acceptable limit.  
And machinerylubrication.com 
indicates that 1.5% is caution-
ary where as 5% is critical.  The 
results from my vehicle indicate 
more than 10%, which is prob-
ably nearing a catastrophic level.

At the time of the reporting, I did 
do an oil and filter change.

As I had no prior need to research 
the 3.5 EcoBoost engine (prior to 
actually owning one), I was un-
aware of several issues with this 
specific engine as well as the fuel 
dilution issues.  After doing quite 
a bit of research, I discovered that 
engines with Gas Direct Injection 
technology have several key is-
sues that continually arise.  One 
of these issues is high fuel dilu-
tion levels.  

Upon further research, it appears 
as though the only viable solu-

tion that has been suggested is to 
decrease the oil change interval 
time.  Essentially, what the gener-
al population and mechanics alike 
have indicated is to dump your oil 
and put new in more frequently.  

Now, according to the analyst's 
comments on my results, the sug-
gestion is to resample at half in-
terval.  Thus, as my last sample 
took place in October 2023, I 
have planned for April 2024 to 
do another test.  This test will be 
done at the 6 month mark and in 
theory will show a 5% fuel dilu-
tion.  If the test does come back 
with an elevated level, I will do an 
oil change at that time and adjust 
my routine for oil changes to be 
done more frequently.

One option with AMSOIL is to 
use AMSOIL OE 100% Synthet-
ic Motor Oil.  This product is a 
little less expensive, yet you still 
get premium protection of the en-
gine.  AMSOIL OE is rated for 
the OEM specifications...which 
ironically, the OEM specification 
is 10,000 miles or one year, or as 
indicated by the message center 
on the dash.
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What is the Problem with Fuel Dilution?
Fuel dilution refers to the contam-
ination of engine oil by unburned 
or partially burned fuel. This is-
sue commonly arises in vehicles 
with certain engine designs, par-
ticularly those equipped with di-
rect fuel injection or turbocharg-
ing systems. Fuel dilution poses 
several significant problems for 
vehicles:

Lubrication Degradation

Engine oil is designed to provide 
lubrication and protection to in-
ternal engine components. How-
ever, when fuel dilution occurs, 
the viscosity of the oil decreases, 
and its lubricating properties di-
minish. As a result, critical engine 
parts may experience increased 
friction and wear, leading to pre-
mature component failure and re-
duced engine lifespan.

Reduced Oil Effectiveness

Fuel dilution can compromise the 
oil's ability to perform its essential 
functions effectively. Diluted oil 
may struggle to maintain proper 
film strength and thermal stability, 
which are crucial for protecting 
engine components under various 
operating conditions. This reduc-
tion in oil effectiveness can result 
in decreased engine performance, 
increased fuel consumption, and 
elevated emissions.

Engine damage

Excessive fuel dilution can lead 
to more severe consequences, in-
cluding damage to engine com-
ponents such as piston rings, cyl-

inder walls, and bearings. Fuel 
washes away the protective oil 
film from these parts, exposing 
them to increased friction and 
wear. Over time, this can lead to 
permanent damage, necessitating 
costly repairs or even engine re-
placement.

Overall, fuel dilution represents 
a significant concern for vehicle 
owners and manufacturers alike, 
as it can undermine engine perfor-
mance, reliability, and longevity. 
Effective monitoring of oil qual-
ity and regular maintenance can 
help mitigate the risks associated 
with fuel dilution, ensuring the 

continued health and durability of 
the engine.

How It Is Tested

The most widely accepted analyt-
ical technique for the determina-
tion of fuel dilution is gas chro-
matography (GC). Oil is injected 
into a GC system that vaporizes 
the sample. The sample, which is 
now in the gas phase, is then sep-
arated by the analytical column 
by boiling point and quantitated 
using a flame ionization detec-
tor. The amount of fuel present is 
reported as a mass % of the fuel 
detected in the oil.
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Why Does Fuel Dilution Occur?
Fuel dilution occurs in an engine 
primarily due to incomplete com-
bustion of fuel during the com-
bustion process. Several factors 
contribute to this phenomenon:

Cold Starts

During cold starts, the engine 
operates at lower temperatures, 
which can result in incomplete 
combustion of fuel. The fuel may 
not vaporize completely, leading 
to some of it seeping past the pis-
ton rings and into the crankcase, 
where it mixes with the engine 
oil.

