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(57) Abstract: A rare earth-alkaline earth element compounded magnesium-based alloy and a preparation method therefor. The rare
carth-alkaline earth element compounded magnesium-based alloy comprises the following components in percentages by mass: Al
3.0-9.5%, RE: 1.5-5.0%, AE: 1.5-4.0%, Zn: 0.01-0.8%, and Mn: 0.01-0.40%, with the balance being magnesium and inevitable impu-
rities, wherein the RE comprises La, and the AE comprises Ca. The technical difficulties in the aspects of the flame retardance and
room-temperature and high-temperature mechanical properties of a magnesium alloy are solved by compositely applying rare earth-al-
kaline earth elements, and the mechanical properties and technological adaptability of the material are effectively improved by con-
structing a component-optimized Mg-Al-RE-AE alloy system, such that the material is suitable for various preparation processes such
as die casting, extrusion, and forging and pressing.
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SEEfs) (Al |[La {Sm |Ce |[Pr [Ca [Sr |Zn [Pn |Gd |Y  |Mg

#1 3. |1.121]0.23(0.070.08|1.35(0. 15(0.01 0. 01 |~ - RE

#2 4. |1.50]0.30(0. 10]0. 10 |1. 53 (0. 17]0. 01 [0. 10]0. 05 (0. 05 | R &

#3 7. 13.0 [0.6 ]0.200.20]2.700.30]0.600.20(0.10]0. 10 | R =

#4 9. |3.75]0.75(0.25(0. 25|3. 60 [0. 40|0. 80 (0. 40|0. 15 (0. 15 | R =

#5 5. 12.25(0.45]0.15(0. 15]2. 25 (0. 25]0. 50 (0. 25 (0. 10|0. 10 | R =

5

#6 5. 12.1010.90 |- - 2. 250. 25(0. 50 (0. 25(0. 10]0. 10 | R =
5

#7 5. 12.7010. 30 |- - 2. 250. 25(0. 50 (0. 25(0. 10]0. 10 | R =
5

#8 5. 12.100. 301]0. 30 (0. 30|2. 25 (0. 25]0. 50 (0. 25 (0. 10|0. 10 | R =
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#16 5. 12.25(0.45]0.15(0. 15|1. 35 (0. 15]0. 50 (0. 25]0. 10|0. 10 | R =

#17 5. 12.25(0.45]0.15(0. 15(1. 53 (0. 17]0. 50 (0. 25]0. 10|0. 10 | R =
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5

#28 5. 3.0 |- - - 2. 250. 25(0. 50 (0. 25(0. 10]0. 10 | R =
5

#29 5. |2.25]- - - 2.5 |- 0.50(0.25(0.10|0. 10 | R =
5

#30 5. 2.25]0.45]0.15(0.15(2.5 |- 0.50(0.25(0.10|0. 10 | R =
5
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TALE &I T B PR AM 1 TAT 12380, PRI & <omfE VEgE 4R &, (HEH T M
gLTALI2AAEC . 2R T AL, AAEBMGEE TR RAE S, HEE)
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(2]

Sj |Al [La |Sm |Ce |Pr [Ca [Sr |Zn |Mn  |Gd |Y Mg
il

#D1 8.9 |- - - - - - 0.8510. 24 |- - i
(AZ91

)

#D2 5.7 |- - - - - - 0.0510. 27 |- - i
(AMB0

)

#D3 5.517.0 |- - - 2.2510. 25(0.500.25(0.10(0. 10 | &=
#D4 5.5 |- 3.0 |- - 2.2510. 25(0.500.25(0.10(0. 10 | &=
#DH 5.5 |- - 3.0 |- 2.2510. 25(0.500.25(0.10(0. 10 | &=
#D6 5.5 |- - - 3.0 12.25(0.25(0.500.25(0.10(0. 10 | &=
#D7 5.5 1(2.2510.451(0. 15]0. 15 |- 2.5 10.5010.25]0.10(0. 10 | &
#D8 5.510. 2510. 25 |- - 2.2510. 25(0.500.25(0.10(0. 10 | &=
#D9 5.5 (4.50(1.00(0.50(0.501(2. 25]0. 25(0. 50 (0. 25 (0. 10 (0. 10 | &=
#D10 (5.5 (2.25(0.45(0.15(0. 15(4. 50 (1. 50]0.50 (0. 25(0. 10(0. 10 | &=
#D11 [1.51(2.25]0.45(0.15(0. 15(2. 25(0. 25]0. 50 (0. 25 (0. 10(0. 10 | &=
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#D12 |12, |2.25]0.45(0. 15]0. 15 2. 25(0. 25]0. 50 [0. 25]0. 10 [0. 10 | R &

