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How does oil protect? 

►Boundary Lubrication occurs 
when insufficient film to prevent 
surface contact. 

►Hydrodynamic Lubrication 
occurs when there is a layer of 
oil between surfaces. 

►Mixed 



Wear in your engine 

►Non-corrosive with Boundary 
Lubrication – i.e. metal to metal 
contact 

►Corrosive with Hydrodynamic 
Lubrication – water and fuel in 
oil 



Does reformulation save? 

►Fuel Economy – friction 
modifiers 

►Longer Drain Intervals – Ca 
detergent 

►Longer Emissions Warranties – 
less Zn and P 



“The writing is on the wall” 

►The introduction of ash-less and zinc free 
oils are on the horizon making choosing an 
oil that much more difficult for older 
engines. 

►Comment from Shell regarding API oil 
standard & its development. 

►API SN oils have since become the current 
standard.  



New oils are bad for old engines! 

►Petroleum Quality Institute website that 
says the current API oils may not be 
suitable for some engines. 

►Availability of “classic” motor oils designed 
for the needs of older engines by Porsche 
and other brands signal the death of 
“backwards compatibility” of engine oils. 



How are modern oils different? 

►New API SN – New P retention ZDDP to 
protect catalytic converters  
& GF-5 “Resource Conserving”  standards 

►API SN+ provides LSPI protection 

►Increased fuel economy with increased VM 
– shear leads to increased wear 

►Increased engine “cleanliness” 

►API SM/SN – reduced 0.06-0.08% 
“Phosphorus Retention” Zn and P (ZDP) 



Modern engines are ok with 
modern oils 

►Modern engines need less Zn 
and P 
►Even modern high performance 
engines still need more Zn and 
P than what current oil 
standards provide. 



A cleaner engine isn’t better 

►Increased cleanliness requirements 
force use of more detergents and 
those that are more aggressive. 

►This in turn strips anti-wear films 
off of engine components, leading to 

more wear. 



Detergents and LSPI 

►The discovery of the LSPI 
phenomenon in direct injected 
engines has required a new 
standard. 

►API SN+ eliminates Sodium and 
reduces Calcium additives. 

►GDI engines have specific 
requirements. 



Oil Additives 

►More Zinc and Phosphorous 
isn’t always better. 

►Quality of oil is as important as 
the anti-wear additive levels 

►Do not use oil additives to 
boost Zn and P! 



Oil Viscosity 



Non/Low Detergent Oils 

►Break-in specific oils for new 
engines have increased Zn and 
P with low detergency. 

►True race oils are non or low 
detergent but are not good for 
break-in. 



Engine Break-In 

►Always use break-in specific oils 
for new engines. 

►Use a conventional 
“intermediate” oil before 
switching to a full synthetic. 



Drain Intervals 

►Daily drivers 

►Low mileage 

►Racing or weekend track events 

►Severe service 

►Storage 



Used Oil Analysis 

►Used oil analysis can be used to 
evaluate: 

Engine health 

Proper oil change intervals 

Trending can identify problems 
before symptoms manifest 



Ethanol in Fuels 

►Methanol and Ethanol is hygroscopic and 
kills carburetors and damages fuel system 
components due to corrosion 

►Fuel contamination of the engine oil can 
lead to internal engine damage 

►Use of corrosion inhibitors and fuel 
stabilizers regularly and before storage are 
required to protect your engine. 



In Conclusion 

►Oils for modern engines have different formulation 
constraints than those for older engines. 

► Just because oils are “modern” or synthetic does 
not mean they will provide adequate protection for 
your engine. 

►Modern E10 fuels are not compatible with engines 
equipped with carburetors and ethanol-free fuels 
should be used or corrosion inhibits are required 
to protect these components. 


