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(57) Abstract: The present invention relates to a magnesium alloy material and a method for producing same. A magnesium alloy
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AAde Hadd] & FxE viade FEAY EHL P1200
5 AEGAZIA dAntg ¥, 59 NaCl =9 2& 3.5 F3% NaCl £ A7)
stadlg FEAE FASAT. oW, AANFEL 25T(RFL)A F5ct.
2o FARez, 7] wtadle FFAE A9 3.5 FH% NaCl oA
72 AN 5 FAsL, 200g/L FES IFAHCr0) |AE ol gEd A A
=€ AASUNG. 2 23, JA AF FA WS SHd o,
10 371 54 1€ $3f vtavlg F3A49 2ASE(39: mpy) S SR8

FH 55 m/year (mpy) = 8760(h/year) x 10(mm/cm) x FA 2422 (g)/ (AH

AE(g/en’) x AAAZHD) x =EWH (o))

15
(£ 1]
T2 gay THEIS | AHZRA | BASE
RE &2
(Wt.%)
Hlmo| | Mg-3Al-0.3Mn-0.1Sc 0 FxTY 1.20
MA|O| | Mg-3AI-0.3Mn-0.15¢-0.3MM 0.3 =X 0.69
(0.3MM=0.15Ce-0.075La-
0.045Nd-0.03Pr)
AAl0 | Mg-3Al-0.3Mn-0.1Sc-1.0MM 1.0 Z=xY 0.45
(1.0OMM=0.5Ce-0.25La-
0.15Nd-0.1Pr)
AAI0 | Mg-3A1-0.3Mn-0.15¢c-0.01Ce 0.01 ZRTY 1.20
AAlG | Mg-3AI-0.3Mn-0.15¢-0.03Ce 0.03 =X 1.19
MAlG] | Mg-3AI-0.3Mn-0.15¢-0.1Ce 0.1 ZAY 0.98
AAl0] | Mg-3A1-0.3Mn-0.1S¢c-0.3Ce 03 F=TY 0.43




