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Abstract

Over the past century the behavior of the piston ring while in operation has generated a
considerable interest. In this study the KTM 520 engine has been used. This engine is a four
stroke internal combustion engine. As this engine is typically used for motor cycle applications,
itis anideal choose for high RPM testing. To simulate the environment of running condition, the
engine speed of 9,000 rpm was selected. This paper presents simulation results from COMSOL
Multiphysics® to show how the compression ring performs when coated and uncoated. In this
work the standard air cycle was employed, hence the ideal gas was used, which allowed for a
cycle pressure plot. A thermal and dynamic analysis was carried out to enable an accurate
behavior to represent the ring during operation (Figure 1). This paper will also present piston
rings out of two materials studied in coated and uncoated conditions defining the optimum running
conditions [1-3].

As the pistonrises from bottom dead center to top dead center the interaction on the piston ring
come fromthe lower contact of the groove where the ring sits and also the cylinder wall.
However during operation the cylinder wall will also be lubricated allowing the ring to travel
much more smoothly. Also during this time the piston ring will be inclined to twist hence linear
continuous contact is not always the case. Therefore in the simulation the pressure acting on the
ring caused by the piston has been calculated and is simply applied as a boundary condition.

To compensate for the pressure acting on the ring during operation ideal gas was used, also with
the air standard Otto cycle to generate a pressure. To calculate the displacement of the piston
during one cycle equations were used [3-6]. By using COMSOL Multiphysics® with heat and
multi-body dynamic system, the piston ring with coating is shown with both gas pressure and heat
boundaries. By using the variables tool within the software piston representation was used in
equation form shown in (Figure 2).
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Figure 1: Figure 1 - piston engine system
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Figure 2: Figure 2 - Model and variables



