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Fig. 1 Schematic diagram of the grain refining mechanism by the ultrasonic field

IAAFBALME ( Ultrasonic treatment, UST ) 3C46
REREENEFRY, TEH/EBEIREEE. BER
KRER SARAET. TR BATFR. BEX
EXREHMN . BEMESINERASBER LR GE

&l AT —RBEREEHIR, EEELERFE
i o

WA
7

FE e e 2%
AT

it
G A

i} K
ELES

AR R4

|

— RS

P12 A P A S0 Y MR B R TR

Fig. 2 Typical schematic diagram of the melt ultrasonic treatment device
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Table 1 Effect of dual frequency ultrasonic field ( DUF ) on
the grain size of the Mg alloys
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Fig. 3 Simulation results of the cavitation region under different
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ultrasonic application modes
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Fig. 4 Effect of the ultrasonic power on the grain size and sound pressure

of the AZ80 alloy
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Fig. 5 Optical micrographs under polarized light of the pure Mg (a=c) and Mg—6Zn alloy (d=f) under different treatment methods



F

Vol.72 No.6 2023

{EL% FouNory L ERZEIAR

EHEREM I LR ANESERY, FRBBITHVEE 40 C
IR AR AR ELF . KR, EIHNEE 40 C
B XMg-1Zr-0.2A1-0.01Bef & £ fENIBAE, £1B8FR
FHMUHRL, XEBERIERIHEET, B
ELRAMDEREFETESNERE, RAESHKK
FEENRNEZEE IR, AR D HEE
fReh, iR SRR .

LT REXBRINBER, BEEiReREREEZ
KBNS R, WmiLERA iR . fla,
Liugs \PYERIBZ&Z T (595~590 °C ) YTAZIIDES
SBRAEINEELEHEREE, AUWBERTFRET
BELENGE, BAEEENM/N; MmBhingolef
Chaudhari®fEiRBZEELLT (590 CER ) X}AZ91
BEMIN4 kKW/em SR EBE, K58 TIEFHIIm
SRR, FHERR N300 um ( EUST ) 2RIME
Z17 pm. EPH, MF2RR, ERTRELEEX
Mg. AS41FIAZBOE IR AEINEELNIE, 1988215
FIRFHMUIR. A, TRMYSEAERBEEE
LARSTAZIIDFIAZIIBE BT AR, A&
MWERFFREBELERN, BEENFYRNR I
ERAK (D BI1£959212 pmF277 pm ) , XFELZH
PERBELLLT, 8B ENRER R HEE
EE, EREREEERR/D, SHRIBRIKKF
RS, MMAIEERERN AR .

F2 RERXERMESXEBDEEEHAR T

Table 2 Effect of UST on the grain size of some Mg alloys
during solidification process
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4liMg [42]
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Table 3 Examples of UST improving the refining effect of the grain refiner for the Mg alloys
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Research Progress in Grain Refinement of Magnesium Alloys by External
Energy Field

LI Xi—-kuo, CHENG Guang-kui, SUN Ming, KANG Ze, LUO Ying-bo, WANG Sai—hao, WU Sheng-fu
(School of Materials and Chemistry, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract:

Grain refinement is an important means to modify the microstructure and the comprehensive mechanical
properties of magnesium (Mg) alloys. The external energy field has been gradually applied to the grain
refinement process of the Mg alloys, due to the advantages of good refining effect, green environmental
protection and easy automation. This paper summarizes the research status of the grain refinement of the
Mg alloys using ultrasonic field, electric field and magnetic field in recent years. The influences of main
process parameters of energy field on the grain refinement of the Mg alloys have been analyzed, whilst the
related refining mechanisms have been discussed. Moreover, the future development direction has also been
prospected.
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