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TABLE 2 Unalloyed Magnesium and Magnesium-Alloy Registration
(A Registration Record of Magnesium Alloys with Established Designations and Chemical Composition)

NOTE—Cast or wrought product compositions may differ from casting ingot compositions.

Designation Chemical Composition, % max unless shown as a range or as a min
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Z
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Specific Each Total

9980A M19980 B 92/B 92M 99.80
min

0.02 0.10 0.001 0.01 Sn
0.01 Pb
0.006 Na

0.05

9980B M19991 B 92/B 92M 99.80
min

0.02 0.10 0.005 0.01 Sn
0.01 Pb

0.05

9990AA M19990 B 92/B 92M 99.90
min

0.003 0.04 0.004 0.001 0.005 0.01

9995AA M19995 B 92/B 92M 99.95
min

0.01 0.003 0.004 0.001 0.005 0.01 Ti 0.005

9998AA M19998 B 92/B 92M 99.98
min

0.004 0.0005 0.002 0.002 0.0005 0.003 0.001 Ti
0.00003 B
0.001 Pb

0.005

AJ52AB M17520 B 94 C 4.5-
5.5

0.010 0.004D 0.24-
0.6D

0.001 0.10 1.7-
2.3

0.22 0.01

AJ52ABE M17521 B 93/B 93M C 4.6-
5.5

0.008 0.004 0.25-
0.5

0.001 0.08 1.8-
2.3

0.20 0.01

AJ62AB M17620 B 94 C 5.5-
6.6

0.010 0.004D 0.24-
0.6D

0.001 0.10 2.0-
2.8

0.22 0.01

AJ62ABE M17621 B 93/B 93M C 5.6-
6.6

0.008 0.004 0.26-
0.05

0.001 0.08 2.1-
2.8

0.20 0.01

AM50A M10500 B 94 C 4.4-
5.4

0.010 0.004D 0.26-
0.6D

0.002 0.10 0.22 0.02

AM50AE M10501 B 93/B 93M C 4.5-
5.3

0.008 0.004 0.28-
0.50

0.001 0.08 0.22 0.01

AM60A M10600 B 94 C 5.5-
6.5

0.35 0.13-
0.6

0.03 0.50 0.22

AM60A M10601 B 93/B 93M C 5.6-
6.4

0.25 0.15-
0.50

0.01 0.20 0.20 0.30

AM60B M10602 B 94 C 5.5-
6.5

0.010 0.005D 0.24-
0.6D

0.002 0.10 0.22 0.02

AM60BE M10603 B 93/B 93M C 5.6-
6.4

0.008 0.004 0.26-
0.50

0.001 0.10 0.20 0.01

AM100A M10100 B 80
B 199
B 403

C 9.3-
10.7

0.10 0.10-
0.35

0.01 0.30 0.30 0.30

AM100A M10101 B 93/B 93M C 9.4-
10.6

0.08 0.13-
0.35

0.010 0.20 0.2 0.30

AS21A M10210 B 94 C 1.8-
2.5

0.01 0.005 0.18-
0.7

0.001 0.7-1.2 0.20 0.01

AS21AE M10211 B 93/B 93M C 1.9-
2.5

0.008 0.004 0.2-0.6 0.001 0.7-1.2 0.20 0.01

AS21BB M10212 B 94 C 1.8-
2.5

0.008 0.0035 0.05-
0.15

0.001 0.06-
0.25

0.7-1.2 0.25 0.01

AS21BBE M10213 B 93/B 93M C 1.9-
2.5

0.008 0.0035 0.05-
0.15

0.001 0.06-
0.25

0.7-1.2 0.25 0.01

AS41A M10410 B 94 C 3.5-
5.0

0.06 0.20-
0.50

0.03 0.50-
1.5

0.12
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TABLE 2 Continued

Designation Chemical Composition, % max unless shown as a range or as a min
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Z
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AS41A M10411 B 93/B 93M C 3.7-
4.8

