
Used Oil Analysis 
Do’s and Don’ts



Who Am I? 

Lake Speed, Jr. 

- Member of Society of Tribologists and Lubrication 
Engineers 

- Certified Lubrication Specialist 

- Oil Monitoring Analyst 

- Son of Lake Speed, NASCAR driver and 1978 World 
Karting Champion (Scott Speed is not by brother) 



How is Dad? 



HISTORY 

1999 Season 
-  Joe Gibbs Racing begins to lose 1 in 10 new camshafts on 

break-in 
-  2 lifter failures during competition 
-  Pinpoints change in Zinc level as a factor 
Lubrizol 
-  World leader in oil and fuel additive technology – One of 4 

companies that mfg. 
-  Purchased by Warren Buffet for $9 Billion 
-  Invented Zinc DialkylDithioPhosphate in 1941 
2000 
-  Lubrizol develops BR for camshaft break-in 
-  Synthetic race oil developed (OS#166666) 
-  Bobby Labonte wins NASCAR championship with no DNF’s 
2005 
-  JGR begins to market Driven Racing Oil 
-  Tony Stewart wins JGR’s 3rd Championship 



What is Used Oil Analysis? 
Just like a doctor samples your blood to check your health, 
used oil analysis can determine the health of the equipment 
and the health of the oil itself.



Used Oil Analysis Kits 
Typical Kit Includes Everything Needed To Take & Ship The Sample.



Used Oil Analysis Process 
Collect The Sample

Drain Sample   Vacuum Pump 
Sample 



Used Oil Analysis Process 
Complete The Form & Mail The Sample



Used Oil Analysis Process 
Receive The Report



Used Oil Analysis 
Direct Correlation To Measured Engine Wear

UOA = IRON 5 ppm 

UOA = IRON 10 ppm 



Insight Into Engines  
Used Oil Analysis Measures Engine Wear

Bearing Wear

Lead: 16 ppm

Copper: 9 ppm

Tin:  2 ppm



Lead: 11 ppm

Copper: 4 ppm

Tin:  1 ppm



Used Oil Analysis 
Do’s and Don’ts…
-  Do Take Samples On A Regular Basis
-  Do Take A Fresh Sample Of The Oil You Use
-  Do Use The Sample Bottle Provided
-  Do Follow The Instructions Provided In The Kit
-  Don’t Vary Your Sampling Procedure
-  Don’t Rely On TBN
-  Don’t Read Too Much Into A Single Sample
-  Don’t Expect CSI



Used Oil Analysis 
Take Samples On A Regular Basis
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Trend Analysis 



Total	Wear	Metals								9 	 					11 	 	5 								9 	 					16 	 	22	
Wear	Metals/1,000				1.1																2.8												6.9 							1.9 					4.6											18.6	

Trend Analysis 



Used Oil Analysis 
Take A Fresh Sample Of Your Oil
-  This Provides A Great Baseline For Interpreting The Used Oil



Used Oil Analysis 
Use The Sample Bottle Provided
-  Why Did The Sample On The Left Contain Potassium?

Vs. 



Used Oil Analysis 
Follow The Instructions In The Kit



Used Oil Analysis 
Don’t Vary Your Sampling Procedure
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Used Oil Analysis 
Best Method…
Vacuum Sample Taken From A Warm Engine



Used Oil Analysis 
Don’t Rely On TBN
Total Base Number (TBN) has been rejected by both 
GM and Cummins as an accurate method for 
determining oil health in modern fuels.



Used Oil Analysis 
Don’t Read Too Much Into A Number
-  Re-Test If You Get A Surprising Result
-  Look Beyond The Raw Numbers

Porsche Flat 6 Porsche Flat 6 
Oil DT40 Motul 

Miles 4600 3200 
Iron 6 6 

Lead 
Copper 2 2 

Tin 1 
Aluminum 1 2 
Total Wear 

Metals 9 11 
Iron/1,000 1.30 1.88 

Total Wear / 
1,000 1.96 3.13 



Used Oil Analysis 
Don’t Expect CSI

P	
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Used Oil Analysis 

		8.7			8.6	



Used Oil Analysis 
Trend analysis identified problem for KBM #18 Truck



Used Oil Analysis 
Limitations…
-  Wear metal test only "sees" particles 10 microns or less
-  Wear metal test only sees metals – it won't tell you if 

your chain tensioner is worn out
-  Particle counts can "see" particles larger than 10 

micron, but it does not distinguish
-  Particle counting only works with oils that are not dark
-  Most of the tests won't run if the sample is saturated 

with water



Thanks For Attending! 
Any Questions?


