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Analysis on effect of discharge parameters on cylindricity
of small holes by orthogonal experiments

ZHENG Xin-yi, JIA Zhen-yuan, REN Xiao-tao, WANG Fu-ji

(Key Laboratory for Precision and Non-traditional Machining Technology
of the Ministry of Education, Dalian University of Technology . Dalian 116024, China)

Abstract: In order to control the cylindricity errors of small holes machined by Electrical Discharge
Machining (EDM), the relations between the electrical parameters and the cylindricity of small holes
was studied by technologic experiments. In the course of studying, a multi-cross section measuring
method in a Cartesian coordinate was proposed. The Wire Electrical Discharge Machining(WEDM)
was used to cut the processed workpieces in axial and radial directions to obtain the generatrix datum
and circle datum of machined small holes, then the characteristic points of two data were measured by
an universal tool microscope, and the cylindricity quantitative evaluation of the small holes was real-
ized. Based on the method above, an orthogonal experiment was carried out, and the effect of some
main electrical parameters (voltage, current, pulse duration, pulse interval and tool-lifting) on the cy-
lindricity of small holes was studied. The results indicate that the pulse width affects cylindricity most
distinctly, the voltage comes second, and the effect of rest parameters show a bit weaker. A sets of

discharge parameters are achieved to purchase the least cylindricity error, which are V=110 V, I=
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0.6 A, £, =150 ps, Lty =120 ps and tool-lifting time=1+2 s. In the experiment, a small hole with a

average radius of 0. 301 84 mm can offer the cylindricity of 0. 021 mm, which means the presented

method is effective to control the cylindricty of the small holes machined by EDM.

Key words: Electrical Discharge Machining(EDM) ; small hole; discharge parameter; cylindricity eval-

uation; orthogonal experiment
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Fig. 1 Principle of generatrix calibration
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Fig. 3 Example of generatrix calibration
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Fig. 5 Measuring points of three sections

6 =4 HMATRRT AN A

Fig. 6 Each point in 3D Cartesian coordinate system
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Tab.1 Factor and level of orthogonal test
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Uu/v I/A T/us Jik ] (s)
1 80 0.3 50 5 1+2
2 90 0.6 100 4 1+3
3 100 0.9 150 2 2+5
4 110 1.2 200 5/4 3+6
5 120 1.5 250 1 4+8
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Tab. 2 Test scheme and results
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A B C D E F
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% RU/V /A T/ps FkiEl s 3
1 80 0.3 50 5 1+2 1 0.026 8
2 80 0.6 100 4 1+3 2 0.0387
3 80 0.9 150 3 2+5 3 0.037 3
4 80 1.2 200 5/4 3+6 4 0.047 9
5 80 1.5 250 1 448 5 0.1579
6 90 0.3 100 2 3+6 5 0.022 8
7 90 0.6 150 5/4 448 1 0.0252
8 90 0.9 200 1 1+2 2 0.0313
9 90 1.2 250 5 1+3 3 0.0616
10 90 1.5 50 4 2+5 4 0.039 5
11 100 0.3 150 1 1+3 4 0.0227
12 100 0.6 200 5 2+5 5 0.0311
13 100 0.9 250 4 3+6 1 0.0437
14 100 1.2 50 2 4+8 2 0.0290
15 100 1.5 100 5/4 1+2 3 0.044 9
16 110 0.3 200 4 4+8 3 0.0238
17 110 0.6 250 2 1+2 4 0.027 3
18 110 0.9 50 5/4 1+3 5 0.026 2
19 110 1.2 100 1 2+5 1 0.040 5
20 110 1.5 150 5 3+6 2 0.029 9
21 120 0.3 250 5/4 2+5 2 0.1110
22 120 0.6 50 1 3+6 3 0.026 6
23 120 0.9 100 5 4+8 4 0.036 8
24 120 1.2 150 4 1+2 5 0.028 2
25 120 1.5 200 2 1+3 1 0.0289
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Tab. 3 Variance analysis of orthogonal test
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