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Study on Surface-finishing with an Elastic Wheel (V)
— The Mechanical Structure and Properties of a PVA Grinding Wheel —
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Abstract

The PVA grinding wheel (a kind of elastic grinding wheel) is quite different in its
mechanical structure and properties from the usual vitrified grinding wheel.  The difference
arises from the fact that PVA sponge is used as bond material in the former.

The PVA grinding wheel is generally used for fine grinding to obtain a mirror surface
finish. Especially it shows a superior performance in the surface-inishing of soft metals.

To clarify the mechanism of surface-finishing with the PVA grinding wheel, it is necessary
to know the mechanical structure and properties of the PVA grinding wheel.

In this paper, the mechanical structure of the PVA grinding wheel was observed under
an optical microscope, and the dynamic properties of the wheel were measured in a frequency
range of 100 Hz to 1.5 kHz by using the Resonance Method and the Phase difference Method.

The conclusions were shown as follows:

(1) When the size of grains was smaller than that of the pores, the grains appeared to
be finely dispersed in the PVA sponge bond. When the size of grains was comparable to
the pore size, each grain appeared to be supported independently with the PVA bond posts.

(2) With the increase of frequency, dynamic Young’s modulus of the PVA grinding wheel
increased and dynamic viscosity decreased.

(3)  With the increase of density of the structure, both dynamic Young’s modulus and
dynamic viscosity increased.

(4) With the increase of hardness or grade likewise dynamic Young’s modulus increased.
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