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Fig.1 Scheme of workpiece model
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Tab.1 Data of measuring cutting forces

i «/mm  f/(mm-r ') F./N F,/N F./N
1 1 0.1 187.7  203.5 350. 3
2 1 0.2 239.0  270.2 572.7
3 1 0.3 286.6  315.0 765.5
4 2 0.1 334.4  377.6 662.9
5 2 0.2 437.3  511.5 1043.3
6 2 0.3 513.0  586.3 1355.1
7 3 0.1 511.7  591.1 1011.6
8 3 0.2 621.1  652.5 1389.0
9 3 0.3 731.5  774.4 1897.9
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Tab. 2 Cutting condition for tests

R Q/(remin"')  a/mm  f/(mm-esr 1) d/mm
1 1 000 1.0 0.2 35. 8
2 1 250 1.5 0.3 36. 4
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Fig. 2 Comparison of computation for Test 1
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Fig.5 Vibration response of Test 2 (f = 0.3
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Fig. 8 Schematic diagram of setup
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Tab. 3 Roughness of machined surface

I L/m R./pm
0.45 3.67
1 0. 30 3.82
0.15 3.42
0.45 7.70
2 0. 30 8.16
0.15 7.73
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Establishment of vibration model and experimental analyses of workpiece

with variable mass and diameter in turning process
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Dalian 116024, China;
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Abstract: Vibration dynamic model of workpiece subjected to axially moving three-dimension load
along its axis is established in turning operation according to actual turning process, in which the
effect of time-varying diameter and mass of workpiece is considered. Moreover, the equation of motion
of the model is solved and computed with Matlab; dynamic response of workpiece is obtained under
different cutting conditions with consideration of the effect of time-varying diameter and mass of
workpiece. The computational results show the time-varying diameter and mass of workpiece have an
obvious influence on the dynamic response of workpiece, and moving speed of load has a distinctive
effect on amplitude of vibration of the shaft. Machining the shaft in turning operation, experimental
result is basically in good agreement with the computational one of the model, which accords with the

actual turning operation.
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