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Vibration Factors Research of Slender Shaft
Turning Process Based on Matlab
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Abstract ; Chatter is one of the main factors that affect the surface quality of metal-cutting workpiece, cutting chatter is

more easily to occur when slender shaft is been turning. This article built a dynamic model of slender shaft turning

process based on transverse vibration theory, and workpiece’s vibration response aroused by cutting force was obtained

according to the vibration model. The influence on workpiece’s vibration response caused by the change of cutting

parameters and workpiece’s size was researched by simulation in Matlab software. A three-level orthogonal experiment

with cutting depth, feed speed, rotate speed and draw ratio selected as variables was conducted to analyze their effect on

cutting force. The experimental results indicate that draw ratio, cutting depth, feed speed and rotate speed’s influence

degree on cutting force decrease in sequence, and reveal the dynamic characteristic of slender shaft turning process.
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Figure 1  Schematic diagram of slender shaft turning
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Figure 2 Slender shaft force status in xoy plane
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Table 1  Coefficients and indexes of Eq. 17
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Figure 3  Vibration response aroused by cutting force
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Figure 4  Vibration response of three

different cutting depth
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Figure 5 Vibration response of three

different rotate speed
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Figure 6  Vibration response at three

different feed speed
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