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Abstract: The technical bottleneck of the manufacture of large complex castings in rare earth magnesium alloy
(Mg-RE) with high strength and toughness were introduced. On this basis, the mutual restriction between purifi-
cation and refinement inoculation, purification and composition homogenization and influence factors of strength
and toughness deficiency of casting ontology in the manufacturing process were discussed. Some factors of Mg-RE
were reviewed such as melt purification, refinement inoculation, composition homogenization, solidification
structure simulation and control, defect inhibition and heat treatment. Two key issues for future scientific re-
search were expounded: one is the metallurgical interaction mechanisms of homogenization-purification-inocula-
tion in large volume Mg-RE alloy melt, the other is the transition laws of dissolution-flow-energy fields for large
complex Mg-RE alloy castings and influence mechanisms on the evolution of microstructure and defects.
Key Words: Rare Earth Magnesium Alloy, Large Complex Casting, Large Melting Capacity, High Strength and

Toughness, Structural Uniformity
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Fig.1 The variation of the volume fraction of Mg-RE
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Tab.1 Chemical composition uniformity of Mg-6Gd-3Y-

0.47Zr(VW63Z) castings poured with different melting quantities
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Fig.2 Microstructure of a chamber of Mg-Gd-Y magnesium alloy with different rare earth contents
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Fig.3 Large amounts of undissolved second phase

remaining in VW63Z alloy castings after heat

treatment resulting from regional segregation
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Fig.4 The heat-treated structure of VW63Z castings in different region
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Fig.5 Mechanical property statistics of Mg-RE VW63Z castings

AN T T3 3 /) 2 TR (] A A K B 1 ) B A
Tt o s B 5 < KT B2 3% 5 P AT o) X 2 AR B 1 AR A
J12APERE R B4 L 2 G A 4 4 T O AN RE SR
AEX L — 14 T B o o 3 B B 48 T o i A AR
A B A B TN A R M D K Bk 8 AR BT
KBS I B R GEA T E AN &2 2% o 6 TR 4k L
R b BT TR 5 ) Ml v 50 8 TR B Rk e b Y
P » 5 1R 45 TR B [ 1% 2018 s © B 2 IR I TR S A
AEHE Y » RBAZ IR (9 45 4 18 15 4 1 4% B 67 A6 B8 3 B [

795



FERR 5 I MR (5 4

2021 4F5E 41 B T

A B A R 8 g 4 S M B B i L TR M RE
Y.

2 AR

Hai B N AME R B Mg-Gd-Y (VW) £ i + 75 &
£ 5 4 e e 2 4 R A RE 4 BB 8BS E Gk B 9 B MR S AR
TRV R R KRR A S & W R T TR AR
FH B F 5 0B 1 B8 5 T 22 S W 35 2 S PR R
AR B F U R B R I TR A ST R L 9 A 1Y
JoHE DL ARAIE o
2.1 IR EEHEL

EaadRwiiik. THESRRET . ME 558K
O, JH, O KA R, 5 &k Je 2% AL 4 i 55 & 2
B R B AR R L AR T 2R R RE . TR A A
b R P X AR AT A b 3

TSR R B G & W R A 7 . 98 Magne-
sium Elektron /A& T & H 3 frér Zr 855457 (0L 3
D EBARREH TR LSS S RE R MeCL 5% +
&z I (MgCl, + RE— RECI, + Mg) § 3 # 1 K & #i
FE . R CaCl AR 5 7 o ) MgClL, BE7E — &2 72 )
B ARAR G R BR 22O AR AR
% 2 Magnesium Elektron A 85t 3t & Zr £ A & F X HBEHT

Tab.2 Flux developed for Zr-containing magnesium

alloys by Magnesium Elektron company %
il ws
2 MgCl; KCl  NaCl BaCl; CaF; MgF, CaCl,
HE 35 8 - 44 13 — —
TE 32 8 — 40 - 20 —
UE 34 3 27 - 15 - 21

PRI o 5 S 2 0 & W 885 0 L A )L %
SR T B A AR A 5 A R 0 RE B OB ) AL
WU G H "898 T & (La/Ce) Cly & A0 570 % #2875 +
(La,Ce S5) BE 5 & BEALBOR R0 T AL B 1 20
BN T IEIA LR AL R, JF & T 8 35 R JDMF K
iR JDMJ L B FHAE ZM6 SR - S ® a4 L RA
BAFEERCR . B TR L& ENEESES 4.
JDMJ K & 4 40% ~50% 1y MgCl, , 23 I8 #& iy 7T
.10 H JDM] % B85/ AR b TR 218 o 2k 5
REHRRIOR 5 A I [R]85 8 BB R T iy Ze TR ™
H L SRR RE . B LS AT T & S e
VW63, K 55 i8 J2& 2k ] RI-6, RJ-6 [F] A I i T B 3
FRELGENG, 5 W I TA) A0 A 7 A A i A AT L
I o A e T 20O 0 T 7 e R RE AR E TE 300
MPa L) E .

BT A A 7 8 0 SR IR L BB A IS B TF IR IR R
PR Ty X B S SR RO . WANG ]

796

FUVTEE A ST RSN M X Mg-12Gd-3Y-0.4Zr
B AR EAT i ug Al e 22 W E B RSE N 12,7 pm
FEMRH] 2.0 pm, 85 25 P05 58 B2 AP 3455 53 A 200
MPa,3.4 % $2F+ % 232 MPa.7% ; i 53R %402 78 650 C
TR 80 W 5 kb B AZSO BE 4 &A1 60 s, AT
95.4% I Je 2 Wy 3 46 B 5 BE T )2 . LA BT 1 vk Ak
B ZE I R R R HE AR L R BR TS S A
i /NRSE R 10 peme (9 3E 43 J8 J2 24 490« [R] Bl 8 43
Je =) oy A AE I I W I AR . SR S FE M B A ik
PRECETN 21 I 88 75 . R S 1 P A58 0 R O O
U™ EE L A P S L A A A

P 6 Sk PN T 118 07 R Ak L B AR L R
A I I Sk R 25 RHRR S IR R A AL
B BTN R NG ) S B ST BE B A IR
FETH Bl i B8 Sk W v G RIS I R A R L
BB B /E T L SF L CO, 528 S IR A R 1 A ik
NG iz BRI G A RS S
BLANAL T — 1, 7T AR UL & S0 1.

B6 ik gqNY
Fig.6 Rotation and injection device
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Fig.10 Thermal tear fracture analysis of complex

Mg-Gd-Y alloy castings
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