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Fig. 1 The size of the ultrasound probe
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Tab. 1 Experimental conditions and parameters
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Fig. 2 The variation of ingot density index under different processing conditions
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Fig. 3 The pore morphologies of the ingot cross-sections under different ultrasonic powers
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Fig. 5 The pore morphologies of the ingot cross-sections under different electromagnetic frequencies
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Fig. 6 Macroscopic pore morphologies of the ingot cross-sections under different treatment methods
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Fig. 7 The degassing mechanism of the ultrasonic-electromagnetic composite field

BHZNESHEERGERRRSIETEIEE
ZMEIBYIER . EBEK-BHNAGHT, 8
BRI B B RN, FFERETW
S8, BREEBBSANITE; BN, B#EnEd
RN IR RIS RIS A RERRED, BRTREZETR
AR SEMNERMBARFFIRERE, NMITERRE
B, TERSIFREZRA TIHRAME, EEhRa
FESIBENE. MEBR-BEFKESH T, B
BRI FR T AREMXIR, LT R
BRBEFREM/NEREIE; BEEENIERS K
Nt —2E TR R BREIEIN S WIR K SHETRAE
R, MUBAHRIERT . BIIS-ERNRE, B
AN S BERMHER S #ME, NmEER
[BRSEM AR SR, X—F R R R
=B, IMBIENIIRFE 2RSS TZRXERER.

2.4 HEMEERINE

KA RARIRR T ABINHIE T ZX =R
R MERERISI O, HERNESHR, RiEIEa
REEBRINSBR BRI B E 9227 MPa, %21 500 Witg
IR IR IR R T =238 MPa, 4290 kHzEEH
BIZAMBEIRE 235 MPa; YXABER-BHRFE
SEE5MAER, MANEERERSE261 MPa, FBH#E-
BR[O B ETRARI260 MPa, ZHUEFSIFESD
IESLE AR IEE L S VIR IHIE S N 0] BB K
EHENFMEE, BRI RERIEREZITRN,

El9ER 7 ARIMAHRIR A T RIFRRTORISEMHE
SRASAE, BTBRAEFEBENEAY. RHUDEIEERE
FZMEERESE, TR FREF THRBEREY
NMEM=ABAE; WNE9 (a-c) Fix, ROIBANE



Vol.75 No.2 2026

FOUNDRY ﬁ @.‘S@

(a) AULRL R (K1 i 2

(b) AL RSN L5 R

E8 AERT A T EmiINF RS
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Fig. 9 SEM images of tensile fractures under different experimental methods
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Effect of Ultrasonic Wave-Electromagnetic Composite Physical Field on
the Degassing Behavior of M174 Heat-Resistant Aluminum Alloy Melt
and Its Mechanism

BIAN Yi-ning, LI Jun-wen
(School of Materials Science and Engineering, Dalian Jiaotong University, Dalian 116028, Liaoning, China)

Abstract:

The influnce laws of ultrasonic field, electromagnetic field and their sequential composite physical field on
the degassing behaviors and solidification microstructure of M174 heat-resistant aluminum alloy melt have
been systematically investigated. The experimental results show that key parameters such as ultrasonic power
and electromagnetic frequency play a decisive role in the degassing efficiency of the melt and the mechanical
properties of the subsequent ingot. Under the conditions of optimized process parameters (ultrasonic
power of 1 500 W, electromagnetic frequency of 90 kHz, and sequential application of ultrasonic wave and
electromagnetic fields), the best comprehensive effect can be achieved: the density index of the ingot is
reduced to 0.094 3, the hydrogen content is significantly reduced to 10.23 mL/100 g, and the tensile strength
is increased to 261 MPa, which is significantly improved compared to the untreated sample. This result
fully confirms that the ultrasonic wave-electromagnetic composite field can effectively promote the removal
of gases and inclusions through the synergistic effect of cavitation and electromagnetic stirring, thereby
significantly improving the purity of the melt and the quality of the final product. This study provides a solid
theoretical basis and experimental support for the optimization of the purification process of high-performance
aluminum alloy melts.
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