Engine Wear

Over time, wear and tear on en-
gine components such as piston 
rings, cylinder walls, and valves 
can create small gaps or imperfec-
tions. These gaps can allow fuel 
to bypass the piston rings and en-
ter the crankcase, contaminating 
the oil.

Engine Design

Certain engine designs, such as 
those with direct fuel injection or 
turbocharging systems, are more 
prone to fuel dilution. Direct in-
jection systems, for example, can 
spray fuel directly into the com-
bustion chamber at high pres-
sures, increasing the likelihood of 
fuel bypassing the piston rings.

Operating Conditions

Operating conditions such as 
frequent short trips, stop-and-go 
driving, or idling can exacerbate 

fuel dilution. In these conditions, 
the engine may not reach optimal 
operating temperatures, leading 
to inefficient combustion and in-
creased fuel dilution.

The 3.5L EcoBoost engine, re-
nowned for its performance and 
efficiency, has gained popularity 
in various Ford vehicles. How-
ever, like many modern direct-
injection turbocharged engines, 
the 3.5L EcoBoost is susceptible 
to fuel dilution issues. Due to its 
direct injection system and tur-

bocharging technology, there's 
a potential for fuel to bypass the 
piston rings and contaminate the 
engine oil, leading to fuel dilution. 
This concern underscores the im-
portance of regular maintenance, 
including monitoring oil quality 
and adhering to recommended oil 
change intervals, to mitigate the 
risks associated with fuel dilution 
and ensure the long-term reliabil-
ity and performance of vehicles 
equipped with the 3.5L EcoBoost 
engine. 
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How Can I Reduce Fuel Dilution?
Reducing fuel dilution in gas di-
rect injection (GDI) engines is 
crucial for maintaining engine 
performance, longevity, and reli-
ability. Several strategies can be 
employed to mitigate the risks as-
sociated with fuel dilution:

Optimizing Engine 
Operating Conditions

GDI engines operate most ef-
ficiently when they reach their 
optimal operating temperatures. 
Short trips, frequent idling, and 
stop-and-go driving can hinder 
the engine from reaching these 
temperatures, increasing the like-
lihood of fuel dilution. Encourag-
ing smoother driving habits and 
minimizing idling time can help 
reduce fuel dilution by allow-
ing the engine to warm up more 
quickly and operate more effi-
ciently.

Regular Maintenance 
and Oil Changes

Regular maintenance, including 
timely oil changes, is essential for 
preventing fuel dilution in GDI 
engines. Fresh, high-quality en-
gine oil helps maintain proper lu-
brication and viscosity, reducing 
the risk of fuel contamination. Ad-
ditionally, using oil formulations 
specifically designed for GDI en-
gines can provide enhanced pro-
tection against fuel dilution and 
its associated consequences.

Upgrading PCV (Positive 
Crankcase Ventilation) 

Systems

PCV systems play a crucial role 
in controlling crankcase pressures 
and preventing fuel vapors from 
accumulating in the crankcase. 
Upgrading to more robust PCV 
systems with improved vapor 
separation capabilities can help 
minimize the amount of unburned 
fuel that enters the crankcase, 
thereby reducing fuel dilution in 
GDI engines.

Improving Fuel Injection 
and Combustion Processes

Optimizing fuel injection tim-
ing, duration, and pressure can 
improve the combustion effi-
ciency of GDI engines, reducing 
the likelihood of fuel bypassing 
the piston rings and entering the 
crankcase. Advanced engine man-
agement systems can dynamically 
adjust fuel injection parameters 
based on operating conditions, 
ensuring optimal combustion and 
minimizing fuel dilution. Addi-
tionally, optimizing air-fuel ratios 
and combustion chamber designs 
can further enhance combustion 
efficiency, reducing the amount 
of unburned fuel that reaches the 
crankcase.

