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Abstract

The experimentally determined hardness, electrical resistivity, deformation resistance of the alloy Cu-
1% Cr produced using irradiation it melts at a temperature of 1300-1350 °C unipolar nanosecond electric
pulse effects a frequency of 1000 Hz, a duration of a single signal with 10 and a power of 10 kW. The
dependences of the determined properties of the metal on the duration of electropulse irradiation have been
established. A comparison of irradiated and non-irradiated but received in the same thermoremanent
conditions, the alloy samples. Seen significant improvement due to electropulse influence as mechanical
(hardness increase up to 40%) and electrical (resistivity decrease up to 10%). The deformation resistance of
irradiated samples is higher than that of non-irradiated, all the way deformation on a tensile testing machine,
and without loss of plasticity. Found that the best time of the electric pulse treatment is 8-10 mins. It is shown
that the influence of the melt irradiation on the electrical resistance of the resulting alloy is more significant
than its hardness, despite the achieved changes in the values of these characteristics, expressed as a
percentage. The method of melt processing are presented in the form of schematic drawings, results of
processing in tables, graphs, and mathematical formulas. On the basis of obtained results the conclusion about
expediency of application of electric pulse treatment of melts with the aim of improving the properties of the
respective alloys.

References

[1] O.L Osintsev, V.N. Fedorov. Copper and copper alloy. National and foreign grads. Directory. Moscow:
Mashinostroenie. 2004. 336p. (russian)

[2] S. Patra, K. Mondal. “Densification behavior of mechanically milled Cu—8 at % Cr alloy and its
mechanical and electrical properties,” Prog. Nat. Sci.: Mater. Int. 2014. Vol.24. P.608-622.

[3] X. Wei, D. Yu, Z. Sun, Z. Yang, X. Song, and B. Ding. “Effect of Ni addition on the dielectric strength
and liquid phase separation of Cu—Cr alloys during the vacuum breakdown,” Vacuum. 2014. Vol.109.
P.162-165.

[4] Q. Fang, Z. Kang, Y. Gan, and Y. Long. “Microstructures and mechanical properties of spark plasma
sintered Cu—Cr composites prepared by mechanical milling and alloying”. Mater. Des. 2015. Vol.88.
P.8-15.

[5] LE. Ignatiev, A.B. Shubin, and E.V. Ignatieva. Calculation of parameters of vibration mixing metal
composites of copper-gallium. Butlerov Communications. 2015. Vol.43. No.7. P.94-99. ROI: jbc-02/15-
43-7-94

[6] Yuan Yuan, Zhou Li, Zhu Xiao, Ziqian Zhao, Ziqi Yang. Microstructure evolution and properties of Cu-Cr
alloy during continuous extrusion process. Journal of Alloys and Compounds. 2017. Vol.703. P.454-460.

Kazan. The Republic of Tatarstan. Russia. © Butlerov Communications. 2018. Vol.53. No.2. 145



Full
[7]

[8]
[9]
[10]

