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A One-Step Corner Transition Method Based on Improved
Trigonometric Acceleration and Deceleration
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Abstract: Acceleration and deceleration control is a key technology in numerical control systems, which affects the
efficiency and stability of the processing parts. Concurrently, because the traditional numerical control system must
generate numerous continuous micro line segments when machining complex curves and surfaces, it increases the
burden on the numerical control system, and the position is GO continuous, resulting in frequent acceleration and
deceleration and machine vibration at the corner, thus reducing the efficiency and quality of the processing parts. The
two-step corner transition involves smoothing the track first and planning the speed later, which is not only compli-
cated, but also reduces the processing efficiency. Therefore, given the problem that the maximum jerk in the tradi-
tional trigonometric function only has the peak value reducing machining efficiency, this study improves the accel-
eration and deceleration control algorithm of the traditional trigonometric function with optimal continuity of accelera-
tion and deceleration, establishes the acceleration and deceleration planning model with sin’x as the basic function of
jerk, and incorporates the acceleration and deceleration phases of uniform jerk into its motion model. A new one-step
corner transition method is proposed to solve the problems of low efficiency and continuity of interpolation trajectory
in numerical control machining. In this method, the one-step corner transition algorithm is used to directly achieve

trajectory smoothing in the velocity planning stage. Finally, the transition time, feedrate, acceleration and jerk are
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constrained according to the contour error and the dynamic performance of each axis. Experimental results show that

the proposed method can further improve the acceleration and deceleration flexibility in machining. Besides, it can

use the maximum jerk for acceleration and deceleration continuously, and improve the accuracy of servo control to

ensure machining efficiency, so that the accuracy of error detection meets the requirements.

Keywords: corner transition; trigonometric acceleration and deceleration; flexible acceleration and deceleration;

numerical control system
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Fig.3 Principle of corner transition method based on
feedrate blending
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Fig.13 Acceleration on each axis with different methods
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Fig.14 Jerk on each axis with different methods
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Fig.15 Contour error profiles with different methods
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Fig.16 Tracking errors on each axis with different methods
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Fig.17 Machining results and measured areas

(b) A5k

02f 7 — sFBMI:

— Rk

0 2 4 6 8 10 12 14 16
W B 4

B 18 AREFETHMIREHEEE

Fig.18 Local surface roughness with different methods
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