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Abstract

© 2016 IEEE.The article proposes the procedure of the full-factor design of an experiment on
determining  regression  equations  for  powder  dispersion  and  productivity,  which  allows
determining the optimal parameters for an automated plasma electro-heat unit for producing
ferromagnetic powder with strictly predetermined dispersion and productivity. The maximum
and minimum average values of the output parameter were estimated in separate experiments
according to the Student's test; homogeneity of variance line-by-line monitoring was assessed
according to the Cochran criterion, and hypothesis check of the model adequacy was done
according to the Fisher's test.

http://dx.doi.org/10.1109/ICIEAM.2016.7910946

Keywords

computer-aided control system, ferromagnetic powder, plasma, plasma erosion of metal,
plasma physics

References

[1] R.I. Ahmetsagirov, "Plasma installation automatic control system for the production of powder materials, "
Ph.D. Dissertation, Naberezhnye Chelny, 2006.

[2] A.F.  Gaisin,  "A  multichannel  discharge  between  a  stream  electrolytic  cathode  and  a  metal  anode  at
atmospheric pressure, " High Temperature, vol. 44, no. 3, pp. 336-341, 2006.

[3] A.F. Gaisin, E.E. Son, "Vapor-air discharges between electrolytic cathode and metal anode at atmospheric
pressure, " High Temperature, vol. 43, no. 1, pp. 1-7, 2005.

[4] A.F. Gaisin, R.T. Nasibullin, "Peculiarities of an electric discharge between an electrolytic cathode and a metal
anode, " Plasma Physics Reports, vol. 37, is. 10, pp. 896-903, October 2011.

[5] F.M. Gaisin, R.R. Kamalov, Kh.G. Mukhamadiyarov, "Criterial generalization of experimental results for the
thermal and electrical characteristics of a glow discharge, " Journal of Engineering Physics, vol. 44, is. 3, pp.
300-304, March 1983.

[6] Al.F. Gaisin, E.E. Son, "Vapor-air discharges between jet electrolytic cathode and metal anode at low pressure,
" High Temperature, vol. 48, is. 3, pp. 447-450, June 2010.

[7] R.A. Valiev, Yu.I. Shakirov, A.N. Iliukhin, "Phase and structural conditions of low-temperature plasma interaction
products with steel, " Journal of Physics, vol. 567, is. 1, no. 012040, 2014.

[8] R.A. Valiev, F.M. Gaisin, E.S. Romanov, Yu.I. Shakirov, "Synthesis of iron oxide powders in a discharge with a
liquid electrode, " Physics and chemistry of materials treatment, vol. 25, is. 6, pp. 654-658, November 1991.

http://dx.doi.org/10.1109/ICIEAM.2016.7910946


[9] R.A. Valiev, F.M. Gajsin, E.S. Romanov, Yu.I. Shakirov, "Synthesis of ferric oxide powders in liquid electrode
discharge, " Physics and chemistry of materials processing, is. 6, pp. 90-95, November 1991.

[10] R.A. Valiev, F.M. Gaisin, Yu.I. Shakirov, "Special traits of powder obtained in discharge between steel electrode
and electrolyte, " Soviet Powder Metallurgy and Metal Ceramics, vol. 30, is. 6, pp. 448-450, June 1991.

[11] R.A. Valiev, F.M. Gajsin, Yu.I.  Shakirov, "Properties of the powder produced in a discharge between steel
electrode and electrolyte, " Powder metallurgy, is. 6, pp. 4-7, June 1991.


