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A Parametric Study of Internal Combustion Engine Upon The Natural Frequency

Using Finite Element Method
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Abstract

The aim of this research is to analyze the effect of
parameters on natural frequency of the internal combustion
engine. The engine used in this study is a four-stoke one piston
Honda G200 model. The parameters studied in this work are
lubricants SAE30 SAE40 & SAES50 grades running at working
temperatures of 140, 160 & 180 °C with the engine speeds of
1400, 2500 & 3600 rpm respectively. ANSYS, the finite element
program, is used to obtain the values of natural frequency. The
engine was modeled based on these two following assumptions.
The first assumption considers the engine parts in rigid mode,
namely, piston, piston pin, connecting rod and crankshaft are
lubricant.

connected without the The second assumption
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considers the lubricant between the gap of piston pin and
connecting rod, and the gap of connecting rod and crankshaft.
The results have shown that the model without lubricant has the
natural frequency at mode 1 of 532 Hz. While the models that
taking the lubricants into consideration have found the natural
frequencies at mode1 to be 1364.5, 1363.3 and 1363.3 Hz at the
temperature of 140 °C and the engine speed of 1400 rpm for
SAE30, 40 and 50 respectively. When the temperature has
increased to 160 °C at the engine speed of 2500 rpm, the natural
frequencies at mode1 have found to be 1365.6, 1363.3 and
1363.4 Hz. Finally, at the temperature of 180 °C with the engine
speed of 3600 rpm, the natural frequencies at mode1 are 1366.9,
1363.4 and 1363.4 Hz. It can be seen that the working
frequencies at working speed of the engine, which is ranging
from 2.33 — 60 Hz, are relatively lower than the results obtained
by finite element analysis. Therefore, failure due to resonance
may not occur. The results have also found that type of

lubricants, the temperature and the engine speed have less effect

on the natural frequency of the engine.
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