Utilizing Fuel Additives

Certain fuel additives can help 
mitigate fuel dilution in GDI en-
gines by improving fuel combus-
tion and reducing carbon depos-
its. Additives that enhance fuel 
atomization and promote more 

complete combustion can help 
minimize the formation of un-
burned fuel residues that contrib-
ute to fuel dilution. Additionally, 
fuel detergents and cleaners can 
prevent carbon buildup on fuel 
injectors and intake valves, ensur-
ing optimal engine performance 
and reducing the risk of fuel dilu-
tion over time.

In conclusion, reducing fuel dilu-
tion in gas direct injection engines 
requires a combination of proac-
tive maintenance practices, en-
gine optimization strategies, and 
the use of specialized additives. 
By optimizing engine operating 
conditions, implementing regular 
maintenance routines, upgrading 
PCV systems, improving fuel in-
jection and combustion processes, 
and utilizing fuel additives, vehi-
cle owners and manufacturers can 
effectively mitigate the risks asso-
ciated with fuel dilution, ensuring 
the long-term reliability and per-
formance of GDI engines.

amsoil.com?zo=10458
https://www.amsoil.com/p/amsoil-p-i-performance-improver-gasoline-additive-api/?zo=10458
https://www.amsoil.com/p/amsoil-upper-cylinder-lubricant-corrosion-inhibitor-ucl/?zo=10458
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Shop Talk...
with Dr. Jonathan D. Olson, EdD 

(Independent Amsoil Dealer #10458)

New Catalog Customers

Alex Dupree
Saint Stephen, SC

Jack Stender
Sherman, IL

Andre McCaney
Grand Prairie, TX

Frank Johnson
Jackson, OH

Tou Vang
Sacramento, CA

Patrick More
Georgetown, TX

Congratulations:
New Preferred Customers

Rylan Perez
Bellevue, NE

Bill Stukenholtz
Lincoln, NE

Matthew Simms
Wichita, KS

Congratulations:

Congratulations to NEW Amsoil 
Opportunists and Enthusiasts!
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Monthly Auto 
Maintenance

Inspection Report

Over the past few months we 
have been discussing oil change 
intervals, oil analytics, and other 
issues related to oil (such as fuel 
dilution in oil).  In the upcoming 
months we are going to switch 
gears and provide some informa-
tion on the fuel end of the spec-
trum.  

I do want to wrap up our discus-
sion on oil by noting that if you 
have a Gas-Direct Injection ve-
hicle, a vehicle with a Turbo-
charger, or even if you only drive 
very short distances each day, I 
would highly recommend doing 
an oil analysis test the next time 
you are due for an oil change.  Al-
lowing your fuel dilution to get 
too high will lead to premature 
engine wear and damage and Fuel 
Dilution is a known issue in these 
types of situations.

I will mention again that AM-
SOIL has a variety of test kits.  All  
of which can be found:

HERE

I use THIS ONE on 
my vehicles. 

http://om.shopamsoil.com
http://insaneoil.com/
amsoil.com?zo=10458
amsoil.com?zo=10458
https://drive.google.com/file/d/1hiZc8XauhMIjwa1PM7gemWVkjzm6b6ZM/view?usp=drive_link
https://drive.google.com/file/d/1hiZc8XauhMIjwa1PM7gemWVkjzm6b6ZM/view?usp=drive_link
https://drive.google.com/file/d/1hiZc8XauhMIjwa1PM7gemWVkjzm6b6ZM/view?usp=drive_link
https://drive.google.com/file/d/1hiZc8XauhMIjwa1PM7gemWVkjzm6b6ZM/view?usp=drive_link
https://www.amsoil.com/c/oil-analysis/102/?zo=10458
https://www.amsoil.com/c/oil-analysis/102/?zo=10458
https://www.amsoil.com/p/oil-analyzers-test-kit-ups-pre-paid-oaiuppkit/?zo=10458

