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A Study on the Grinding Characteristics of the Quartz

Jonggo Lim*, Sangbaek Ha*, Sunghun Kim*, Hwan Choi**, Jongchan Lee**

ABSTRACT

This study reports the grinding characteristics of quartz. Grinding experiments were performed at various
grinding conditions including wheel mesh, table speed and depth of cut. The grinding forces and specific grinding
energies were measured. Surface roughness was also measured with tracer and the ground surfaces were observed
with SEM. A new parameter SDR(Surface roughness Direction Ratio) is proposed to characterize the grinding
mechanisms of quartz. A set of experiments was performed to verify the effectiveness of the suggested parameter.
The experimental results indicate that the ductile mode is the dominant material removal mode at the grinding
conditions which show the higher value of SDR whereas the material is removed by brittle fracture in a lower
value of SDR. SDR is not affected by wheel mesh size when brittle fracture occured. But in the ductile mode

case, SDR value increases with wheel mesh size.
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Table 1 Property of the .Quartz

Workpiece 214 Type
Size 40 x 30 X 5 mm
. Al(14%), Ca (0.4%), K(0.6%),
cf;‘;’;‘s‘;f‘;n Li§0.6%)), Na((().7%)3 Ti((l.l%)),
Z1r(0.8%), Si(81.8%)
Hardness 570 KHN
Poisson's Ratio 0.17
Tensile Strength| 4.8 x 10'Pa (N/m“) (1000psi)
Compressive Greater than 1.1 x 10°Pa
Strength (160,000psi)

Fig. 1

Experimental set-up
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Table 2 Experimental conditions

Grinding Horizontal spindle surface
machine grinding machine
Grinding | SD100N100, SD200N100, SD400N100
wheel (180D x 31.75d x 10t)
Wheel speed(Vs) : 32.4 m/s
Table speed(vw)
Grinding : 0.06, 3, 6, 9, 12 m/min
P Depth of cut
conditions :ps, 10, 20(,ap go, 1000 sm
Grinding type
. Surface grinding & Wet
Grﬁ?}?éng Shell lubricool (soluble type, 50:1)
' Dressing sticks
) : WAL00, WA200, WA400
Drcs-SI.ng Grinding type : Traverse & Wet
condition
Depth of cut : 30 um
Table speed : 6 m/min
Dressing sticks : GC100
Truing | Grinding type : Traverse & Wet
condition | Depth of cut : 30 /m
Table speed : 6 m/min
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Fig. 2 Grinding forces versus depth of cut for (a)
#100, (b) #200, (c) #400 mesh wheel
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