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Characteristics of specific grinding energy depending on grain size

H.G. Lee*, Y.M. Lee’, SH. Yang', D.W. Bae™, HK. Kim'"™

% Abstract J

As a new approach to analyze grinding energy, this paper introduces a specific grinding energy model based on the
average grain. Using this model, grinding characteristics such as specific grinding energy of SM45C were investigated
with changing variables such as grain size, workpiece velocity(v) and apparent depth of cut(Z) in down-surface grinding.
From the experimental results, the specific grinding energy decreases as the maximum undeformed chip thickness increases.
And also the specific grinding energy increases as the grit size increases.
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Fig. 1 Sl(la)pe and cutting edge(bold( li)ne) of an
abrasive grain (a) real shape (b) idealized shape.
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Fig. 2 Cutting path in down-surface grinding process.
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Fig. 3 Schematic of down-surface grinding.
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Fig. 4 Schematic of (a) undeformed chip thickness side
section view, (b) section view of abrasive grain in

grinding direction.
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Fig. 5 Schematic 3-D view of down-surface
grinding.
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Table. 1 Grinding experimental conditions

Wheel speed(rpm) 1750
Radial

depth of cut(m) 0. 20 40
Grinding 5. 10, 15. 20

velocity(m/min)

WA4BK7V (305 %38 x 127)

Grinding wheel WABOK7V (305 %38 x 127)
WABOK7V (305 %38 x 127)
Heat treatment 0. X
Grinding Fluid None
Depth of

02
dressing(mm) 0

Table 2 . Chemical composition(wt%) and
hardness of SM45C

SM45C
C 0.427
Si 0.213
Mn 0.679
P 0.011
S 0.010
Ni 0.052
Cr 0.120
Fe Bal.
Hardnes| D% 59
treated
S Non-heat 4
(HRC) treated
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Fig. 6 Schematic diagram for surface grinding

force measurement.
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Fig. 7 Specific grinding energy, €. vs.

maximum undeformed chip thickness.
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