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Impact of Soot Particle Size On Metal Wear Using Four-Ball Tribology
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Abstract

In this research has studied the morphology of different soot particle sizes to the effects of
metal wear using Four ball tribology testing, which is a measure of wear and roughness at the micron level by
the microscope with power high magnification (Optical microscope) and 3D Optical microscope. The use of
carbon black in different particle sizes representing soot in a simulation test. The test is called Laser
diffraction technique to test particle size distribution of different sizes in the lubricant. In the study of
morphology and Nano Structure. Soot particles that have a microscope TEM (Transmission electron

microscope) as a tool for testing.
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The results showed that the average primary particle size of the Carbon Black No. N220, N330,

N550, N660 is 23.6, 30.4, 44.6, 54 nm, respectively and the soot particle shape of the 4 numbers of carbon

black is a sphere. In terms of the distribution of soot in formulate oil, Carbon Black No. N660, N550, N330

and N220 have a distribution of small particles size in the 40 nm to 50 um about 6, 5, 4, and 3.3%

respectively. The result showed that the average primary particle size of carbon black have effect to maintain

agelomerate particles size in Formulate oil. The effect of metal wear showed that wear diameter of four

metal balls in case of testing with soot are larger than without soot. The average wear diameter of balls in

case of testing in Formulate oil without carbon black is 621 microns, and with carbon black N220, N330, N550,

N660 are 784, 860, 877 and 865 microns respectively.

Keywords: soot, wear, morphology, agglomerate particles.
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