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A Study on Performance Evaluation
of 3-Axis Pipe Profile-Cutting Machine
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Abstract A performance of CNC 3-axis pipe profile-cutting machine we developed was evaluated by measuring
and verifying a positioning accuracy of its feeding unit and a cutting shape accuracy of pipe workpiece. The
positioning accuracy was verified by comparing moving distance actuated by PLC motion controller with actual
one measured by a laser interferometer. The cutting shape accuracy was also verified by comparing a cutting
shape obtained through scanning and 3D modeling the pipe workpiece with that through CL data.

Key Words : Performance evaluation, Pipe profile-cutting machine, Positioning accuracy, Cutting shape accuracy,
Laser interferometer, Scanning, 3D Modeling, CL(Cutter Location) data
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Resolution 0.5 um
Distance Sample Rate 10,000 samples/sec
Measurement
Performance Accuracy 10um +0.4 um/m
RO Parameter 10 um
Angle Accuracy | 18um +3 um/m
M Angul
Angle V;zcit NEWAT | 180 °[sec
Measurement Y
Performance Optimal
Precision + 2 arcseconds
Level Accuracy
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=IA[] =42°] QK]
0° — 60° 59.878 -0.122
60° — 120° 119.998 -0.002
120° — 180° 179.980 -0.020
180° — 240° 239.985 -0.015
240° — 300° 299.990 -0.010
300° — 360° 360.170 0.170
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0 — 200 199.9559 -0.0441
200 — 400 399.9660 -0.034
400 — 600 600.0032 0.0032
600 — 800 800.0267 0.0267
800 — 1000 1000.2522 02522
1,000 — 1,200 1199.9989 -0.0011
1,200 — 1,400 1400.0456 0.0456
1,400 — 1,600 1600.0655 0.0655
1,600 — 1,800 1800.1376 0.1376
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-45° — -30° -30.004 0.004
-30° — -15° -15.013 0.013
-15° — 0° 0.016 0.016

0° — 15° 15.035 0.035
15° — 30° 30.008 0.008
30° — 45° 45.002 0.002
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3] (mm) =74 2] (mm) LZH(mm)
0 — 40 40.0842 0.0842
40 — 80 80.1487 0.1487
80 — 120 120.1683 0.1683
120 — 160 160.1543 0.1543
160 — 200 200.124 0.124
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