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Abstract: Aiming at the problem of low computational efficiency of printer multi-axis linkage
interpolation algorithm in 3D printing process, the shortcomings of Bresenham algorithm in 3D
printing motion control are analyzed. Step Bresenham algorithm and velocity adaptive algorithm
are proposed on the basis of existing algorithms to complete the nozzle forming scanning motion
and slurry extrusion motion respectively. The multi-axis linkage of 3D printer is controlled by
combining the two algorithms to improve the interpolation speed of 3D printer. At the same time,
the implementation flow of the control method in microcontrollers is analyzed, and it is then
transplanted into microcontroller. Linear interpolation simulation experiments and 3D printing
experiments with different algorithms are designed which prove that the control method can
improve the printing efficiency on the premise of constant printing accuracy.
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Table 1 Comparison of generation time of interpolation trajectory y=x/3 ms
NS 1 2 3 4 5 ¥ifH
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Table 2 Comparison of generation time of interpolation trajectory y=x/10 ms
Bk 1 2 3 4 5 HMH
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Table 3 Comparison of generation time of interpolation trajectory y=x/50 ms
RS 1 2 3 4 5 ¥fH
i # Bresenham 4.7 610. 194 609. 567 610. 674 608. 500 608. 198 609. 427
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Table 4 Comparison of generation time of interpolation trajectory y=x/100 ms
O 1 2 3 4 5 ¥l
‘i #1 Bresenham 55.7%: 924. 648 927.399 969. 339 929. 085 931. 863 936. 467
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Table 5 Comparison of generation time of interpolation trajectory y=x ms

Bk 1 2

3 4 5 YIE

‘5 # Bresenham 5.7 367. 447 370. 639

[ k=X, Bresenham 3 15 368. 634 366. 134

379.707
367.329

361. 058 364. 097 368. 590

363.577 375. 601 368. 255
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