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Synergistic Effect of Calcium Sulfonate Grease and Extreme Pressure Agent
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Table 1 Test Greases

Grease cS | ¢csz | cs-MP | ¢s-MC | ¢S-MS | ¢s-s | cCs-P
Thickener Calcium Sulfonate
Base Oil Mineral Oil
Kinematic Viscosity, 140
mm?/s @40°C
Additives - ZoDTP | MoDTP | MoDTC | Mos, | Sulfurized | Phosphate
Fat and Oil Ester
60 Worked Penetration 324 316 314 331 324 326 334
Grease L L-Z L-MP L-MC L-MS L-S L-P
Thickener Lithium Soap
Base Oil Mineral Oil
Kinematic Viscosity, 140
mm?/s @40°C
Additives - ZnDTP | MoDTP | MoDTC | Mos, | Sulfurized | Phosphate
Fat and Oil Ester
60 Worked Penetration 322 335 323 322 310 332 323
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Table 2 The Test Conditions of Four-Ball Test

Four-Ball Test
ASTM D 2596 | Low Speed Wear Test
Test Piece 1/2 inch Steel Ball
Load Specified Value 3090 N
Rotation Speed 1770 rpm 100 rpm
Time 10 Seconds 3 Minutes Fig.1 Four-Ball Test Method
Temperature Room Temperature Room Temperature
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Fig.3 Last Non-Seizure Load by Four-Ball Test
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Fig.4 Wear Scar Diameter by Low Speed Test

Table 3 SEM-EDX analysis after Four-Ball Test (618N)
S P Zn
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L-Zz
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