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A Study on the Modeling and Prediction of Machined Profile
in Round Shape Machining
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ABSTRACT

In this paper, We have discussed on the modeling of machined outer geometry which was established for the case of round
shape machining, also the effects of externally machined profile are analyzed and its modeling realiability was verified by the
experiments of roundness testing, especially in lathe operation. In this study, we established harmonic geometric model with the
parameter harmonic function. In general, we can calculate the theoretical roundness profile with arbitrary multilobe parameter. But
in real experiments, only 2-5 lobe profile was frequently measured. the most frequently ones are 3 and 5 lobe profile in
experiments. With this results, we can predict that these results may be applied to round shape machining such as turning, drilling,

boring, ball screw and cylindrical grinding operation in bearing and shaft making operation with the same method

. In this study,

simulation and experimental work were performed to show the profile behaviors. we can apply these new modeling method in real
process for the prediction of part profile behaviors machined such as in round shape machining operation,
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Fig.l Round shape lobe profile generated by the
relative motion of tool and workpiece
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Fig2 Theoretical profiles for lobe 2-8 with equal
revolute deviation with proposed model
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Fig.3 Theoretical profiles for lobe 2-6 with unequal
revolute deviation with proposed model
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Figd4 Theoretical profiles for lobe with different
phase deviation.
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Fig5 Configuration of developed profile prediction
program for menu start. for lobe with different
mode.

() {d)
"r *}xm

Fig6 Theoretical profiles for lobe with different
vibration mode and initial phase deviation.
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Fig.7 Theoretical profiles for lobe with different
vibration mode and imtial phase deviation.
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Fig8(a)-(d) Experimental lobe profiles for lobe 2-5
(V =70 m/min, f = 190 mm/min)
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