WO 2020/122472 PCT/KR2019/016489

MAl0] | Mg-3Al-0.3Mn-0.1Sc-1.0Ce 1.0 F=XIY 0.45
AAl0] | Mg-3Al-0.3Mn-0.15¢c-0.3Pr 0.3 FEEX 0.66
AMAl0] | Mg-3Al-0.3Mn-0.15¢-0.1Gd 0.1 ZFxTY 1.11
MAl0| | Mg-3Al-0.3Mn-0.15¢-0.3Gd 0.3 =E I\ 0.80
AAI0] | Mg-3Al-0.3Mn-0.15¢-0.1Nd 0.1 =R 0.99
AAl0] | Mg-3A1-0.3Mn-0.1Sc-0.5La 0.5 Z=RXY 0.72
MAl0 | Mg-3AI-0.3Mn-0.1Sc-0.1Sm 0.1 FEXY 1.05
AAl0f | Mg-3A1-0.3Mn-0.15¢-0.3Sm 0.3 ZEXT 0.70
AMAl0] | Mg-3Al-0.3Mn-0.1Sc-0.55m 0.5 =R 0.73
MA[O| | Mg-3A1-0.3Mn-0.15¢c-0.1Ho 0.1 XX 1.06
AAl0] | Mg-3AI1-0.3Mn-0.1Sc-0.3Ho 0.3 =R 0.54
MA0] | Mg-3AI-0.3Mn-0.1Sc-0.5Ho 0.5 FEZRTY 0.47
AAl0f | Mg-3Al-0.3Mn-0.1Sc-0.1Er 0.1 R 1.02
AAI0] | Mg-3AI-0.3Mn-0.1Sc-0.3Er 0.3 Z=AY 0.65
AAl0 | Mg-3Al1-0.3Mn-0.1Sc-0.5Er 0.5 FATY 0.43
AAl0] | Mg-3A1-0.3Mn-0.1Sc-0.1Yb 0.1 Z=XXY 1.16
AMAlO | Mg-3Al-0.3Mn-0.1Sc-0.3Yb 0.3 ZETY 0.64
AAl0] | Mg-3A1-0.3Mn-0.1Sc-0.5Yb 0.5 =Y 0.57
[£ 2]
=N a2y oHEtS MEZRA | 2ASE
RESE
(Wt.%)
H 20| | Mg-0.3AI-0.015Mn-0.02Sc 0 Fx=TY 5.23
AAJ0] | Mg-0.3A1-0.015Mn-0.025¢- 0.03 A 4.24
0.03Ce
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Hlm6| | Mg-3Al-0.3Mn-0.1Sc 0 T 1.20
AAl0] | Mg-3AI-0.3Mn-0.15¢-0.3Ce 0.3 =P Y 0.43
H|mo| | Mg-6Al-0.3Mn-0.1Sc 0 T 0.77
AAIG| | Mg-6A1-0.3Mn-0.15c-0.3Ce 0.3 == 0.45
MA|0| | Mg-6AI-0.3Mn-0.1Sc-0.3Ce- 0.3 FZX 0.37
0.3Y
H|:6| | Mg-12AI-0.3Mn-0.1Sc 0 FExX 0.39
AAl0] | Mg-12A1-0.3Mn-0.1S¢c-0.1Ce 0.1 FEX 0.26
MAlG] | Mg-12Al-0.3Mn-0.15¢c-0.3Ce 0.3 =W 0.16
MA|G| | Mg-12AI1-0.3Mn-0.1Sc-1.0Ce 1.0 =M 0.14
AAI0| | Mg-12A1-0.3Mn-0.1S¢c-2.0Ce 2.0 ZEXA 0.14
H20| | Mg-15AI-0.3Mn-0.1Sc 0 FE=A 0.38
AMAlG | Mg-15A1-0.3Mn-0.15¢c-0.3Ce 0.3 F=xXY 0.14
AAl0] | Mg-15A1-0.3Mn-0.1Sc-0.3Pr 0.3 FEX 0.16
AMAIG | Mg-15A1-0.3Mn-0.15¢-0.3Gd 0.3 S| 0.14
AAIG | Mg-15A1-0.3Mn-0.15¢-0.3Nd 0.3 FEXN 0.15
AAlG | Mg-15A1-0.3Mn-0.15¢-0.3La 0.3 ZxEA 0.15
AAl0 | Mg-15A1-0.3Mn-0.15¢-0.3Sm 0.3 EX I 0.13
MA0| | Mg-15AI1-0.3Mn-0.15¢c-0.3Ho 03 = 0.13
AMAG| | Mg-15A1-0.3Mn-0.1Sc-0.3Er 0.3 =M 0.16
MAlG | Mg-15A1-0.3Mn-0.15¢-0.3Yb 0.3 ZxT 0.14
(& 3]
T2 a9 HEIE | A[HZH | BASE
RESEZ
(wt. %)