146

Paper E.Y. Goyda, V.V. Krimsky, LE. Ignat ev, P.V. Kotenkov, A.V. Dolmatov, V.F. Banakupes, and E.V. Ignateva
A.B. Shubin, E.V. Ignatieva, and I.E. Ignatiev. Producing of the metallic compositions from the mixes of
copper-containing powders and gallium melts: determination of optimum vibration treatment parameters
Butlerov Communications. 2016. Vol.45. No.3. P.116-121. ROI: jbc-02/16-45-3-116
Lijun Peng, Haofeng Xie, Guojie Huang & others. The phase transformation and strengthening of a Cu-
0.71wt%Cr alloy. Journal of Alloys and Compounds. 2017. Vol.708. P.1095-1102.
L.E. Bodrova, E.Yu. Goida, E.A. Pastukhov, T.F. Grigor'eva, A.B. Shubin. New ways to harden chrome
bronze. Perspektivnye materialy. 2014. No.9. P.66-72. (russian)
A.S. Rogachev, K.V. Kuskov, N.F. Shkodich, D.O. Moskovskikh, A.O. Orlov, A.A. Usenko, A.V.
Karpov, I.D. Kovalev, and A.S. Mukasyan. “Influence of high-energy ball milling on electrical
resistance of Cu and Cu/Cr nanocomposite materials produced by spark plasma sintering”. J. Alloys
Compd. 2016. Vol.688. P.468-474.
Milan Bizjak, Blaz Karpe, Gregor Jaksa, Janez Kovac. Surface precipitation of chromium in rapidly
solidified Cu—Cr alloys. Applied Surface Science. 2013. Vol.277. P.83-87.
Z.M. Zhou, Z.P. Xiao, B.W. Wei, Y. Hu, L.W. Tang, C. Liu. The Numerical Simulation of Rapidly
Solidified Cu-Cr Alloys. Procedia Engineering. 2012. Vol.29. P.3944-3948.
Wen-xiong HE, Yang YU, Er-de WANG, Hong-fei SUN, Hui CHEN. Microstructures and properties of
cold drawn and annealed submicron crystalline Cu-5%Cer alloy. Transactions of Nonferrous Metals
Society of China. 2009. Vol.19. Iss.1. P.93-98
L.E. Ignat'ev, E.A. Pastukhov, L.E. Bodrova. Method for alloys obtaining by low frequency processing
of their melts. Saarbrucken: LAP LAMBERT Academic publishing. 2013. 170p. (russian)
W. Wang, C. Li, Y. Wu, P. Zhang. Preparation and properties of Cu-Cr-C self-lubricated composite.
Hot working technol. 2010. Vol.22. P.72-74
M.A. Eremina, S.F. Lomaeva, E.P. Elsukov, L.E. Bodrova, E.Yu. Goida, E.A. Pastuhov. Copper—
chromium carbide composites produced by mechanical activation of initial components in the solid and
liquid states (2013) Khim. Fiz. Mezosk. No.15. P.262-269. (russian)
V.F. Balakirev, V.V. Krymskii, B.A. Kulakov, Ri Hosen. Electropulse nanotechnology. Fkaterinburg:
UB RAN. 2009. 14p. (russian)
V.F. Balakirev, V.V. Krymskii, E.H. Ri, Hosen Ri, N.A. Shaburova. Electropulse treatment of metal
melts. Ekaterinburg: UB RAN. 2014. 144p. (russian)
E.H. Ri, Ri Hosen, S.V. Dorofeev, V.I. Yakimov. Influence of an irradiation of a liquid phase by
nanosecond electromagnetic impulses (NEMI) on its structure, crystallization and structure formation
processes and properties of casting alloys. Viadivostok Dal'nauka. 2008. 176p. (russian)
LE. Ignat'ev, V.V. Krymskii, P.V. Kotenkov, V.F. Balakirev, E.A. Pastukhov, E.V. Ignat'eva. Method
of obtaining composite alloys and design for its realization. Patent RU 2625375 C2. 2017. B.20.
(russian)
LE. Ignat’ev, and L.S. Sipatov. Particular properties of micron size powder particles. Butlerov
Communications. 2013. Vol.34. No.5. P.60-66. ROI: jbc-02/13-34-5-60
LE. Ignat’ev, E.A. Pastukhov, O.V. Romanova. Mathematical model of metal powder melt
impregnation with application of vibration treatment. Universities' Proceedings. Powder Metallurgy
and Functional Coatings. 2017. No.1. P.4-10. (russian)
LE. Ignat'ev, V.V. Krymskii, P.V. Kotenkov, V.F. Balakirev, E.A. Pastuhov, E.V. Ignat'eva. Joint
electro-impulse and low-frequency treatment of metal melt. Metallurgist. 2017. No.4. P.83-86. (russian)
B.D. Khalezov, O.V. Zayakin, A.S. Gavrilov, and V.I. Zhuchkov Hydro-, pyrometallurgical method of
obtaining alloys system Fe-Ni-Cr-Mn-Si. Butlerov Communications. 2017. Vol.52. No.10. P.111-117.
ROLI: jbc-02/17-52-10-111
E.M. Zhilina, S.N. Agafonov, A.S. Russkih, S.V. Zhidovinova, V.P. Chentsov, and S.A. Krasikov.
Aluminium interaction with multicomponent oxide system consisting of zirconium, titanium, silicon,
iron. Butlerov Communications. 2017. Vol.51. No.7. P.55-60. ROI: jbc-02/17-51-7-55
A.B. Shubin, and A.V. Dolmatov. Mechanical and microstructure properties of the metallic composites
based on gallium and containing InBi intermetallic compound. Butlerov Communications. 2017.
Vol.50. No.6. P.61-65. ROI: jbc-02/17-50-6-61

http://butlerov.com/ © Butlerov Communications. 2018. Vol.53. No.2. P.145-152.