#D13 (5.5 (2.25]0.45(0.15(0.15|2. 25|0. 25 |- - 0.10(0. 10 | R =

#D14 5.5 |2.25]0.45(0. 15]0. 15 2. 25 (0. 25|1. 50 [0. 80|0. 10 [0. 10 | R &

[0052] K4 BXTLEB 7757 S SRR PERE T A 45 2R

[0053] = — EnE ERERE | PRTIE (Ca oo
bl [ EEE | ERRE | ERE | () | KRR | gaan
{ 3Pa) { 2Pz [ EEEHE (30 EEA
#TH
(AZRL)
#D2
233 122 1 & 6 &
(AMED)
ED3 243 144 4 = 11 =
#0 3R 142 4 E 12 =
548 235 137 3 = 1 2
#D§ 137 141 s E 10 =
= ~ = — = — =
=T 2443 153 7 T 14 =
STy 08 133 10 E 13 =
D9 138 147 T E 3 =
D10 226 142 3 E 3 E
— - =] 1=
=Dt 183 112 12 £ g T
#D13 240 131 7 b 12 T
ERE 188 123 18 2 3 2

[0054]  HHERARIIASE RAT &N, AMHBAHBESE D1, D2) , AHIFSSEA RIFH
SAE K PEREE I o HHSERERIS. X ELBID3-67] WL, RN R on R A LA RR
SRR, (A R AR BAC T Sl e IR S/ 4l 4y HHSEHEHI5.
XFEBIDTRI AL, A INSr e R Al PLEE & 3P, BG S IBAVE SR A s inCa
MR . SRR, XTELBIDS. DIRT UL, H A I & A B I BAT 25 (15 2
R, WL s S WSO T . HSEHEEI5. XS D10 R] I,
BRI Z N, A& ERRPE T . RSERER5. X EFIDIL. DI2A I,

14



WO 2024/066022 PCT/CN2022/135670

[0055]

[0056]
[0057]

[0058]

[0059]

[0060]

BALMALE & FECE S 7720 MR 25 N e, 1w W RS & S 2 M SRR TE AR o

HSEREE15. X EEfID13, DI4RT WL, AEINZn. Moo 230G 6 IR E T
, T R A A S B M S B PR RE

AR HAE I EARFHELE T

(D BTHETRLTME SRR LAS BRI R AR TRs
PEARAL ILAEBE & & R AR B, 7RG BB ISR T IRmAZE . b th
B, MU RIS ARSI, . EARRE P, 1 A
A%, T2 RIFHEM La-Sn—Ce (Pr) A ESEI TR, Wit L oM tHs
SAV BRI DL VA B IR R, A ki T AL-REMHT B3R . i/ HAE R
, IR EH AR HAh, BRI, ik at T A Ak
R FMLaynz, H@ESnIRHEECA BORSE T A MIBUAR, Winkee
LA Ce/Pr IR i 1 6 2o R AT R

(2) RE-AEHIE AR . Mg—Al/Mg—ALl-REA 41k R ASBEIA BIFAAE SR (1 PE
WAVERE, Mg-Al-CafAMAEEA &k R F LW Cayt R /RIS R4 8 R I TE U
SRR PR F SR Se B BEMA IR . — T TR & B Cat 2 AN RETE A RV FR
WRRCR, W51, i RECas A MG R A RS, Al 2Calfith th 4Rk K
K, HIGIERC A G E S BN S E RS, ik, Mi-tnREaMA
BRIRmi A & 12EERE . B SRR BRI R RE IR AR T &

(3) Ca-SrEANH . CafiiEASMMERENCEITER, BE T ENCaz S
SOMPRLEPEIE I  1i1 Ca 2 PR Ui R BELIA T B TE A g o SrIRlATR T
., HCaBMLLr, GG A EMERIEM, Mamn—g LElrsr
ToE, AEPIERIREIMg L TSr2 R, A R AL -CafE AR RS, 22
LBV AGMEN, ARES SRR, REREG T SSN=ERET
FPERE

DA E A AS R AR s i ], R AR RIS RR Bl A B (0 L RIE R, LR
A HRE IR BT, R F AR A 10 B 5 2 B 1 oA 2 BT AR R S R A A e, B
L/ ()22 P AR AR O IR AR U3 5 B4 72 AR Wi 1 & AR 37 V8 B Y
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[BUAER 1]

[BUAER 2]

[BUAEKR 3]