10



WO 2020/122472 PCT/KR2019/016489

HlmO0 | Mg-0.3Al-0.015Mn-0.02Sc 0 Fxxy 5.23

MAl0] | Mg-0.3A1-0.015Mn-0.02Sc- 0.03 ZXXY 4.24
0.03Ce

AAJ0] | Mg-0.3A1-0.015Mn-0.02Sc- 0.03 R 341
0.03Pr

AAIG | Mg-0.3A1-0.015Mn-0.025c- 0.03 =N 3.56
0.03Gd

AMAl0| | Mg-0.3A1-0.015Mn-0.02Sc- 0.03 =AY 3.69
0.03Nd

MAl0 | Mg-0.3A1-0.015Mn-0.02Sc- 0.03 =AY 6.85
0.03La

AMAJG] | Mg-0.3A1-0.015Mn-0.02Sc- 0.03 FEXY 3.20
0.03Sm

AAI0 | Mg-0.3A1-0.015Mn-0.02Sc- 0.03 ZRTY 4.83
0.03Ho

AA|O] | Mg-0.3A1-0.015Mn-0.02Sc- 0.03 Z=AXY 3.62
0.03Er

AAl0] | Mg-0.3A1-0.015Mn-0.02Sc- 0.03 =E N 3.15
0.03Yb

Hl0]| | Mg-3AI-0.3Mn-0.1Sc 0 Fxx| 1.20

MA[0| | Mg-3A1-0.3Mn-0.15¢-0.3Ce 0.3 ESE | 0.43

H|m0| | Mg-3AI-0.6Mn-0.1Sc 0 F=xx 3.52

AMAlG| | Mg-3A1-0.6Mn-0.1S¢c-0.3Ce 0.3 Z=xXY 1.99

H20]| | Mg-3Al-1.0Mn-0.1Sc 0 F=xxY 3.95

AA[0] | Mg-3Al-1.0Mn-0.15¢-0.3Ce 0.3 Z=x Y 414

AAI0| | Mg-3AI-1.0Mn-0.15¢c-0.3Pr 0.3 == 2.93

11
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AAI0] | Mg-3Al-1.0Mn-0.15¢-0.3Gd 0.3 =R 2.84
AAJG | Mg-3Al-1.0Mn-0.1Sc-0.3Nd 03 R 3.27
AA0] | Mg-3Al-1.0Mn-0.15¢c-0.3La 0.3 A 4.59
AMA0] | Mg-3Al-1.0Mn-0.1Sc-0.35m 0.3 XA 3.02
AMAIO| [ Mg-3Al-1.0Mn-0.15¢c-0.3Ho 0.3 =X 2.92
AAlG| | Mg-3AI-1.0Mn-0.15¢-0.3Er 0.3 == 4.61
AAl0 | Mg-3Al-1.0Mn-0.15¢-0.3Yb 03 ZAAY 3.62
(& 4]
T8 gay ZHEIE  AEHZRH | BA&E
RESE
(Wt.%)
H[mO]| | Mg-3Al-0.3Mn-0.3Ce 0.3 Fxx 1.39
Hlmo| | Mg-3Al-0.3Mn-0.1Sc 0 F=TY 1.20
AAJG] | Mg-3AI1-0.3Mn-0.15¢-0.3Ce 0.3 ZFxAY 043
Hlmoj | Mg-3Al-0.3Mn-0.3Sc 0 EX 3 1.19
AAJ0] | Mg-3Al1-0.3Mn-0.35¢-0.3Ce 03 Ep I 043
H| 20| | Mg-3Al-0.3Mn-0.5Sc 0 FxxY 0.47
AAJ0 | Mg-3Al-0.3Mn-0.55¢-0.3Ce 0.3 =N 0.51
MA[G | Mg-3Al-0.3Mn-0.55¢-0.3Pr 0.3 =Y 0.52
AAI0] | Mg-3Al-0.3Mn-0.55¢-0.3Nd 0.3 F=xIY 0.41
AAJ0] | Mg-3Al-0.3Mn-0.55¢-0.3Gd 03 R 043
AA|0] | Mg-3Al-0.3Mn-0.55¢-0.3La 0.3 Z=RT 0.50
AMAIG| | Mg-3Al-0.3Mn-0.55¢-0.3Sm 0.3 XX 0.44
AAlG | Mg-3AI-0.3Mn-0.55¢-0.3Ho 0.3 T 0.53
AAI0] | Mg-3Al-0.3Mn-0.55¢-0.3Er 03 R 0.44

12
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AA|Gf Mg-3AI-0.3Mn-0.55¢-0.3Yb 0.3 FXY 0.47
[£ 5]
T EEY EE | AEEA | BASE
RESZ
(wt.%)

H| 1 off Mg-3Al-0.3Mn-0.1Sc-1Zn 0 FZ=X 1.30

ALA| Gl Mg-3Al-0.3Mn-0.1Sc-0.3Ce- 0.3 FZXY 0.83
1Zn

A Mg-3Al-0.3Mn-0.1Sc-0.3Pr- 0.3 FxX 0.96
1Zn

A Ao Mg-3AIl-0.3Mn-0.15¢-0.3Gd- 0.3 FZXY 0.85
1Zn

A A0 Mg-3Al-0.3Mn-0.1Sc-0.3Nd- 0.3 F=X 0.73
1Zn

A A0 Mg-3AIl-0.3Mn-0.1Sc-0.3La- 0.3 =M 101
1Zn

AA|G)| Mg-3AI-0.3Mn-0.1Sc-0.3MM- 03 F=XY 0.90
1Zn
(0.3MM=0.15Ce-0.075La-
0.045Nd-0.03Pr)

A A0 Mg-3Al-0.3Mn-0.1Sc-1.0MM- 10 EN N 0.90
1Zn
(1.0MM=0.5Ce-0.25La-
0.15Nd-0.1Pr)

