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Table 1 The chemical compositions of the Al-Cu-Mn-Zr-V alloy Wg /%
G Cu Mn Zr \Y Ti Fe Si Al
ZL.224 4.5~55 0.20~0.50 0.10~0.25 0.02~0.15 <0.35 <0.1 <0.06 S
Al-Cu-Mn-Zr-V 5.02 0.33 0.15 0.11 0.29 0.037 0.012 Aoit
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Fig. 1 Schematic diagram of the rotating magnetic field treatment process
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Table 2 Experimental parameters of the rotating magnetic
field treatment
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Fig. 2 Diagrams of the tensile specimen and metallographic sampling position
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Fig. 3 Cooling curves of the Al-Cu—Mn-Zr-V alloys during solidification under conventional condition and rotating magnetic field

#3  Al-Cu-Mn-Zr-V & & HesEREA R RI E A IS AR R
Table 3 Cooling rates of the Al-Cu-Mn-Zr-V alloy melt
before and after rotating magnetic field treatment

WSRRIA - T, WIC  y,ls  TIC t/s CRI(C-s")
RAb 655.5 74 5443 1346 0.87
80 6555 64 5348 1124 1.14
120 6523 56 5435 1087 1.06
160 6479 60 5322 1013 1.21
180 651.0 41 5340 1043 1.17
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Fig. 4 Microstructures of the Al-Cu—Mn—-Zr-V alloy under conventional solidification

80 A

- i R fpm
8

=
=]

fe
=

0 40 80 120 160 200
: Tl e /A

(d) BiAHLI180 A (e) “FE¥EIdRR R
5 ARRERE R Al-Cu—Mn—Zr—V 44 43 AH 41 2RS35 ks R~

Fig. 5 Microstructures and average grain sizes of the Al-Cu—Mn—-Zr-V alloys under different magnetic field currents
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Fig. 6 Variations of the tensile strength and elongation of the Al-Cu—

Mn-Zr-V alloys with rotating magnetic field current
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Fig. 7 Fracture morphologies of the Al-Cu-Mn—-Zr-V alloys under different magnetic field currents
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Effect of Rotating Magnetic Field on Microstructure and Properties of Al-
Cu-Mn-Zr-V Alloy

WANG Kun', GAO Gui-Ii?, XU Hong-yu'

(1. School of Materials Science & Chemical Engineering, Harbin University of Science & Technology, Harbin 150040,
Heilongjiang, China; 2. School of Mechanical and Energy Engineering, Shanghai Technical Institute of Electronics and
Information, Shanghai 201411, China)

Abstract:

This paper takes Al-Cu-Mn-Zr-V alloy as the research object, the rotating magnetic field treatment was carried
out during the solidification process, and the effects of different magnetic field currents on the microstructure
and mechanical properties of Al-Cu-Mn-Zr-V alloy were studied. The experimental results showed that with
the increase of the magnetic field current, the microstructure of the alloy tended to be refined first and then
coarsened, and the mechanical properties tended to increase first and then decrease, but they are better than the
untreated alloy. The distribution of the second phase at the grain boundary of the alloy treated by the rotating
magnetic field was more concentrated and uniform, and the comprehensive performance was significantly
improved. The improvements of the microstructure and mechanical properties of the Al-Cu-Mn-Zr-V alloy
were most significantly when the magnetic field current was 160 A. The average grain size was 90.5 pum, and
the tensile strength and elongation reached the peak values of 243.16 MPa and 11 %, respectively.

Key words:
Al-Cu-Mn-Zr-V alloy; rotating magnetic field treatment; grain refinement; microstructure; mechanical
properties
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