0.04 0.22-
0.48

0.01 0.60-
1.4

0.10 0.30

AS41B M10412 B 94 C 3.5-
0.7D

0.02 0.0035D 0.35-
0.7

0.002 0.50-
1.5

0.12 0.02

AS41BE M10413 B 93/B 93M C 3.7-
4.8

0.015 0.0035 0.35-
0.6

0.001 0.60-
1.4

0.10 0.01

AZ31B M11311 B 90/B 90M
B 91
B 107/
B 107M
B 843

C 2.5-
3.5

0.04 0.05 0.005 0.20-
1.0

0.005 0.10 0.6-1.4 0.30

AZ31C M11312 B 107/
B 107M

C 2.4-
3.6

0.10 0.15-
1.0F

0.03 0.10 0.50-1.5 0.30

AZ31D M11313 B 843 C 2.5-
3.5

0.04 0.04 0.002 0.20-
1.0

0.0010 0.05 0.6-1.4 0.01 0.30

AZ61A M11610 B 91
B 107/
B 107M

C 5.8-
7.2

0.05 0.005 0.15-
0.5

0.005 0.10 0.40-1.5 0.30

AZ63A M11630 B 80 C 5.3-
6.7

0.25 0.15-
0.35

0.01 0.30 2.5-3.5 0.30

AZ63A M11631 B 93/B 93M C 5.5-
6.5

0.20 0.15-
0.35

0.010 0.20 2.7-3.3 0.30

AZ63B M11632 B 843 C 5.3-
6.7

0.02 0.003 0.15-
0.7

0.002 0.10 2.5-3.5 0.30

AZ63C M11634 B 843 C 5.3-
6.7

0.05 0.003 0.15-
0.7

0.003 0.30 2.5-3.5 0.30

AZ63D M11636 B 843 C 5.0-
7.0

0.10 0.003 0.15-
0.7

0.003 0.30 2.0-4.0 0.30

AZ80A M11800 B 91
B 107/
B 107M

C 7.8-
9.2

0.05 0.005 0.12-
0.5

0.005 0.10 0.20-0.8 0.30

AZ81A M11810 B 80
B 199
B 403

C 7.0-
8.1

0.10 0.13-
0.35

0.01 0.30 0.40-1.0 0.30

AZ81A M11811 B 93/B 93M C 7.2-
8.0

0.08 0.15-
0.35

0.010 0.20 0.5-0.9 0.30

AZ91A M11910 B 94 C 8.3-
9.7

0.10 0.13-
0.50

0.03 0.50 0.35-1.0

AZ91A M11911 B 93/B 93M C 8.5-
9.5

0.08 0.15-
0.40

0.01 0.20 0.45-0.9 0.30

AZ91B M11912 B 94 C 8.3-
9.7

0.35 0.13-
0.50

0.03 0.50 0.35-1.0

AZ91B M11913 B 93/B 93M C 8.5-
9.5

0.25 0.15-
0.40

0.01 0.20 0.45-0.9 0.30

AZ91C M11914 B 80
B 199
B 403

C 8.1-
9.3

0.10 0.13-
0.35

0.01 0.30 0.40-1.0 0.30

AZ91C M11915 B 93/B 93M C 8.3-
9.2

0.08 0.15-
0.35

0.010 0.20 0.45-0.9 0.30

AZ91D M11916 B 94 C 8.3-
9.7

0.030 0.005D 0.15-
0.50D

0.002 0.10 0.35-1.0 0.02
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TABLE 2 Continued

Designation Chemical Composition, % max unless shown as a range or as a min
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Z
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AZ91DE M11917 B 93/B 93M C 8.5-
9.5

