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Fig.1 Overall structure of electrode
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Fig.2 Schematic diagram of mixed plasma deep hole machining structure
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Table 1 Parameter values of single process test

Hi /A (rad min')| (mm * min')

FPOWE(E | R/ | R /
=
1

10 50 0.3
2 15 100 0.6
3 20 150 0.9
4 25 200 1.2
5 30 250 1.5

x2 BEHRKER
Table 2 Factor level table

K UEfE | R/ AR /
F B /A | (rad'min') | (mm - min')
1 15 75 0.45
2 25 125 0.75
3 35 175 1.05
4 45 225 1.35
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Fig.4 Influence of each parameter on surface roughness
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Table 3 Orthogonal experiment and results

e / AR 4 R / MELRERZ | RIEHREEE /
(rad - min") (mm - min") (mm’ + min") pm
75 0.45 8.97 1.8
125 0.75 17.94 1.7
175 1.05 26.82 1.8
225 1.35 25.76 2.0
75 0.75 28.05 1.9
125 0.45 64.52 1.8
175 1.35 58.18 22
225 0.75 84.15 2.1
75 0.75 39.27 22
125 1.35 57.25 2.4
175 0.45 64.37 2.3
225 0.75 96.28 2.0
75 1.35 84.32 3.5
125 1.05 164.68 3.1
175 0.75 142.38 2.8
225 0.45 154.86 2.6
R4 MBERENRESF
Table 4 Range analysis of material removal rate
VEE{ELFL AL R HL AR 4
19.87 40.15 73.18
58.73 70.59 71.16
64.29 72.94 78.73
136.56 90.26 56.38
116.69 50.11 22.35
x5 REMEEHRESN
Table S Range analysis of surface roughness
V(T FRL AL ERiLiUS HIAR 4 B
1.83 235 2.13
2.08 2.18 2.1
2.23 2.28 2.3
3 2.18 2.53
1.17 0.17 0.43
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Table 6 Correlation degree value of each group of orthogonal experiments

BB MK
TR 6 B
B/ (mm’ - min') | RAA—E | OKREEHERE | fam | REA— | KEXERRK
8.97 0 0.3333 1.8 0.0556 0.8999 0.6165
17.94 0.0576 0.3466 1.7 1.0000 0.6733
26.82 0.1146 0.3609 1.8 0.0556 0.8999 0.6304
25.76 0.1078 0.3591 2.0 0.1667 0.7499 0.5545
28.05 0.1225 0.3630 1.9 0.1111 0.8182 0.5906
64.52 0.3568 0.4373 1.8 0.0556 0.8999 0.6686
58.18 0.3160 0.4223 2.2 0.2777 0.6429 0.5326
84.15 0.4828 0.4916 2.1 0.2222 0.6923 0.5920
39.27 0.1946 0.3830 2.2 0.2777 0.6429 0.5130
57.25 0.3101 0.4202 2.4 0.3889 0.5624 0.4913
64.37 0.3558 0.4370 2.3 0.3333 0.6000 0.5185
96.28 0.5607 0.5323 2.0 0.1667 0.7500 0.6412
84.32 0.4839 0.4921 35 1.0000 0.3333 0.4127
164.68 1.000 1.0000 3.1 0.7778 0.3913 0.6957
142.38 0.8568 0.7773 2.8 0.6111 0.4500 0.6137
154.86 0.9369 0.8880 2.6 0.5000 0.5000 0.6940
£7 BENESKTETHTEYERER % % 3 W

Table 7 Average correlation degree value of each parameter at each level
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Fig.5 Experimental results
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Experimental Study on Mixed Plasma Deep Hole Machining of

Superalloy GH4169

WU Fujia, WANG Shuai, LIU Jungiang, ZHOU Hao
(Xi’ an Technological University, Xi’an 710021, China)

[ABSTRACT]

GH4169 superalloy deep hole parts are widely used in aerospace fields. There are some problems in

machining GH4169 superalloy deep hole by traditional drilling method, such as serious tool wear, high cutting heat and
low cutting efficiency. Mixed plasma machining is a kind of special machining method, which has the characteristics of
zero cutting force and high machining efficiency. The mixed plasma machining can be used in the deep hole machining of
GH4169 superalloy to solve the difficult problems. The peak current, spindle speed and electrode feed speed are important
influencing factors in the deep hole machining of GH4169 superalloy by using mixed plasma, and the surface roughness
and material removal rate are the performance indexes to measure the machining effect. Single factor and orthogonal
experiment were used to control the test, and the obtained experimental data were analyzed by extreme value method and
grey correlation degree. The optimal combination of test parameters was obtained as follows: When the peak current is
25A, the spindle speed is 75rad/min, and the electrode feed speed is 0.45mm/min, the measured material removal rate
is 158.65mm’/min, and the surface roughness is 1.9um. Compared with the drilling deep hole processing of GH4169
superalloy, the machining efficiency is greatly improved.

Keywords: GH4169 superalloy; Mixed plasma deep hole machining; Grey relational degree; Material removal rate;

Surface roughness

(vigm %)
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