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Lubricant  
 
ÅTypically, there is a delicate balance in blending 

additives to impart low friction (Friction 
modifier) and low-wear (Anti-wear Agent) 
behavior. 
 
ÅMost of the case, the anti-wear property drops 

when friction property is improved, and vise 
versa. 
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Lubricant 
Sample # Lubricant Composition  

1 Oil A 

2 Oil A + 0.5% C-500 

3 Oil A + Additive 1 

4 Oil A + 0.5% C-500 + Additive 1 

5 Oil A + 0.5% C-500+ Additive 2 



CƭŀǘΥ  ƘŀǊŘŜƴŜŘ рнмлл ƳƛǊǊƻǊ ǇƻƭƛǎƘŜŘΣ мΦрέ Ȅ нέ 
.ŀƭƭΥ  ƘŀǊŘŜƴŜŘ ѹέ Řƛŀ рнмлл ōŀƭƭ 
Load: 15.6 N by deadweight application 
Stroke length: 2 cm  
Peak contact pressure: 1 GPa 
Temperature: 100ÁC actual temperature of flat 

Materials for ball -on-flat test  

5 



Conditions for ball -on-flat Test  
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60 rpm 

300 rpm 300 rpm 

1 hr 10 rpm 

! άǎǘŀƴŘŀǊŘέ ǘŜǎǘ ǿŀǎ ƻƴŜ ƘƻǳǊ ƭƻƴƎ ŀƴŘ ŎƻƴǎƛǎǘŜŘ ƻŦ ŀƴ ƛƴƛǘƛŀƭ мл-300 
ǊǇƳ ǳǇ άǎǇŜŜŘ ǊŀƳǇέΣ ǘƘŜƴ ŀ ƻƴŜ-hour test at a constant 60 rpm, 
ŦƻƭƭƻǿŜŘ ōȅ ŀ ǎŜŎƻƴŘ ǎǇŜŜŘ άǊŀƳǇέ ŀǘ ǘƘŜ ŜƴŘ 

The standard test used a nominal load of 15.6 N at 100 C 



Typical Graph of Data 
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Average coefficient of friction (near 0.12) Reciprocating speed (RPM) 

LƴǎǘŀƴǘŀƴŜƻǳǎ άǾƻƭǘŀƎŜ ŘǊƻǇέΣ 
100 = no contact, 0 = metal-
to-metal contact 

Positive half of instantaneous 
reciprocating friction force 
(blue dots) 



Test of Oil A (Base Fluid) for comparison 

COF 0.125 
Wear 209000 



COF 0.075 
Wear (1100) 

Oil A + C-500 



COF 0.0625 
Wear 1900 

Oil A + Additive 1 (ANL) 



COF 0.032 
Wear 2400 

Oil A + C-500 + Additive 1 