0.025 0.004 0.17-
0.40

0.001 0.08 0.45-0.9 0.01

AZ91E M11919 B 80
B 199
B 403

C 8.1-
9.3

0.015 0.005G 0.17-
0.35

0.0010 0.20 0.40-1.0 0.01 0.30

AZ91E M11918 B 93/B 93M C 8.3-
9.2

0.015 0.005 0.17-
0.50

0.0010 0.20 0.45-0.9 0.01 0.30

AZ92A M11920 B 80
B 199

C 8.3-
9.7

0.25 0.10-
0.35

0.01 0.30 1.6-2.4 0.0

AZ92A M11920 B 403 C 8.3-
9.7

0.10 0-0.35 0.01 0.30 1.6-2.4 0.30

AZ92A M11921 B 93/B 93M C 8.5-
9.5

0.20 0.13-
0.35

0.010 0.20 1.7-2.3 0.30

AZ101AH M11101 C 9.5-
10.5

0.05 0.005 0.13-
0.05

0.005 0.05 0.75-
1.25

0.30

EQ21A M18330 B 80
B 199
B 403

C 0.05-
0.10

0.01 1.5-
3.0I

1.3-1.7 0.40-
1.0

0.30

EQ21A M18330 B 93/B 93M C 0.05-
0.10

0.01 1.5-
3.0I

0.01 1.3-1.7 0.30-
1.0

0.0

EV31AJ M12310 B 80 C 0.01 1.0-
1.7

0.010 2.6-3.1 0.0020 0.4K 0.05 0.20-
0.50

0.40-
1.0

0.01

EV31AJ M12311 B 93/B 93M C 0.01 1.0-
1.7

0.010 2.6-3.1 0.0020 0.4K 0.05 0.20-
0.50

0.3-
1.0

0.01

EZ33A M12330 B 80
B 199
B 403

C 0.10 0.01 2.5-
4.0L

2.0-3.1 0.50-
1.0

0.30

EZ33A M12331 B 93/B 93M C 0.03 0.010 2.6-
3.9L

0.01 2.0-3.0 0.3-
1.0

0.30

K1A M18010 B 80
B 403

C 0.40-
1.0

0.30

K1A M18011 B 93/B 93M C 0.03 0.010 0.01 0.30-
1.0

0.30

M1A M15100 B 107/
B 107M

C 0.30 0.05 1.2-2.0 0.01 0.10 0.30

M1C M15102 B 843 C 0.01 0.02 0.03 0.50-
1.3

0.001 0.05 0.05 0.30

QE22A M18220 B 80
B 199
B 403

C 0.10 0.01 1.8-
2.5I

2.0-3.0 0.40-
1.0

0.30

QE22A M18221 B 93/B 93M C 0.03 0.15 0.010 1.9-
2.4I

0.01 2.0-3.0 0.2 0.30-
1.0

0.0

WE54A M18410 B 80 C 0.03 0.2 0.03 1.5-2.0 0.005 2.0M 0.01 4.75-5.5 0.20 0.3-
1.0

0.20 0.30

WE54A M18410 B 93/B 93M C 0.03 .20 0.15 1.5-2.0 0.005 2.0M 0.01 4.75-5.5 0.20 0.3-
1.0

0.30

WE54A M18410 B 107/
B 107M

C 0.03 0.2 0.03 1.5-2.0 0.005 2.0M 0.01 4.75-5.5 0.20 0.40-
1.0

0.2

WE43A M18430 B 80 C 0.03 0.01 0.2 0.15 2.0-2.5 0.005 1.9M 0.01 3.7-4.3 0.20 0.40-
1.0

0.2

WE43A M18431 B 93/B 93M C 0.03 0.18 0.15 2.0-2.5 0.005 1.9M 0.01 3.7-4.3 0.20 0.3-
1.0

0.30
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TABLE 2 Continued

Designation Chemical Composition, % max unless shown as a range or as a min
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WE43B M18432 B 80 C 0.02 0.010 0.2 0.03 2.0-2.5 0.005 1.9M N 3.7-4.3 0.20N 0.40-
1.0

