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Abstract: Copper alloys have broad application prospects in the fields of marine engineering, transportation and
aerospace. Due to the complex service environment, in addition to excellent mechanical properties, the corrosion
resistance of copper alloys is also highly required. Therefore, the research status on electrochemical corrosion of
copper alloys were reviewed, and influence law as well as mechanism of external environmental factors (tempera-
ture, pH value, etc.) and alloying elements (Fe, Mn, etc.) on the corrosion potential, corrosion current, corro-

sion types and corrosion products of copper alloys were emphasized in order to provide reference for the subse-

quent optimization of the corrosion resistance of copper alloys.
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Fig.1 Potentiodynamic polarization curves and Nyquist plot of

B30 copper-nickel alloy in seawater at different temperatures®
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Tab.1 Electrochemical data of Cu-Se and Cu-Se-Te alloys

at different pH values''”
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Fig.2 Metallographic microstructure of as-cast,

solution-annealed and aged Cu-4Ti alloy"**!

W 1Y B 5T T v RN I AL B Cu-6. 9N
2.97A1-0.99Fe-1.06 Mn £ 4 41 401§ fh M 11 5 1 . 25



i

o <o A S Tl A F 5 E

e RENK F

R 3. ATLIE W 885 a0 4L U AR B B A
ity s HAFFE W I A BE G . 28 3ed [0 7 Ak L) 19 2H 415

SN o-Cu FE4R, ¥4 55 — M Ni, ALK 747 i, HLFE
22 [ v b #) 3k

%%ﬁ%‘lﬁ]‘lﬂik *4?E’Jii'fﬂli"k

b r;s
-“ "b. »

o Ni AT A8
FH R~ A6~13 nm

\

(d) 550 Cuf#L 6 h
K 3

Fig.3 Effects of solid solution and aging on microstructure and corrosion properties of Cu-6.9Ni-2.97Al-0.99Fe-1.06 Mn alloy
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Tab.2 Corrosion parameters of as-cast and as-quenched
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Numerical Simulation of Electromagnetic Induction Melting Process of

Recycled 316L. Metal Powders
Zhao Shuo, Zhu Shibin, Niu Le,Hao Fangman,Wang Bingshan
(College of Materials Science and Technology, Hebei University of Engineering)

Abstract ; Taking recycling 316L stainless steel powder as an example, COMSOL Multiphysics finite element soft-
ware was adopted to simulate the induction heating and melting of 3161 powder by energized coils. By changing
the porosity, heating atmosphere, particle size and power of the metal powder, effects of morphology of metal
powder recycled by additive manufacturing and the heating method on the powder melting rate and melting
process were explored. The simulation results reveal that the relatively suitable heating conditions can be obtained.
When 3161 powder is prepared into a dense sphere with a diameter of 0.005 m, the electromagnetic induction
heating efficiency is higher and the cost is the lowest by using a vacuum induction furnace with high heating fre-
quency, large number of coils and the closest distance between the coil and the crucible.

Key Words: Metal Powder,316L Stainless Steel Powder, COMSOL Multiphysics, Induction Heating, Powder Melting
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