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Short version

The motor oil additive, containing a superfine tin bronze powder, was tested in an air-cooled diesel. It was revealed that the metal-plating additive increases the efficiency factor of the diesel. But influence of the additive on the constituents of the efficiency is not the same. Whereas the indicated efficiency essentially increases, mechanical efficiency slightly diminishes. There were the possible mechanisms of such an action of metal-plating additive analyzed. 
Detailed version

The motor oil additive, containing a superfine tin bronze powder, was tested in an air-cooled diesel. It was revealed that the increase in the diesel efficiency factor due to the metal-plating additive amounts to 7–8 %. But influence of the additive on the constituents of the efficiency is not the same.  Whereas the indicated efficiency increases by approximately 9 % if one puts 3 % of the additive into the oil, the mechanical efficiency decreases by 1,5–2,0 %. 
It was established that the main cause of the increase in the indicated efficiency is the augment of compression pressure. In the response to the rise in the compression the rack of fuel pump shifts towards the fuel feed reduction. As a consequence, the temperature of the cylinders and exhaust gas decreases. 
The increase in the compression pressure is caused by diminution of the gap between a cylinder and piston rings, but it is not obvious that the gap diminishes due to the metal-plating effect. The formation of the film on the rubbing surface of the cylinders might be caused by the oil oxidation in the boundary layer in the presence of bronze particles. This presumption is corroborated by the fact that there was no visible change of the surface color, which usually takes place while metal-plating.

The friction pairs of the internal combustion engines work under different lubrication conditions. Some of them work under hydrodynamic lubrication, the other – under boundary one, whereas the positive effect of metal-plating additives on friction is achieved under boundary lubrication. The experiments on diesel cranking with an electric motor showed that the decrease in the mechanical efficiency does not occur until the oil temperature achieves an operating value. So the decrease in the mechanical efficiency of the diesel is probably caused by rise in the friction in the hydrodynamically lubricated units, because the rise in the oil temperature leads to decrease in the oil viscosity and, hence, in oil film thickness. When the film thickness becomes comparable with the bronze particle size, the particles disturb the oil film and the hydrodynamic lubrication passes onto the boundary one: the friction rises. 
It is necessary to continue with the investigation of the probable mechanisms of the metal-plating additive action in the internal combustion engines. 
