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Wear Characteristics of Diamond Wheel according to bond in Ceramic Grinding

Jae Hyang Gong*, Bong Hwan Ryu’, Eui Yeorl So”, Keun Sang Lee™, Eun Yi Yu™", Hong Sub Lim™ "

Il Abstract Ir

In this study, experiments were carried out to investigate the characteristics of grinding and wear process of diamond
wheel during grinding ceramic materials. Normal component of grinding resistance was decreasing while increase of spindle
speed. The resistance of vitrified bond wheel was less then that of resinoid bond wheel because of imbedded large holes
on the surface of cutting edge. Surface roughness was decreasing while increase of spindle speed. The surface roughness
using vitrified bond wheel was less than that of resinoid bond wheel because of small elastic deformation. After continuous
grinding of ceramics, cutting edge ratio of resinoid bond wheel decreased. For the case of vitrified bond wheel, cutting
edge ratio did not change.
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Fig. 1 Changing aspects of cutting edges
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Fig. 5 Block diagram of experimental apparatus

Table 2 List of grinding conditions

Item Conditions

Rotation speed of spindle(rpm) | 1500, 2000, 2500, 3000
Feed rate(m/min) 1,234

Depth of cut(mm) 0.01, 0.02, 0.03, 0.04
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6 Normal components of grinding resistance versus
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Fig. 7 Normal components of grinding resistance versus
rotation speed of spindle for AL,O; (feed rate : 3m/
min, depth of cut : 0.01lmm)
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Fig. 8 Normal components of grinding resistance versus
rotation speed of spindle for ZrO; (feed rate: 3m/
min, depth of cut : 0.01mm)
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Fig. 9 Surface roughness versus rotation speed of spindle
for SizNj (feed rate : 1m/min, depth of cut : 0.01mm)
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Fig. 10 Surface roughness versus rotation speed of spindle
for AL O; (feed rate : 1m/min, depth of cut : 0.01mm)
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Fig. 11 Surface roughness versus rotation speed of spindle
for ZrO; (feed rate : 1m/min, depth of cut : 0.01mm)
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(a) Original image (b) Binary image

Fig. 12 Original and binary image of resinoid bond newly

wheel(mesh number : 200)
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Fig. 13 Original and binary image of vitrified bond newly
wheel(mesh number : 200)

(a) Original image (b) Binary image

Fig. 15 Original and binary image of vitrified bond wheel
(mesh number : 200, material : Al,Q;, grinding time
: 50 pass)
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Fig. 14 Original and binary image of resinoid bond wheel
(mesh number : 200, material : AL;O;, grinding time

: 50 pass)

0.49
B 0.45 = uitrified
5,0.43 —]—=—resinoid
20.41 — '\0\./0
£ 0.39
=]
0 0.37

0.35

0 10 20 30 40 50
The number of grinding time

Fig. 16 Variation of cutting edge ratio for the number of
grinding time (material : Al,Os, mesh number : 200)
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