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Abstract

This study was aimed at investigating and presenting dynamic models for a moving
grinder head of a eylindrical grinding machine as well as analyzing the vibration of the models with
loads from unbalanced mass of a motor and a spindle and from a grinding force. Two types of
models used for analyzing were five degrees of freedom and three degrees of freedom.
Experiments were carried cut to deterfmine mass, center of gravity, mass moment of inertia, spring
constant of sliderods, magnitude and frequency of the loads. Mathematical.analysis and the results
were performed on a computer. The vibration measurement resuits of a tested machine and the
analysis results were compared. |

The results revealed that the model with five degrees cf freedom had two natural
frequencies near zero and close to the frequency of the grinding ferce which was represented by
fourier series. The vibration amplitude of this frequency range was less than that of between 30-70
Hz. So, the study was focused on the frequency range 30-70 Hz. because of its simple
mathematic analysis as wel!l as its high vibration amplitude. The analysis results from the model
with three degrees cf freedom and the measurement results were also found to be similar. The
analysis and measurement results were compared, and it was found that they had the same
tendency for each position of the grinder head on the sliderods. The results of varying grinding

force and stiffness of sliderods indicated a higher vibration amplitude for high grinding force; the



grinding force of 100 N. in both directions caused the analysis response to be similar to the
measurement results. As the stiffness of sliderods, varying with the diameter, increased the
vibration amplitude decreased. The silderods with the diameter of at least 180 mm. and the length
of 1050 rmm. was found to have an acceptable vibration level, i.e. the displacement amplitude at
the point of grinding not exceed 25 pm. with the grinding force not exceed 100 N. in both
directions or a grinding feed of 0.0762 mm. (0.003 inch) in depth. it was suggested that the
diameter ratio of pulleys for the driving motor and its grinding wheel unit should not be 1:1 so that
high amplitude vibration at 50 Mz. could be reduced. These results can be used as guidelines for
improving the existing machine as well as designing a new one of the specified type so that

vibration responses at the contact grinding point are within the acceptable level.



