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Effects of Instantaneous Strong Peak Magnetic Pulse on Solidification Structure of 7050
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Abstract: In order to investigate the microstructure evolution of 7050 aluminum alloy during solidification process

under the condition of instantaneous strong peak magnetic pulse, solidification experiments were conducted on 7050

aluminum alloy under different pulse voltages and pulse frequencies. The macro-morphology, micromorphology, sec-

ond phase morphology and size of 7050 alloy after solidification were analyzed by optical microscope (OM) and scan-

ning electron microscope (SEM). The results indicate that the grains of 7050 aluminum alloy are significantly refined

after applying pulse magnetic fields with different frequencies, and the effects present desirable when the mold tempera-

ture is 300 °C, pouring temperature is 730 °C, pulse voltage is 300 V, and pulse frequency is 5 Hz, where the average

grain size is 106 pm, which is reduced by 56 % compared with that of ones without pulse magnetic field. The shrinkages

and cavities in the solidified structure are significantly reduced by 56.3% .
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Tab.l Chemical composition of 7050 aluminium alloy ingot %

Wy
Fe Si Mn Cr Cu Ti Ni  Zn Mg Zr Al
2.0 57 1.9 008
0.15 0.12 0.10 0.04 ~ 006 — ~ ~ ~ R
2.6 6.7 26 0.15
0.16 0.12 0.08 0.04 2.15 0.058 — 6.58 244 0.10 &5
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Fig.1 Schematic diagram of experimental device and waveform
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Tab.2 Process parameters of solidification experiments under

different pulse frequencies

Si's  BEERE/C PR/ C O BKME/V  REAIAE/He
1 300 730 0 0
2 300 730 300 2.5
3 300 730 300 5
4 300 730 300 10
5 300 730 300 20
6 600 760 0 0
7 600 760 300 2.5
8 600 760 300 5
9 600 760 300 10
10 600 760 300 20

T B 2V S B 0 4 A RE S B A 85 e P
B CHE B 5 5E IR HR 100 mm) , YJE 25 mm JE &’ A (LA 2
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Tab.3 Process parameters of solidification experiments under

different pulse voltages
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Fig.2 Sampling position of specimen
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Fig.3 Effects of pulse frequencies on macrostructure of 7050 alloy
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Fig.4 Effects of pulse frequencies on microstructure of 7050 alloy
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Fig.6 Effects of pulse frequencies on the second phase in 7050 alloy
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Fig.8 Effects of pulse frequencies on microstructure of 7050 alloy
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Fig.10 Effects of pulse voltage on macrostructure of 7050 alloy
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Fig.13 Effects of pulse voltages on the second phase in 7050 alloy
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