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Bearing Lobe Profile and Cutting Force Modeling

M. C. Yoon' (PuKyong National University)
H. D. Cho (Kyung il University), S. K. Kim (Hoseo University)

Abstract- A modeling of machined geometry and cutting force was proposed for the case
of round shape machining, and the effects of internally machined profile are analyzed and
its realiability was verified by the experiments of roundness tester, especially in boring
operation in lathe. Also, harmonic cutting force model was proposed with the parameter of
specific cutting force, chip width and chip thickness, and in this study, we can see that
bored workpiece profile was also mapped into cutting force signal with this model. In
general, we can calculated the theoretical lobe profile with arbitrary multilobe. But in real
experiments, the most frequently measured numbers 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 drilling, boring, ball screw and internal grinding operation with

the same method.
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Fig.l Generation of Lobe Profile between Tool
and Workpiece
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Fig.2 Theoretical profiles for lobe 2-8 with
equal revolute deviation.
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Fig.3 Theoretical profiles for lobe 2-8 with
unequal revolute deviation.
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Fig.4 Theoretical cutting force profiles for lobe

2-8 with unequal revolute deviation.
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Fig5 Theoretical cutting force profiles for lobe
2-8 with equal revolute deviation.
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Fig.7 Generated cutting force signal for lobe
sequence 2-2-3-3-3-4-5-5-5-2 sequence
into z direction
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Fig.8 Experimental cutting force signal
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