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[Abstract]

Cutting power estimation can be used to select appropriate actuators in the design process of machine tools. Therefore, accurate
estimation of cutting power is an important part of the design process. In this study, pipe cutting power is first calculated
theoretically using the slotting cutting power equation and then verified experimentally. In this case, a pipe cutting machine is
used to cut two pipes made of different materials. Power consumptions in the motor during pipe cutting are measured by using
the embedded software, Labview, and NI hardware. The slotting cutting power equation can thus be confirmed easily comparing
theoretically calculated cutting powers with experimentally measured cutting powers. The pipe materials used in this study are
SUS304 and AL6NO1. The specific cutting power of AL6NO1 material is proposed through our cutting experiment. As a result,
this cutting power can be used to design machining tools for AL6NO1 material.
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Fig. 1. Pipe cutting (slotting cutting)
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Fig. 2. Geometry of cutting operation
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Table 1. Properties of selected pipes

Material
Properties SUS304 ALUMINUM
S ifi , K
pectiic bowel, s 4095.503 819.101
(Wsec/cm?®)
External
0.14 0.14
diameter(m) ¢ ¢
Thickness (m) 0.005 0.009
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Table 2. Theoretically calculated cutting power

Material

SUS304 ALUMINUM
273.036 98.292

Cutting power (W)
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Fig. 3. Pipes for cutting experiment

Pipe cutter
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Fig. 4. Experiment system

Labview £TEQIOIS 288 To| = Het 0%l 53 U AF

E 3. BLDC ZE Af2f
Table 3. BLDC motor specification

Power 1100 W
Maximum RPM 11000
Reduction gear ratio 87.12 : 1
Maximum torque 2.178 Nm
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Fig. 5. Circuit for measuring motor power
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Fig. 6. Experimentally measured pipe cutting power
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Table 4. Experimentally measured cutting power
Material
SUS304 ALBNO1
Test 1 253.417 232.022
Test 2 267.067 234.776
Test 3 243.920 234.912
Average 254.801 233.903
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