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Analysis of energy efficiency in diamond circular sawing
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Abstract; Experiments of sawing granite with diamond circular blades were conducted to study the

energy efficiency of circular sawing. In sawing, the power consumed by machine spindle can be

classified into idle power and active sawing power. The idle power increased linearly with the in-

crease of the linear sawing speed of the blade. The active sawing power increased nearly linearly

with the increase of material removing rate. The energy efficiency coefficient increased with the in-

crease of the material removing rate, but the overall energy consumption coefficient of removing per

unit volume materials decreased quickly at first and then gradually slowed down. The results indicate

that the high linear speed sawing improves idle power but does not lower energy consumption, that

raising the material removing rate in a proper manner is condusive to low power processing.
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Fig.1 Sketch of sawing and power testing system
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Tab.1 The main technical parameters of sawing blade

JERL

g WA ASHSGH(LxHX W)/ —
T H#A/mm mmxmm x mm &;&/ K%
Bl 40 x10 x2.6

B2 610 40 x10 x2.6 425 ~500 30
B3 40 x 10 x4.0
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Tab.2 Sawing parameters set

#wHE v /(m+s™") v/(m-min") a,/mm
Bl 30, 50, 70 5, 10, 15,
2,4,6
B2, B3 30 20, 25, 30
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Fig.2 A typical power curve of the main spindle

during sawing
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Fig.3 Idle power P, of blade B1 under differ-

ent sawing speeds
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Fig.4 Total sawing power P vs the materials removal
rate O of per unit width of blade
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Fig.5 Active sawing power P, vs the materials removal

rate O of per unit width of blade
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Fig. 6 Energy efficiency coefficient e, vs the materi-

als removal rate of per unit width of blade O
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Fig.7 Total energy consumption in removing per

volume materials e and the specific energy u

vs the materials removal rate of per unit
width of blade Q for blade Bl
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Fig.8 Total energy consumption in removing per vol-

ume materials e, vs the materials removal rate

of per unit width of blade Q for blades ( B1,
B2 and B3 with a linear sawing speed of
30 m/s)
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