Hj 1 0ff Mg-3Al-0.3Mn-0.1Sc-4Zn 0 F=X 1.53

13
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A A0 Mg-3Al-0.3Mn-0.1Sc-0.3Ce- 0.3 =X 1.07
4Zn
H| 1 0 Mg-3Al-0.3Mn-0.1S¢c-5Zn 0 FM 141
A0 Mg-3Al-0.3Mn-0.1Sc-0.3Ce- 0.3 TN 143
5Zn
(& 6]
T 2=9 ZHEHS AMBZA | BASE
RESE
(wt.%)
Hj 104 Mg-3Al-0.3Mn-0.1Sc-1Zn 0 FxzH 1.30
A A0 Mg-3Al-0.3Mn-0.1Sc-0.3Ce- 0.3 T 0.83
1Zn
A A0 Mg-3AI-O.3M n-0.15c¢-0.3Ce- 0.3 TN 0.56
1Zn-0.5Ca
A A0 Mg-3Ai-0.3Mn-0.1Sc-0.3Ce- 0.3 N | 0.28
17n-2.0Ca
B71 EAlM & & ARol, ¢FuE, W, B 2RF 24 HAde
AAd e FdEtE, AERF d4F AU 4= A9, JER 448 Avtee
Bl v FAEET wHE AL AT F Utk
o, JEF 948 Hrbste Z9SE 0.03 3% v RE 7F TEHE
Hlaoe] Fpols 74 £ Fgd 2 a7 g 2AE AT § g

v oohiel, T 2BFELE TFHA gt Ao 54 FE7)

71 Z¥Z+e]l Ce, Pr, Nd, Gd, La, Sm, Ho, Er, Yb, EE o]E9 =3l
S ER A4 FF/ wet WMo o= AL FAHER HrE = Y.
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7] BAlAE In & W EFstE FEA tiFg 2= & F AT, 7[AA
54 ML A% In & EFE FFAAE Sc € RE da9 Aoz g

=
W4l FHHE A & 5 Ak,

371 A= Ca & © EFsE FaAd U 2= & 5 o, Wi

=4
54 #Fe A% Ca & EFete FFAIXME Sc € RE 949 Aoz A3
Rics Aol FAHT, 2388 WyHol £F FHHE AL & F AU,
A=

CIREE
U 2o $%o]l =T AL 2HS TFAE AN Bgo] BEd 24
2 %3

54 $4L AT Y ¢ TR FFINE Sc D RE 929 Ajgoz A
ko

48 WA

a2 oJEFS FFol FEY AS olEFS TTFHE YA Bgo) FEso]

Mlaguid 2ol 28w §FY HEe 2AHT & Ao} ¥ WAFL 0.3 U
=

7] & 7 & ZAd F uude JEoz Azxd viavd g9

GAA 9 H7t AFoltt,
(% 7]
THEHE
AlH
T2 2a8 RE S & o
=d
(Wt %)
Hlm0| | Mg-3AI-0.3Mn-0.1Sc-1Zn 0 oo x| 1.51
Mg-3AI-0.3Mn-0.1Sc-1Zn-
0.3MM
A0 0.3 QA Y 0.78
(0.3MM=0.15Ce-0.075La-
0.045Nd-0.03Pr)
Mg-3AI-0.3Mn-0.1Sc-1Zn-
A A0 0.3 oo i 0.81
0.3Gd
MA|0] | Mg-12Al-0.3Mn-0.15¢-0.3Ce 0.3 2F A Y 0.26
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E o] o AAdo] W& Al, Mn, 2 Sc

=
= =
A Ce & TFSHE AW B3 4I3]) 48 ¥4 $58 nad AL L

o» ofy

TEE, SEM AMRES B3 B 2He dFe EA4L #<l sisit
T 1 & Mg-3A1-0.3Mn-0.1Sc-1Zn &F ¢4 Wi 2l
FT FAEARRAE Aotk olgg mAxRZF B4

ol 82 Fe £ Xt Al-Mn-Fe Al 42 R Al-Mn-Sc Y=A7F BAHA Ade
ey }.

