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Fig. 1 Alternating magnetic field—vacuum counter-pressure
synergistic casting equipment: 1—Upper kettle; 2—Excitation
coil; 3—Casting; 4—Clapboard; 5—Down kettle; 6—Rising
tube; 7—Melting; 8—Regulating value; 9—Vacuum pump; 10,
11—Gas jar; 12—Switch valve; 13—Gas tube; 14—Mould
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Fig.2 Process graph of synergistic action between alternating magnetic field and vacuum counter-pressure
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Fig. 3 Effects of solidification pressure and excitation current on XRD patterns of samples under synergistic field: (a) 0 A, 350 kPa

(b) 5 A, 350 kPa; (c) 10 A, 350 kPa; (d) 15 A, 350 kPa; (e) 15 A, 300 kPa; (f) 15 A, 250 kPa
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Fig. 4 Morphology of 8(Al,Cu) phase in ZL205A alloy under

gravity casting
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BE5 IR T AR R 5 0 ZL205A & 4th 0(ALCwAR T SEM &
Fig. 5 SEM images of 6(Al,Cu) phase in ZL205A alloy prepared at different excitation currents in synergistic field: (a) 0 A; (b) 5 A;
(c)10A;(d) 15A
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Fig. 6 SEM images of 6(Al,Cu) phase
in ZL205A alloy prepared at different
solidification pressures in synergistic
field: (a) 250 kPa; (b) 300 kPa; (c) 350
kPa
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Fig. 7 SEM images of 6(Al,Cu) phase in ZL205A alloy under different external fields: (a) Gravity casting; (b) Excitation current of

15 A; (c) Solidification pressure of 350 kPa; (d) Excitation current of 15 A and solidification pressure of 350 kPa
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Fig. 8  Fracture morphologies of gravity casting and
alternating magnetic field—vacuum counter-pressure synergistic
casting ZL205A alloys: (a) Gravity casting; (b) Alternating

magnetic field—vacuum counter-pressure synergistic casting
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Growth characteristics of (Al,Cu) phase in ZL205A alloy under
synergistic field between alternating magnetic field and
vacuum counter-pressure

HUANG Peng-peng, LU Gang, YAN Qing-song, LUO Gui-min

(National Defence Key Discipline Laboratory of Light Alloy Processing Science and Technology Institute,
Nanchang Aeronautical University, Nanchang 330063, China)

Abstract: The effects of excitation current and solidification pressure on the growth orientation and morphology of
0(Al,Cu) phase in ZL205A alloy were analyzed by means of SEM and XRD. The growth characteristics of 6(Al,Cu)
phase in ZL205A alloy under alternating magnetic field—vacuum counter-pressure were investigated. The results show
that the synergistic effect of alternating magnetic field—vacuum counter-pressure on the growth orientation and
morphology of 8(Al,Cu) phase in ZL205A alloy is significant. With the increase of excitation current, the preferred
growth orientation planes (110), (211), (112), (310) and (202) of ZL205A alloy are gradually suppressed. When the
excitation current is increased to 10A, the (112) crystal plane is completely suppressed, and the 6(Al,Cu) phase
morphology in ZL205A alloy is coarsened. When the excitation current exceeds 10 A and increases to 15 A, the preferred
growth orientations of 6(Al,Cu) phase are only (110) and (211), and the other growth orientations are completely
suppressed. And most of the 9(Al,Cu) phase structure changes from a continuous branch network to a fine fragment. With
the increase of solidification pressure, the main growth preferred orientation planes (110), (211), (112) and (202) of
0(Al,Cu) phase in ZL205A alloy are gradually suppressed, and the refinement effect of #(Al,Cu) phase is more
remarkable. Meanwhile, the optimal synergistic effect is obtained when the excitation current is 15 A and solidification
pressure is 350 kPa.

Key words: alternating magnetic field; solidification pressure; 6(Al,Cu) phase; growth orientation; morphology

Foundation item: Project(51861027) supported by the National Natural Science Foundation of China; Project
(20181BCB19001) supported by the Advantage Science and Technology Innovation Team Key
Project of Jiangxi Province, China
Received date: 2019-12-02; Accepted date: 2020-05-28
Corresponding author: LU Gang; Tel: +86-791-86453167; E-mail: aimulalg@163.com
(miE TFH)



