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Dynamic Characteristics of Spindle for the External Cylindrical Grinding Machine
Considered the Shell Mode Vibration of Wheel
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ABSTRACT

In the case of the external cylindrical grinding machine, the grinding mechanism can cause a wheel to vibrate due to a wheel cutter. This
phenomena will bring about the unsymmetric wear up to high frequency without any relation of rotational speed. So far, when the grinding
spindle is analyzed, it is assumed that a wheel is considered as lumped mass at the end of a beam. Nowadays, there is a tendency to use the
wheel with a large diameter or CBN wheel to achieve the high speed and accuracy grinding performance. Therefore, this kind of assumption
is no longer valid. At the analysis of the grinding spindle, the parameter which depends on the dynamic characteristics is a combination force
between each part. For example, there is the tightness torque of a bolt and taper element in the grinding spindle. In addition, the material

property of the wheel can contribute the dynamic characteristics.

This paper shows the mode participation of the shell mode of the wheel in the grinding spindle and the dynamic characteristics according to
the parameters which are the configuration of the flange and tightness torque of a bolt and taper. Modal parameter of the wheel, flange and
the spindle can be extracted through frequency response function obtained by modal test. After that, by changing the tightness torque and
kinds of wheel, we could accomplish the test in the whole combined grinding spindle. To perform modal analysis of vibration characteristics
in the grinding spindle, we could develop the model of finite element method.
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Fig. 1 Experimental setup
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Fig. 2 The combination of wheel, flange and spindle
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Table 1. Tightness torque parameter
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Fig. 3 Wire frame model
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Table 2. The wheel specification
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Fig. 4 Natural frequency changes according to the kinds of wheel
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Table 4. Material properties of wheel
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Fig. 14 The example of mode synthesis of each parts in WFS
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Table 5. The result of Finite Element Method
AT F(Hy 1% 2 2} 3z} 4 2F

H(WA60) 1085 1766 | 2643 | 3463
2RE 1303 3273
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Fig. 15 Comparison between experiment and FE analysis of wheel
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