% 2 & Mg-3A1-0.3Mn-0.1Sc-1Zn-0.3Gd && ¢IA Wil FAH o|xp4t
PYAE BHAFE FAAAED A Ao}, o]z
0.3Mn-0.1Sc-1Zn =l Gd & 22 JEF Y47t H7EHE B4E Fe & 335l
WA7E FAdel YD Al-Mo-RE JAF %ol YXd= :mol-d(core-shell)
FH olFHAI FAHAEE ¢ F Atk dwHOS=ZE Fe E
A71833 A7t Eol viavle FEelAMe maduld 2L dAdgsie
Ao &HA Aded, A7} Zo] o]F YA Fojo| EA st AR E 14
FEoNA FaEAdEgo] AL F g7] Wi o dRe wiaZduy RS

A5 ZeA Ha o2 Js) FF WaHol FE F ot

PIUSIR R
o 4z &
N

2=
T
2

Ir

-
g
]
=
BN
N
Ao
2
o
ol
o)
0
[F%]
=
]

A ANFA Aolw

AT 47 BAR duthe
Fedhs SHFTUAN stel UsiolAm, SHPTEA o 2 w9
293 7 #F AEeERH E2H: BE W4 = 4 et 2 udel
= Aoz S4Hio} B,

I
iy
(o
fu o
L
ox
=2
X
N
>
oL
nx
>
2
il
lo
fd
rln
)
2

P

O

o

o
do
=2
kel
ot
i

Ir
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(373 1]

uladE
0.015 WA 1.0
WA 2.0 5%,

B AT O
ELE=

PCT/KR2019/016489

SHEA AA 100 %) tis), Al: 0.03 WA 16.0 =%, Mn:
Z2%, Sc: 0.02 WA 0.5 =%,

AR Ng 2 ETH I

JEF AA(RE): 0.03

A7) 3 EF Y94 ((RE)= La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er,

Tm, Yb T o|E2] Z¢L X dd= vl TFA.

[d7% 2]

Al 1FolA,

A7] AlERH AARE)= 0.1 WA 1.0 2F%2 L83+= vlau|g T2A.

[4+3% 3]

Al 13l A,

A7] vlavie A AA 100 FF%) s, Zn: 5.0 % #|9HS ¢

E3ete vtavle FEA.

[+ 4]

Al 3 ol A

A7) vtadlg A AA 100 T dEl, Zn: 0.1 WA 4.5 FF%E ¢

Tgste A vtavie EEA.

[3+% 5]

A 18oA,
471 mtadle A AA 100 FZ%e] 8, Ca: 2.0
X5t AQ vtavs A

[%-+% 6]

A 1 ol A,
A7] vladlg A AA 100 FF%] s, Y: 0.5
&= A vlavEs FEFA.

(373 7]
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AA 100 %ol Wsted, Al: 0.03 WA 16.0 =%, Mn: 0.015 WA
1.0 3%, Sc: 0.02 WA 0.5 3%, TEZF AEF 9A[RE): 0.03 WA
2.05%3%, 25 Mg £ B9 25828 X8t £98 FHsiE 9, &

A7 878 Fxo FEAE Axse 9A,E TEsHH,

A7l 3 ER Y94A(RE)= La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er,
Tm, Yb == oY X¥E X¥ste vtavls FaA9 Az,
[ 3 8]

A 7 gl A,

A7 €8L A7 JEF 94REE 0.1 WA 1.0 FHE X
ttavls de A A=y,
[+ 9]

A 7 ol A

A7 &% Az 100 %] oi&l, Zn: 5.0 $F% "HS o XFse=
vtavg gAY Az
[+ 10]

A 7 FoANA,

A7 &% A 100 el s, Ca: 2.0 TF% olsE o T gl
slavlg gFAe) Az, |
(3473 11]

A 7 FAA

A7 &% AA 100 TRl WiEl, Y: 0.5 FH% olFE o EIsE
ntavls A AEZHY.
[+ 12]

A 7 8o A

7] 8BS F2IY FZAE Axse GA o F,

271 FE2AC g8 44, ¢F, Y, 9F, T sy 2L 9
F3ste vtavle A AZUH

[37% 13]
Al 7 FoN A,

18
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871 €% Fx89 F2AE Axste A=,

600C WA 800TC =% WH A HAstE AL viavlg A AZWHE.
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