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Abstract

In this paper, the material removal rate and surface roughness of parts processed by pulse elec-

WEIIR: BMEE, RIEIE, XA, SENE, SO, XN 3T 2 oAkt BT 5 vk B Bkl BRSO B i TR TH
FE TR ] #RERLEE, 2022, 12(10): 1011-1018. DOI: 10.12677/ms.2022.1210113


http://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2022.1210113
https://doi.org/10.12677/ms.2022.1210113
http://www.hanspub.org

BEE 45

trochemical finishing are predicted. First, we analyze the data obtained from the experiment, find
out the most important influencing factors, and then take 21 groups of data from the collected da-
ta to establish a mathematical regression model. The material removal rate and surface roughness
were predicted by solving the model, and the model was verified. According to the verification re-
sults, the model we obtained can accurately predict the material removal rate and surface rough-
ness. At last, we evaluate and improve the model according to the above conclusions, so that when
other conditions are constant, roughness is inversely proportional to electrolyte temperature, and
material removal rate is proportional to electrolyte temperature; roughness and material removal
rate are directly proportional to current density; the roughness is more affected by electrolyte
temperature, and the material removal rate is more affected by current density.
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Figure 1. Principle of tired pulse electrochemical finishing
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Table 1. Sample data used for fitting
= 1. BT RS RREE

5 HLI % I T i) HL AR Gitk:YEd g N
1 1.0 3 53.2 0.359 2.370
2 1.0 4 60.8 0.192 3.217
3 0.9 4 49.1 0.204 2.947
4 0.9 5 42.1 0.187 3.124
5 0.9 5 30.4 0.214 2.814
6 0.9 5 54.6 0.168 4.013
7 1.0 5 54.7 0.147 4.248
8 1.0 5 57.1 0.138 4.207
9 0.6 6 41.7 0.612 0.871
10 0.7 4 34.8 0.587 1.434
11 0.7 5 36.9 0.415 1.612
12 0.7 6 34.8 0.389 1.768
13 0.7 6 42.1 0.248 2.168
14 0.7 6 65.8 0.415 3.413
15 0.7 5 54.6 0.417 1.191
16 0.7 6 59.2 0.345 2.269
17 1.0 7 55.4 0.092 4.886
18 1.0 8 57.6 0.097 5.447
19 1.0 9 54.8 0.110 5.750
20 0.6 6 56.2 0.504 1.154
21 1.0 6 54.2 0.079 4.487
B RHER IR 2 B
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Table 2. Sample data for testing
2 2. AT AREAR SR

i HLIAL S T i R AP S HLKEZ FHREE R
1 0.7 3 317 0.701 1.248
2 0.8 6 58.4 0.202 3.351
3 0.9 6 415 0.245 3.175
4 1.0 6 68.1 0.123 5.241
5 11 5 418 0.114 3.147
6 12 6 50.8 0.304 6.102

TR ] AR R f N T ARVE SR B, A MATLAB SRAG % R4 F 4% 3 s

Table 3. Coefficient

#3. RAYH
/%iﬁ 1 2 3 4 5 6 7 8 9 10
Ci 3.67 0.01 0.000243 0.04 0.0018 0.0061 —7.62 —0.36 —0.04 5.83
di —22.74 —0.06  0.000222 -1.76 0.0457 0.1961 45.03 0.52 —0.39 —12.84
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Table 4. Roughness and material removal rate prediction data

4. FEREREFIARL R BRER B TN B

G515 LU fn T ] P A P AL R (T R R ()
1 0.7 3 31.7 0.783737303 1.254464292
2 0.8 6 58.4 0.189124101 3.915761693
3 0.9 6 415 0.077025099 3.308586498
4 1.0 6 68.1 0.198054977 5.920237128
5 1.1 5 41.8 0.192062018 2.973246479
6 1.2 6 50.8 0.275143692 3.021061167
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Figure 2. Comparison chart of predicted and actual values
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Table 5. Predicted value and relative error
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2 j(Acm?) /min  EEEFC Y, MY, BEA S BEY, g A
N 2 2
1 0.7 3 317 0.701 0.784 11.80% 1.248 1.254 0.52%
2 0.8 6 58.4 0.202 0.189 —6.37% 3.351 3.916 16.85%
3 0.9 6 41.5 0.245 0.077 —68.56% 3.175 3.309 4.21%
4 1.0 6 68.1 0.123 0.198 61.02% 5.241 5.920 12.96%
5 1.1 5 41.8 0.114 0.192 68.48% 3.147 2.973 —5.52%
6 1.2 6 50.8 0.304 0.275 —9.49% 6.102 3.021 —50.49%
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