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An Algorithm, Based on Extreme Machine
Learning, for Modeling Rate of Material
Transfer in EDC Process

In this paper, Extreme Learning Machine method is used to model the
rate of material transfer as an effective parameter in process speed and
surface quality. Using neural network model of Extreme Learning
Machine, the mean squared error (MSE) for the material transfer rate
in the learning data is 0.000,387 and in the test data is 0.001,7. While,
the mean error squared for the average reset layer thickness,
calculated in the learning data, was 0.000,214 and in the test data was
0.001,7. The proposed algorithm of Extreme Learning Machine with
experimental results has high accuracy in predicting a process output
parameters.

Keywords: Electro Discharge Coating, Average Layer Thickness, Material
Transfer Rate, Extreme Learning Machine
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1 Electro Discharge Coating
2. ECAP
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Electrical Discharge Machining", Modarres Mech.
Engineering, Vol. 14, No. 1, pp. 97-105, 2014.

Khosrozadeh, B. and Shabgard, M.R., "Investigating
the Effect of Simultaneous Ultrasonic Vibration of Tool
and Addition of SiO2 Nanoparticles into the
Dielectricon Machining Characteristics of Titanium
Alloy Ti-6Al-4V in EDM Process", Modarres Mech.
Engineering, Vol. 15, No. 13, pp. 311-317, 2015.

Torres, A., Luis, CJ., and Puertas, 1., "EDM
Machinability and Surface Roughness Analysis of
TiB2, Using Copper Electrodes", J. Alloys and
Compounds, Vol. 69, pp. 337-347,2017.

Li, L., Feng, L., Bai, X., and Li, Z.Y., "Surface
Characteristics of Ti-6A1-4V Alloy by EDM with Cu—
SiC Composite Electrode", Applied Surface Sci., Vol.
388, pp. 546-550, 2016.

Dwivedi, A.P. and Choudhury, S.K., "Improvement in
the Surface Integrity of AISI D3 Tool Steel Using
Rotary Tool Electric Discharge Machining Process",
Procedia Tech., Vol. 23, pp. 280-287, 2016.

Ahmed, A., "Deposition and Analysis of Composite
Coating on Aluminum Using Ti-B4C Powder
Metallurgy Tools in EDM", Materials and
Manufacturing Processes, Vol. 31, No. 4, pp. 467-474,
2016.

Bagheri Golzar, C., Karami Sorkhe Chaghaie, F.,
Eftekhari Moghadam, A.. and Boroumandnia, A.,
"Machine Learning and Explaining Its Significant
Algorithms", The 4th Iranian Conference on Electrical
and Electronic Engineering, Islamic Azad University,
Gonabad, 2012.

Rong, H.J., Ong, Y.S., Tan, A H,, and Zhu, Z., "A
Fast Pruned-Extreme Learning Machine for
Classification Problem", Neurocomputing, Vol. 72,
No. 1-3, pp. 359-366, 2008.

Xu, Z., Yao, M., Wu, Z., and Dai, W., "Incremental
Regularized Extreme Learning Machine and It's
Enhancement", Neurocomputing, Vol. 174, Part. A,
pp- 134-142, 2016.

Huang, G.B., Zhu, Q.Y., and Siew, C.K., "Extreme
Learning Machine: Theory and Applications",
Neurocomputing, Vol. 70, No. 1-3, pp. 489-501,
2006.

Huang, G., Huang, G.B., Song, S., and You, K,
"Trends in Extreme Learning Machines: a Review",
Neural Networks, Vol. 70, pp. 32-48, 2015.

Alaba, P.A., Popoola, S.I., Olatomiwa, L., Akanle,
M.B., Ohunakin, O., Adetiba, E., Alex, O.D.,
Atayero, A.A.A., and Wan Daud, WM.A., "Towards
a More Efficient and Cost-Sensitive Extreme
Llearning Machine: a State-of-the-art Review of
Recent Trend", Neurocomputing, Vol. 350, pp. 70-90,
2019.

S 5 Aol

S8 LY olge maw CudS do0 (ng slogdyy J (S
Oedle bey S dlie ol 3 b (Sl ALS wul
ol oas oozl WTE cpl (olwJre ly was (6pSol

Jss  dge Jl £y 5 aY culbis luge byl

o) 2 o oyl Wb Jae alE 298 sl
bl (oBgab (loj (b () (loj (298 sl
s D &S A > Sy s gled 5 o515 5L ol
DB oo s oss &l ybgy oS 0 i ol Jte (slallas
duglio )3 g 0390 1018 (295 sloyially (sl e 4 2B Js3
Vb 8l iSen g logil awgi 0ad Sty o b

148 by ) o ool Cauny ol 5l .l )65

sodly 3 slge JEsl &5 (gl (MSE) s ey po (ko @
ol b o/ \Y yg0i] (slaodls 3 g +/e v YAV j3jgal

ol ooy L4565l Owile ouas & Jio

ol SLisil &Y cuolus lawgio glp bad Claye 1 Skho @

Jo VY oyl (lmodls j3 g /e v e YVF jgal (clmodly

bugio 5 dge JUl 25 Clape slad (10ke Jado
s 8 ol Gty o/ =+ \Y 905l sloodls (gl 4Y cualbes

(1]

Al o il e cou > (ool Jue (39 2)8 3

&l

Jameson E.C., Description and Development of
Electrical Discharge Machining (EDM), in Electrical
Discharge Machining, Society of Manufacturing
Engineers, Dearbern, Michigan, 2001.

Patowari, P.K., Saha, P., and Mishra, P.K., "Artificial
Neural Network Model in Surface Modification by
EDM, Using Tungsten—Copper Powder Metallurgy
Sintered  Electrodes", The Int. J. Advanced
Manufacturing Tech., Vol. 51, No. 5, pp. 627-638,
2010.

Ranaei, M.A., Afsari, A., Ahmadi Brooghani, S.Y., and
Moshksar, M.M., "Investigation on Performance of
Ultra Fine Grained Pure Copper as Electrode During

nle daliluh

b

(Vo tl) ¥ oylond / 093 Jw /I FAA

) qquLa’

laolgo ¢ waigqo Y



