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WHAT IS CLAIMED IS: 

1. An internal combustion engine lubricating oil composition comprising: 

a. a major amount of an oil of lubricating viscosity;  

b. an alkaline earth metal alkylhydroxybenzoate detergent having an alkyl 

group having an average carbon atom number in the range of from 14 

to 18;  

c. an alkaline earth metal alkylhydroxybenzoate detergent having an alkyl 

group having an average carbon atom number in the range of from 20 

to 28;  

d. at least 50 to 500 ppm of boron from a boron containing detergent 

which can be from b), c), borated sulfonate, or a combination thereof;  

e. a molybdenum containing compound in an amount to provide the 

lubricating oil composition from 100 to 1500 ppm molybdenum; 

f. a ZnDTP compound; and 

where the composition comprises magnesium in an amount from 100 to 800 ppm, and 

calcium in an amount from 500 to 2000 ppm and where the mole ratio of b:c is from 

1:5 to 5:1 based on the alkylhydroxybenzoate molecules and the lubricating oil 

composition has a phosphorus content of less than or equal to about 0.12 wt. %. 

2. The lubricating oil composition according to claim 1, wherein the boron-containing 

detergent has from 50 to 500 ppm of boron, based on the lubricating oil formulation. 

3. The lubricating oil composition of claim 1, wherein the lubricating oil composition has a 

HTHS viscosity at 150 oC in a range of 1.6 to 2.9 cP. 

4. The lubricating oil composition of claim 1, wherein the lubricating oil composition is a 

0W-8, 0W-12, 0W-16, or 0W-20 SAE viscosity grade. 

5. The lubricating oil composition of claim 1, wherein the lubricating oil composition has a 

kinematic viscosity at 100 oC of from 4.0 to 9.3 cSt. 

6. The lubricating oil composition of claim 1, wherein the oil of lubricating viscosity is a 

base oil selected from one or more of API Group II, Group III, Group IV, and Group V. 

7. The lubricating oil composition of claim 1, wherein the base oil of lubricating viscosity 

has a kinematic viscosity at 100 oC of at least 3.0 cSt. 
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8. The lubricating oil composition of claim 1, wherein the organomolybdenum compound is 

a sulfur-containing organomolybdenum compound or a non-sulfur-containing 

organomolybdenum compound.  

9. The lubricating oil composition of claim 1, wherein the organomolybdenum compound is 

selected from the group consisting of molybdenum dithiocarbamates, molybdenum 

dithiophosphates, molybdenum carboxylates, molybdenum esters, molybdenum amines, 

molybdenum amides, and combinations thereof. 

10. The lubricating oil composition of claim 1, wherein b) and/or c) is an overbased calcium 

alkylhydroxybenzoate detergent. 

11. The lubricating oil composition of claim 1, wherein the ratio of b:c is from 1:3 to 3:1 

based on the alkylhydroxybenzoate molecules. 

12. The lubricating oil composition of claim 1, wherein the magnesium is attained from a 

magnesium-containing detergent comprises a magnesium sulfonate. 

13. The lubricating oil composition of claim 1, further comprising a polyalkylmethacrylate 

viscosity modifier. 

14. The lubricating oil composition of claim 13, wherein the polyalkylmethacrylate viscosity 

modifier has an SSI of less than or equal to 30. 

15. The lubricating oil composition of claim 13, wherein the polyalkylmethacrylate viscosity 

modifier has an SSI of less than or equal to 5. 

16. The lubricating oil composition of claim 1, wherein the ZnDTP compound comprises at 

least a portion of a primary zinc dialkyldithiophosphate. 

17. The lubricating oil composition of claim 1, wherein the ZnDTP compound comprises at 

mixture of a primary zinc dialkyldithiophosphate and a secondary zinc 

dialkyldithiophosphate. 

18. The lubricating oil composition of claim 1, which is for an internal combustion engine 

selected from a direct injection spark ignition engine and a port fuel injection spark 

ignition engine coupled to an electric motor/battery system in a hybrid vehicle. 
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19. A method for improving fuel economy in an internal combustion engine comprising 

lubricating said engine with a lubricating oil composition of claim 1. 


