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N20 X 150 Y 150 Z -860 A 144.584706 C -33.005382 GOTO/,160,160,-850,0.44544519,-0.71053578,-0.54471781 N1317 X160 Y160 Z-840 A58.577398 C-33.005396 t46.01
N21 X 160 Y 160 Z -850 A 130.691218 C -33.005382 GOTO/,170,170,-840,0.43721112,-0.71563185,-0.54471781 N1318 X170 Y170 Z-830 A59.238993 C-33.005397 t46.04
N22 X 170 Y 170 Z -840 A 98.27307 C -33.005382 GOTO/,180,180,-830,0.42891875,-0.72063251,-0.54471781 N1319 X180 Y180 Z-820 A59.900588 C-33.005398 t46.07
B 6 NCREFRGI(ES) B7 ZFUETECRHE(ERS) B8 ZH{EiEshsiE(&a)
Fig.6 NC program example (part) Fig.7 Tool position and attitude data after Fig.8 Motion position and attitude after
densification (part) densification (part)
=8 HREREIRIERHIE(NC BFE 7 1TRBELE)
Table 8 Theoretical position and attitude data of machine tool model (local densification section in line 7 of NC program)
B | waRem RERIARR R A /mm X R V&IPS Z R
X (495,3220,2550) (1,0,0) (0,1,0) (0,0,1)
Y (1575, -1380,6000 ) (1,0,0) (0,1,0) (0,0,1)
13 Z (-1380,-1380,4120 ) (1,0,0) (0,1,0) (0,0,1)
A (-1380,-1380, 2180 ) (0.501,-0.672,-0.544 ) (-0.544,0.501,-0.672) (-0.672,-0.544,0.501 )
€ (1620,1695,420 ) (0.544,-0.728,0) (—0.728,0.544,0 ) (0,0,1)
X (505,3230,2550) (1,0,0) (0,1,0) (0,0,1)
Y (1575,-1370,6000 ) (1,0,0) (0,1,0) (0,0,1)
14 VA (-1370,-1370,4130) (1,0,0) (0,1,0) (0,0,1)
A (-1370,-1370, 2170 ) (0.493,-0.678,-0.544 ) (-0.544,0.493,-0.678 ) (-0.678, -0.544,0.493 )
@ (1630,1705,430 ) (0.544,-0.728,0) (-0.728,0.544,0) (0,0,1)
9 HKREREFRIEHE(NC BFEE 71TRHZLE)
Table 9 Actual position and attitude data of machine tool model (local densification section in line 7 of NC program)
Bk el TR AL bR ZR I A5 /mm X R V&IPS A PSS
X (494.9724,3219.9975,2549.9571 ) (1,0,0) (0,1,0) (0,0,1)
Y (1574.9691, -1380.0185,5999.9469 ) (1,0,0) (0,1,0) (0,0,1)
13 A (-1380.0311, -1380.0187,4119.9436 ) (1,0,0) (0,1,0) (0,0,1)
A (-1380.0355,-1380.0189, —2180.0597 ) (0.501,-0.672,-0.544 ) | (-0.544,0.501,-0.672 ) | (-0.672,—-0.544,0.501 )
C (1619.960098,1694.980857,419.9290998 ) (0.544,-0.728,0) (-0.728,0.544,0 ) (0,0,1)
X (504.9724,3229.9975,2549.9571 ) (1,0,0) (0,1,0) (0,0,1)
Y (1574.9967,-1370.016,5999.9898 ) (1,0,0) (0,1,0) (0,0,1)
14 A (-1370.0002, —1370.0002,4129.9967 ) (1,0,0) (0,1,0) (0,0,1)
A (-1370.0044, -1370.0002, —2170.0033 ) (0.493,-0.678,-0.544 ) | (-0.544,0.493,-0.678 ) | (-0.678,—0.544,0.493 )
C (1629.995598,1704.999757,429.9888 ) (0.544,-0.728,0) (-0.728,0.544,0) (0,0,1)
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Research on Motion Position and Attitude Algorithm of Machine Tool for
Five-Axis CNC Machining Simulation

JIANG Lei, ZHANG Yuexinkai, LIANG Bin, DING Guofu
(Southwest Jiaotong University, Chengdu 610031, China)

[ABSTRACT]

development of manufacturing industry. But the existing research still has deficiencies in accuracy in the calculation

CNC machining simulation is the centralized embodiment of digitalization and intelligence in the

of position and attitude of machine tool movement. Constraints such as command mode, acceleration and deceleration
control of CNC system and geometric error of machine tool are not considered. For this issue, this paper studies the
motion of five-axis machine tool simulation algorithm. Firstly, the topology, model and coordinate system of five-
axis CNC machine tool are completely defined. Secondly, the topology structure, model and coordinate system of
five-axis CNC machine tool are defined completely. On this basis, the densification of simulation of tool position and
attitude based on command mode of CNC system and the corresponding time marking calculation method are explored.
Combining with geometric error model of five-axis CNC machine tool, the simulation position and attitude of the model
movement process of the machine tool which is more in accordance with the actual geometric state of the machine
tool are obtained. The proposed algorithm is validated by topological structure modeling, tool position simulation
densification and position and attitude calculation of machine tool model considering geometric errors, which proves the
feasibility and validity of the algorithm.

Keywords: Five-axis CNC machine; Machining simulation; Tool path; Motion position and attitude; Motion algorithm
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