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Fig. 1 XRD patterns of oxide powders
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Table 1 AZ31B magnesium alloy treatment process
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Fig. 2 Grain refinement effect of AZ31B magnesium alloy treated by different processes



F

Vol.70 No.5 2021

‘!t [y ——
{EE Founory ITLIG 5T

67%. ERXILL, HIIZECe ([E2e) FLa ([E2f) 37
AZIBEEtHE—ENHENNR, HENRIT DN
(977+£50) wmFl (692+44) wm, {BFEEEMg-20Ce
(La) SMEMEZEENEE, RRUAKEDS 5
£21%F015% ., I 0L, Mg-20Ce (La) BRIk RS
AZIIBEEEBF AL ME, EFSLaNEGESRE
IR R B MR ET .

2.2 SEM WMER
ER3ANENREUIM AR EAZIIBESEAISEM
SREAR, FNE LA FIRITEDSOHT,

(a) 253k

(b) 35tk

WP~ SFERAEMgEXIRIRMAZENEE,
HSEMARFERENIM/NERL, NEZaFAIATIBAT
™, NHEESHSERE, ENAIMOER . XFEMg-
20Ce I KRB B FMAZIIBE S, SEMBLHIFHE
S=RENFHRCEY SHE/NER, WEBLFAICFIDAT
=, BEFROOITRAI-CeZTiEEM, THEPRHE
Y HAICe, H/NEHRIAMIO . EMg-20Lalkicetn K2
BENAZIIBEEF L HERBHE RS SH/N
RIERL, SNEI3cHHIEFIFER ™, ETF o o RAl-La
—AREY, ATAIEHREYINALLa,, RNERRL
MgO.

(c) 4%ilre

B3 AREEMNNAKREAZIIBEGEINSEMA T
Fig. 3 SEM analysis of AZ31B magnesium alloy inoculated with different magnesium oxide powders
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P A B C D E F

wt.% at.% wt.% at.% wt.% at.% wt.% at.% wt.% at.% wt.% at.%
Mg 76.8 68.6 74.1 65.6 50.8 62.4 715 62.6 46.4 59.0 73.6 64.9
(0} 23.2 314 25.9 34.4 28.5 37.4 26.4 35.1
Al 20.1 321 30.8 35.2
Zn 4.9 2.3 2.7 13
Ce 15.2 3.2
La 20.1 45
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Fig. 4 Comparison of mechanical properties of AZ31B magnesium alloy treated by different processes
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Microstructure and Properties of AZ31B Magnesium Alloy Inoculated with
Mixed Powder of Mg and RE Oxide

ZHAO Bing, LIAO Heng-bin, DU Jun
(School of Materials Science and Engineering, South China University of Technology, Guangzhou 510641, Guangdong, China)

Abstract:

AZ31B alloy melt was inoculated with pure Mg and Mg-20Ce (La) oxidized combustion powder, and the
inoculation refining effect and mechanical properties were studied. The testing results of AZ31B alloy
containing equal amount of Ce and La were compared. The present work shows that the oxidized combustion
powder can effectively inoculate and refine AZ31B magnesium alloy and improve its mechanical properties.
Mg-20La oxidized combustion powder have the best refining effect with the grain refining rate up to 67%,
and the tensile strength, yield strength and fracture strain of AZ31B magnesium alloy are increased by 59%,
31% and 75%, respectively. Thermodynamic calculation results show that Ce,O, and La,O, can be chemically
reduced in magnesium melt and then Al,Ce and Al;;La, compounds can be generated. They adsorb on the
grain surface of a-Mg to inhibit the grain growth, and cooperate with MgO heterogeneous nuclei to refine
alloy grains and improve the mechanical properties of the alloy.
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