0.01

WE43B M18432 B 107/
B 107M

C 0.02 0.010 0.2 0.03 2.0-2.5 0.005 1.9M N 3.7-4.3 N 0.40-
1.0

0.01

WE43B M18433 B 93/B 93M C 0.01 0.18 0.03 2.0-2.5 0.004 1.9M N 3.7-4.3 N 0.3-
1.0

0.01

ZC63A M16331 B 80 C 2.4-
3.0

0.25-
0.75

0.01 0.20 5.5-6.5 0.30

ZC63A M16331 B 93/B 93M C 2.4-
3.00

0.25-
0.75

0.001 0.20 5.5-6.5 0.30

ZE41A M16410 B 80
B 403

C 0.10 0.15 0.01 0.75-
1.75L

3.5-5.0 0.40-
1.0

0.30

ZE41A M16411 B 93/B 93M C 0.03 0.15 0.01 1.0-
1.75L

0.01 3.7-4.8 0.30-
1.0

0.30

ZE63A M16631 B 93/B 93M C 0.03 0.010 2.0-
3.0

0.01 5.5-6.0 0.3-
1.0

0.30

ZK40A M16400 B 107/
B 107M

C 3.5-4.5 0.45
min

0.30

ZK51A M16510 B 80 C 0.10 0.01 3.6-5.5 0.50-
1.0

0.30

ZK51A M16511 B 93/B 93M C 0.03 0.010 0.01 3.8-5.3 0.3-
1.0

0.30

ZK60A M16600 B 91
B 107/
B 107M

C 4.8-6.2 0.45
min

0.30

ZK61A M16610 B 80
B 403

C 0.10 0.01 5.5-6.5 0.6-
1.0

0.30

ZK61A M16611 B 93/B 93M C 0.03 0.010 0.01 5.7-6.3 0.3-
1.0

0.30

AFor nuclear applications the cadmium and boron (high-capture cross-section elements) shall be specified as follows:
Cadmium, max, % 0.0001 or 0.00005
Boron, max, % 0.00007 or 0.00003

B Alloys AJ52A, AJ62A, and AS21B are patented compositions for elevated temperature applications. Interested parties are invited to submit information regarding the identification of alternatives to these compositions
to ASTM International. your comments will receive careful consideration at a meeting of the responsible technical committee, which you may attend. ASTM International takes no position respecting the validity of any
patent rights asserted in connection with any item mentioned in this specification. Users of this specification are expressly advised that determination of the validity of any such patent rights, and the risk of infringement
of such rights, are entirely their own responsibility.

C Remainder.
D For alloys AS41B, AM50A, AJ52A, AM60B, AJ62A, and AZ91D, if either the minimum Manganese or maximum Iron content is not met, then the permissible Iron to Manganese ratio shall not exceed 0.010, 0.015,

0.021, and 0.032, respectively.
EBeryllium 0.0005 – 0.0015.
F Manganese minimum limit need not be met if Iron is 0.005 % or less.
G If the iron content exceeds 0.005 %, the Iron to Manganese ratio shall not exceed 0.032 for AZ91E alloy.
HRod for welding AZ91 and AZ92 alloys.
I Rare earth elements are in the form of Didymium, with not less than 70 % Neodymium and remainder substantially Praesodymium.
J Alloy EV31A is a patented composition, suitable for elevated temperature applications. Interested parties are invited to submit information regarding the identification of alternatives to these compositions to ASTM

International. Comments will receive careful consideration at a meeting of the responsible technical committee, which you may attend. ASTM International takes no position respecting the validity of any patent rights
asserted in connection with any item mentioned in this specification. Users of this specification are expressly advised that determination of the validity of any such patent rights, and the risk of infringement of such rights,
are entirely their own responsibility.

K Other Rare Earths may also be present to a total maximum of 0.4 %. These Rare Earths shall principally be Cerium, Lanthanum, and Praseodymium.
L Total Rare Earths (TRE) are principally a mixture of Cerium, Lanthanum, Neodymium and Praseodymium. The Cerium content should not be less than 45 % of the TRE.
M Other Rare Earths shall be principally heavy rare earths, such as Gadolinium, Dysprosium, Erbium, and Ytterbium. Other Rare Earths are derived from the Yttrium, typically 80 % Yttrium and 20 % heavy rare earths.
N Zinc + Silver content shall not exceed 0.20 % in WE43B.
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