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A Study on the Grinding Characteristics of the Quartz(II)

J. G. Lim, S. B. Ha, S. H. Kim(Dept. of Eng. Sci. Mech., KNUT),
H. Choi, J. C. Lee( Dept. of Mech. Eng., KNUT)

ABSTRACT

In the previous report’, the grinding characteristics of quartz were investigated. In this paper, the grinding
mechanisms of brittle materials including ceramics and quartz are modeled and a new parameter SDR(Surface
roughness Direction Ratio) is proposed to characterize the grinding mechanisms of such materials. A set of
experiments were performed to verify the effectiveness of the suggested parameter. The experimental results indicate
that the plastic deformation is the dominant material removal mode at the grinding conditions which show the higher
value of SDR. In the case of quartz, the material was removed by brittle fracture in a lower value of SDR and by
plastic deformation in a higher value of it. SDR is not affected by wheel mesh size when brittle fracture occured. But

in the plastic deformation case, SDR value increases with wheel mesh size.
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Fig. 1 Idealized grinding mechanism
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Table 1 Chemical compositions of the Quartz

element| Al {Ca| K | Li [Na|Ti| Zr | Si
% 14104106(06]0711.1]08 1818

Table 2 Experimental conditions

Grinding {Horizontal spindle surface grinding

machine {machine

Grinding |{CD100N100, CD200N100, CD400N100
wheel | (180Dx 31.75dx 10t)

Wheel speed(V):32.4m/s

Grinding Table speed(vy):0.06, 6, 12m/min

conditionsinenth of cut(ap):S, 10, 1000zm

Grinding type:Up & Wet

Grinding

fluids Shell lubricool (soluble type, 50:1)

Dressing sticks:WA100,WA200,WA400

Dressing Grinding type:Up & Traverse & Wet

conditions|pepth of cut:20, 30um

Table speed:6m/min
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Fig. 2 Experimental set-up
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Fig. 3 Surface roughness of Quartz, ALO; SiC, SizNg
and ZrO; for grinding direction and perpendicular
grinding direction
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Fig. 6 Surface roughness of Quartz for grinding
direction and perpendicular grinding direction
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Fig. 11 The relation of SDR, specific energy and
wheel mesh
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