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Research on Efficiency of EDM Linear Axis Linkage Machining Based on Main Directional Ingestion

LIU Jiahao, LUO Xueke, LIU Jianyong, LI Dianxin, YANG Xiaoyu, ZHANG Huijie, LI Ruobing,
KOU Pengyuan, WANG Gaobo
(Beijing Institute of Petrochemical Technology, Beijing 102600, China)

[ABSTRACT] This paper studies the efficiency differences between multi-axis and single-axis EDM using a spark
link algorithm. A main direction ingestion interpolation algorithm was designed and developed, based on various linkage
requirements and EDM process characteristics. Compared with the traditional point-by-point comparison method, this
algorithm can improve linkage efficiency. By analyzing the consumed acceleration and deceleration time and continuous
motion time, the efficiency of single-axis and linkage interpolation under non-discharge and discharge conditions was
compared. The results show that multi-axis linkage has a significant efficiency loss compared to single-axis motion.
Furthermore, the main direction ingestion interpolation algorithm can effectively reduce the efficiency loss caused by
linkage. Under non-discharge conditions, the maximum value of efficiency loss for two-axis linkage is about 25.47%, and
the maximum value of efficiency loss for three-axis linkage is about 46.30%, and the results fluctuate depending on the
continuous feed ratio of single-axis motion. Under discharge conditions, in terms of material removal rate comparisons, the
two-axis linkage improved by about 7.91%, and the three-axis linkage improved by about 11.92%.
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Fig.1 Flow chart of main direction perturbation interpolation algorithm
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Fig.2 Main direction perturbation interpolation
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Fig.3 Interpolation of high/low slope lines using point by point

comparison method
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perturbation method
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Fig.6 Multi-axis linkage interpolation with step-by-step coupling
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Fig.8 Continuous feed based on pulse control
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Table 1 Electrical parameters of the experiment
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Table 2 Comparison of time efficiency between two axis linkage and

single axis

R3  ZHEEN S BHR R E R

Table 3 Comparison of time efficiency between three axis linkage and single axis

FIEAIEE (X, Y, Z2)/

hiae2 m B E /mm
1 (30, 40, 50) 70.71
2 (45, 45,30.8) 70.71
3 (60, 80, 100) 141.42
4 (70, 90, 82.95) 141.42
5 (100, 80, 100) 162.48
6 (120, 60, 90.8) 162.48
7 (80, 150, 170) 240.42
8 (95, 130, 177.97) 240.42
9 (200, 120, 100) 253.78
10 (140, 160, 137) 253.78
11 (120, 160, 200) 282.84

Fre A I S :ﬂ?&{ﬂé&z‘jj $$ﬁ1ﬁ§z‘j] A%
(X, Y)/mm A 5] /s A1) /s 5 Eb/%
1 (30, 40) 2.14 1.81 84.57
2 (60, 80) 4.28 3.42 79.90
3 (50, 120) 5.38 4.01 74.53
4 (80, 150) 6.67 5.33 79.91
5 (200, 120) 9.12 6.85 75.10
6 (280, 200) 12.92 9.81 75.92
IR [ /s FARHZ B[] /s A )R 7 L/ %
3.21 2.52 78.50
3.76 2.52 67.02
7.15 3.84 53.70
5.81 3.84 66.09
8.05 478 59.37
6.67 4.78 71.66
11.31 7.01 61.98
9.44 7.01 74.28
10.72 7.26 67.72
12.18 7.26 59.61
13.34 8.02 60.12
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Fig.12 Simulation of machining trajectories under the same

material removal amount
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Fig.13 Removal of discharge machining materials
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Table 4 Experimental verification under discharge conditions
(point by point comparison method)

Weaih | MRERER | iZEhEEES | SERETIRY | MR ERESE/
LG H/mm’ mm min (mm*/min)
Ak 598.125 20.0 46.92 12.75
il 598.125 20, 10, 0 55.04 10.87
il 596.156 17.32, 10, 10 59.28 10.06

x5 MEZGTHIRBIEIE(EHEEE)
Table 5 Experimental verification under discharge conditions
(main direction perturbation method)

Weshih | MPRESER | IZBhEEES/ | SERETRY | MORLRBRER A/
B Ht/mm’ mm min (mm*/min)
A 598.125 20.0 46.87 12.76
g 598.125 20, 10, 0 50.97 11.73
il 596.156 17.32, 10, 10 52.93 11.26
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