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Abstract: Magnesium alloys are increasingly recognized as environmentally friendly materials in the 21st century,
with extensive applications in transportation, electronics, and aerospace fields. Among the various near-net-shape
forming methods, semi-solid technology emerges as one of the most promising and draws wide attention in the industry.
Consequently, research into the production of high-quality magnesium alloys using semi-solid forming technology holds
significant potential, and the preparation of semi-solid slurry is a crucial step. This paper provides a comprehensive
review of the preparation methods for magnesium alloy semi-solid slurries and alloy systems, with particular emphasis
on grain refinement mechanism and the mechanical properties of various magnesium alloys under the semi-solid forming
conditions. The primary challenges currently impeding the advancement of magnesium alloy semi-solid technology
include the high-cost slurry preparation processes, limited alloy design ideas, and incomplete process routes. Therefore,
further development and optimization of the preparation processes for magnesium alloy slurry are crucial for advancing
both magnesium alloy and semi-solid technology.
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Fig. 1 Microstructures of AZ91 magnesium alloy slurries at different pouring temperatures
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Tab. 2 Comparison of semi-solid forming processes and mechanical properties of Mg-Al-based alloys
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Fig. 9 Microstructures of AZ31 magnesium alloys processed by traditional extrusion and semi-solid extrusion at 380 °C
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Tab. 3 Comparison of semi-solid forming processes and mechanical properties of Mg-Zn-based alloys
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SHERE; MASGETEMIG, BUEEERD,
ZK60-1.5MnEE38ERAE . WangZ P H5y 7 FHESH
R N ZK60E S ARMHRHEESHUALR, KI¥
BT 2N aSER, aFNEIEARTHH S
EESH, A HEMERILE . NieEHIHT
[ESTICHABRIZ 2N EFESSMRARAR, &
I E S I A ETICH K BRI T E SR
BWEISH. BERER, HFSESMERIHESECa,MgZn,
BERRMNEEIORRET ANZNEREE, ENE
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EMK, 52REBRIEF, MALRERIX443 MPa,
[ERRIEE AJ1£428 MPa.,
FESKAFEBRIT UM CESEESESN N E e
G T EM PRIt BB X EER . TEXH
K BBE R TEIS S EESAA, XBRET
eI REECEREENGENT, UK
REGESRZEAT BEENRE. ARAI, X
EBBE5%RIENEFESSFESEKHRREREEE
BY, sRZUAIBIEIVE A4 BB EE S L E N
T, B, ARESRERRIENFERET A EEER
FRRIERBRAEES, HMLIERIISFIREY,

2.3 Mg-Gd &7

RETER, NIImEEI TR EEESRE.
BEE, £ (Gd) EmtReeBEREasRRER
R TAENTRASSMHAE™ . FAlt, Mg-GdaE
MAOZMENTERESS, THEESERKRIERE
T, EFESHTEHARFMERS. Mg-GIEEE
FAEFESEMTIEIET2RRFNITR STHEAN
MRS, RAPBRARTREFESHEELGS

» [)
%E'Lﬁ_,é"‘%ﬁ FOUNDRY

ERpAl=al =1

Chang "SR RS & A HIEMg-+Gd-3Y-
1Zn-0.4Zr &S FEEKE, WL TREFSNESS
EFETZTHEEME. ERExR, AHNIZTA
SHEEMER—I, 98 o -MgiMg; (Gd, Y, Zn)
HREEMN . EFEsEHEEESNRANMNESEARY
B\, REFEESTRENEMSILEREG, FREXE
i, BERESNMERERER, BEREEHER
b, BUIRBIR. WO, TR, BEEGIREIE
i, EENFEYENRIMETHEERNEX, #
BEeREEERS. LEXR, PABNESHOERK
PRHIBAEMI MM ERD B RR R, Z5iAfE
REEHRTESSNERSNo A FEEREEXE
11. ShenZE BT BAEIHEN ISR TIC, N, sAKEHL
AINEMEILE S ® R, EREHEWERES, GWI103K
(Mg-10Gd-3Y-0.2Zr ) & EREISIRBIX LGN, N
MESHCESFNRNMNE R, STHAKERL
aeitt, EnfaE. EREEFEKES IR
T32%. 18.1%%0116.5%, HILLAII, TizoZzAYRIONS
LR AENFMBENIRAHESEEER.

®4 BURGEFETHEIZRAZFMERENSLL

Tab. 4 Comparison of semi-solid forming processes and mechanical properties of Mg-Gd-based alloys

B A (BT 350 TZ it Bl 5i8 B2 /M Pa BiUhisEE/MPa E= BTN
Mg-6Gd-3Y S AR e i 119 156 [29]
Mg-6Gd-3Y B R 116 148 [29]
Mg-6Gd-3Y LML 112 135 [29]

Mg-8.21Gd-3.63Y-0.99Zn-0.38Zr LA R 139 223 [40]
Mg-8.21Gd-3.63Y-0.99Zn-0.38Zr 1 157 243 [40]
Mg-14.35Gd-3.33Y-1.01Zn-0.35Zr R 201 270 [40]
Mg-14.35Gd-3.33Y-1.01Zn-0.35Zr 1o R R 206 283 [40]
Mg-10Gd-3Y-0.2Zr-0Ti R 134 187 [95]
Mg-10Gd-3Y-0.2Zr-0.1Ti R B i 142 212 [95]
Mg-10Gd-3Y-0.2Zr-0.3Ti Al B 159 246 [95]

2.4 Mg-Y %%

22 (Y) BEItEBRIEFERESSHUHARRA
R YEBTITEPMSENRE, EEEERFHIR
REBRELAN12.5%, HEY. MgRFHERERKRK,
AtERTFEHMHE L TE, YEEEAEZENERRL
R, HESHEARERAH ST EPREELIR
MR, FEYRNREBEERFSHENEST . It
b, RENFEESSRKEE, KIEMBREYTENS
1IRFE

FuE" Iz e EMUSHESFEREEMNT
2, RMEIEEMe-TYEE. AREI, ZEEHE

170 CRIAIKERR1X108%, SMEHBEM ., F¥EE
TZEWHEN T &R, BENKIGREHYB,HTD
£, TIREAEBENREA, KIgETHREMYE,
mEaEEeR FNRILERTFNTEEEH . TS
EHRINGd. NdEFETITER, BEBEH o -MglIRR
FAZETERRL; AINZIN S E 2Bk, X LT
HWERESREFRIZZ0, BFEEEHCENRY
EFR, @FRAMIZeZn i HAEE T HD ) 2L
SzklarzZ=!" IS P Bl S A AR A T Fo i 6 28 T Mg-
Y-Nd-ZriEE % . FSEMBALRARTH52.8 umiy
o -MgRHINERY. NITENEEITUEWAEN . FE
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SHESEMARNVBRT65.5 pumAY o -MgEIR B AL
MRS EH26.6% M EREYHER, E11"
. SHESEEAL, S¥ESGENEGEREREH
BRAIM IR . MengZE " IIFIEFNHTESMg-5.15Y-
3.75Gd-3.05Zn-0.75Zr& & TE5IB4ME, FREEES

KM EBHITMER . ARAI, HSSHESH
Hh o -MgRBRRIEHBUEMOHEEER, XS
NERBRET, MR+ ESRKE AR
FRIRTRIEREH ST RIZERAYKIE .

(a) R4t

(b) PG

11 Mg-Y-Nd-Zr& £ SEME
Fig. 11 SEM images of Mg-Y-Nd-Zr alloys

3 RESEE

NN, EeF¥ESHREEREEREEHK
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