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Table 1 Factor levels
A B © D
K-
W (T AL I/ A K BEE us PRSI B/ pum PRI/ Hz

1 15 1 1.2 900

2 20 2 1.8 1000

3 25 3 22 1100

4 30 4 2.7 1200

®3 BRERBRASERKBER
Table 3 Orthogonal test results of nickel base superalloy
A B C D
= MRR/ ( mm’-min ")
VEE /A | BRI SR /s | BRANIR(E/um | SR/ Hz

1 15 1 1.2 900 0.775
2 15 2 1.8 1000 2.083
3 15 3 2.2 1100 2.455
4 15 4 2.7 1200 3.870
5 20 1 1.8 1100 1.111
6 20 2 1.2 1200 2.149
7 20 3 2.7 900 3.023
8 20 4 22 1000 4.256
9 25 1 22 1200 0.819
10 25 2 2.7 1100 1.790
11 25 3 1.2 1000 6.476
12 25 4 1.8 900 5.926
13 30 1 2.7 1000 1.954
14 30 2 22 900 3.552
15 30 3 1.8 1200 6.405
16 30 4 1.2 1100 10.012
K, 2.296 1.165 4.853 3.319 —
K, 2.635 2.394 3.881 3.692 ==
K; 3.753 4.590 2.770 3.842 —
K, 5.481 6.016 2.659 3.311 —
R 3.185 4.851 2.194 0.531 —
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Fig.3 Influence of different factors on material removal rate of nickle base superalloy
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Table 4 Optimal processing parameters of different materials

TAERRE | WA | BRSEEE s | IRSIIE(/um | JREH%/Hz MRR/ (mm’ min ")
GH3600 25 4 1 900 12.99
GH4169 30 4 1.2 1200 10.86

RS AREITHMEIMIESE
Table 5 Processing difficulties of different workpiece materials

THE | ISR R RS | o | o BB

MR Wm''K") | oK | (Q-em) | (Jg"K") P (mm*min™)
GH4169 11.4 1610 | 1.25%10°* 0.435 1.3x107 1.74x10* 0.0230 8.70
GH3600 14.9 1630 | 1.03x10°* 0.444 1.8%1072.43x10%0.0250 7.74
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Table 6 Processing results of different materials under the same parameters

TR | BRI BRRMRR/ (mm’ min)
GH4169 8.70

GH3600 7.74

(a) RS

El4 GH4169RESES &€ THREMMERIR
Fig.4 Surface and side morphology of processed GH4169 workpiece
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Optimization and Comparison of Trimming Parameters of Leading and Trailing
Edges of Aero-Engine Blade by Vibration Aided EDM

SONG Tao, LONG Jin, YAN Buyun, WANG Xiaoying, MA Liangqi, YU Zuyuan
(School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China)

[ABSTRACT]

To correct the dimensional and shape errors of leading and trailing edges of aero-engine blade after

electrochemical machining (ECM), experiments of rough machining in trimming process are carried out by electrical
discharge machining (EDM). In vibration aided EDM, the discharge gap and pressure in the gap varies, resulting in debris
escaping easily, leading to the stable process and improvement of machining efficiency. To obtain the optimal machining
parameters in rough trimming of edges of acro-engine blade by EDM, extensive cutting experiments of GH4169 with
dimensions of 29x29x0.5mm’ have been carried out. Based on primary experimental results, orthogonal experimental
design is used to study the effects of peak current, pulse width, amplitude and frequency of vibration on material removal
rate (MRR). The optimum processing parameters of GH4169 nickel base alloy are pulse on-time of 4pus, peak current of
30A, vibration amplitude of 1.2um, vibration frequency of 1200Hz, and MRR is up to 10.86mm’/min. The influence of
different workpiece materials on the experimental results is studied by single factor experimental method under the same
processing parameters.

Keywords: Electrical discharge machining (EDM); Nickel base superalloy; Orthogonal experimental design; Machining

parameters; Comparative analysis
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