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S-Shape Acceleration and Deceleration for High-Speed
Linking Algorithm of Small Blocks

YE Baisheng,ZHANG Ligiang

(School of Mechanical Engineering,Shanghai University of Engineering Science , Shanghai 201620)

Abstract ; Aiming at the corner connection speed of continuous small blocks caused by their angle influences, the speed

of transition is low and easy to cause vibration of machine tool. Research on the mathematical model of constant-speed

linking of multiple periods is established by using the arc to smooth continuous small blocks, combined with the

transition’s geometrical constraint, motion constraint, parameter calculation, the theory is to realize the method of high-

speed interpolation of constant-speed linking of multiple periods. Using S-shape acceleration and deceleration control is

to achieve continuity of velocity and acceleration. The result reveals the effectiveness and practicability of the proposed

method. Under the precondition of satisfing the machining accuracy, the method improves the flexibility of CNC and

reduces the vibration.

Key words: computer numerical control ( CNC) ; continuous small blocks interpolation ; multi-period linking ; S-shape

acceleration and deceleration
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Transition model of small linear segment
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Figure 2 Transition interpolation of arc ¢t
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Table 1  Data of small linear segment
X/mm Y/mm X/mm Y/mm
11.967 8.213 21.283 4.796
14.741 8.574 23.867 4.302
16.568 8.097 25.997 4.182
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Figure 6  Velocity diagram of

small linear segment processing
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