[BUAER 4]

[BUAEKR 5]

[BUAEKR 6]

[BUAESR 7]

PCT/CN2022/135670

PR 2K A5
—Mm LSt TR EANEEGSE, o, REA S, A
WRHS: Al: 4.0-7.0%, RE: 2.0-4.0%, AE: 1.7-3.0%. Zn: 0.01
=0.80%, LAMMn: 0.01-0.40%, HANEEUSAFIREGII AT Ik
REfLffiLay Sm. CeftPr, REHLastz & & (b b N70-90% Smt®& & &
HEEA10-30%. CeMPrmR & &G THE A RT20%, FrikAEf$ECa
Misr, FridCalgSrifa & &y, CatE & & 4 N80-90%. Srom& &
=5 N 10-20%.
WA R IR M 2 5 T Rm E S MBEES &, K, #hE
HAartrt, PR ARl R BUESE: Fe<< 0.02%, Si<< 0.01%, Cu
< 0.002%, Ni<< 0.001%.
—Mm LSt TR EANEEGSE, o, REA S, A
WRHS: Al: 3.0-9.5%, RE: 1.5-5.0%, AE: 1.5-4.0%. Zn: 0.01
=0.80%, LAMMn: 0.01-0.40%, HANEEUSAFIREGII AT Ik
REALFfLay Sm. CeftPr, REHLajtz&re b N70-90%. Smtk & &
HEEA10-30%. CeMPrmR & &G THE A RT20%, FrikAEf$ECa
HISr,
WIRCR R FTR M £ 5 nm S BEREG 6, K prikca5s

&

rif S ET, CanES 8 5L N80-90%. SromEa & b N10-20%

WA ZERPTR M L 5L e m E S MBS &, Hh, %R
HAartrt, PR ARl R BUESE: Fe<< 0.02%, Si<< 0.01%, Cu
< 0.002%, Ni<< 0.001%.

—Mm LSt TR EANEEGSE, o, REA S, A
WRHS: Al: 3.0-9.5%, RE: 1.5-5.0%, AE: 1.5-4.0%. Zn: 0.01
=0.80%, LAMMn: 0.01-0.40%, HANEEUSAFIREGII AT Ik
REALFELa, FriAAEfLFECa.

WA RO PR M L 5 nsm E S BG4, Hrb, Prikal
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[BUAEKR 8]

[BUAER 9]

[BCRIE R 10]

[RCRIE SR 11]

[RCRIE R 12]

[BCRIE R 13]

[(BAEER 14]

PCT/CN2022/135670

L ETEE 4. 0-7. 0%, FTIARES BIEH2. 0-4. 0
%, FRARE BILHEL 7-3. 0% JFrkZnd &EE0. 01-0. 60%, JridMn
VLR 1-0. 2 %.
WA R TITR M 2 5 R e GBS 4, Hrh, PrkRE
EALFESm, Ce MePro
WA ZERSPTR M L 5t e GBS 4, Hrh, REWLa
TR S E G IEAT0-90%. SwtR & E G A10-30%. CeMPricR & &
Bkl AN KT 20%.
WA RS PTR M = 5L n R GBS &, Hrh, kAR
EALHEST .
WA R 10RO £ 5T R E SNBSS, K, Jikca
HSrifa ey, Can#E &= At 80-90%. Srotg & & At ~10-2
0%«
WA RO TR M 2 5t e S MBEES &, Hrh, %R
HAartrt, PR ARl R BUESE: Fe<< 0.02%, Si<< 0.01%, Cu
< 0.002%, Ni<< 0.001%.
— P BCRI B RO A 1R L 5 e R B A RIS S & 01k
, Horh, AR PR

VIETAR R E b, FLEMeBE. A%E. Zn¥E. Mg-REA 4. Mg-AR
A4 Mg Mnd 4
S2. RPN, HHTAMgsE. ALEEL)S, FHEET00-730 C,
WIKIMAPTIRZnsE . Mg-REG 4. Mg-AEG 4. Mg-Mn&4, MfL)E7e
RS, SR A A
S3. FE20-35 minfg, BRAIFIMAMER, 7E700-710
CHEIRALFE20-35 Min;
SA. KEERESHR)G, $EO.5-1.0 h, PUE, WA, SRR EER
H&.

AR EE SR ISP B EE & G 6 5%, e, iridMeg-RES 4t
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, REE &520-45%.
[RMEER 151 WBUCMIEDR I3 BB & i Tk, Hidr, FridMg-AES &
, CaBCat+Srif iR A H 7 HIEEN15-40 %,
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