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Research Status of High Performance Die—casting Rare Earth
Magnesium Alloy Materials

FAN Xiaoze, WANG Rui, MA Jun, QI Ershuai
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Abstract: The research and development status of die-casting rare earth magnesium alloy materials in China in recent years

were reviewed. The existing die-casting rare earth magnesium alloy material systems were summarized and their properties

were analyzed. The future development direction is prospected.
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Tab.1 Mechanical properties of die casting magnesium alloys modified by RE elements
w(%) (25 °C) (150 C)
Al Zn Mn Ce La Y Nd o,/MPa  o,/MPa 6(%) o,/MPa o,/MPa &(%)
AZ91CelLa 9.00 070 020 029 0.15 - - 245 188 3.6 158 132 12
AM60Y 5.65 0.27 - - 0.99 238 160 7 126 92 11
AMS0YCe  5.00 040  0.60 - 0.30 - 245 140 43 213 110 9
AZ91Ce 892 0.61 1.12 - - - 170 105 3.6 167 100 8.9
AMS50Nd 520 0.013 0.30 - - 0.47 260 112 13 150 110 35
AZ91YCa® 892  0.63 - - - 1.16 Ca:1.45 246 190 3.5 226 137 6.5
AMS0Y 4.95 0.18 - - 0.92 239 145 - 170 110
AZ91Nd 855 0.63 028 - - 1.13 207 6.8 -
AZO91Y 870 052 0.20 - - 1.22 - 262 178 5.7 253 173 7.5
AZO1Y® . ) ) - - : - . - - 249 168 10.5
AZ91Nd® 9.05 0.67 - - - - 0.33 180 136 1.5 153 122 9.5
AZ91La 9.00 0.70 0.20 - 3.00 279 159 8 -
@ 200 C.,
©) 180 °C.,
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Tab. 2 Mechanical properties of Mg—Al-RE alloys
w(%) (25 °C) (150 C)
Al Ce La Nd oy/MPa o,/MPa (%) oy/MPa  o/MPa 6(%)
ACeLa44 4.08 2.04 1.90 247.0 140.0 12.5 142 106 29.5
ACeLaSm44 391 1.97 0.92 Sm:0.84 258.0 140.0 13.0 143 104 30.0
AlLa45 3.89 - 4.93 - 260.0 190.0 8.5 175 142 25.0
Mg8AIxNd 8.00 - - 0.5 251.8 224.8 5.5 - - -
MgSAI2Gd 5.00 - - Gd:2.0 212.5 131.6 4.1 - - -
AE33 3.50 - - 3.0 251.0 138.0 17.0 - - -
Mg4Al6La 4.87 - 6.48 - 236.0 - 4.5 - - -
3 _ —
Tab.3 Mechanical properties of Mg—RE-Zn alloys
w(%) (25 C) (200 C)
Zn La Y Zr o, /MPa o/MPa (%) oy/MPa o/MPa 5(%)
Mg-Y-Zn-Zr 0.99 - 4.51 0.41 233.4 148.1 14.1 208.0 - 18.0
Mg-La-Pr-Zn 1.00 4.0 - Pr:2.0 215.0 172.0 2.7 143.0 116.0 13.5
GWZ631K 0.80 Gd:6.0 3.00 0.5 223.0 176.5 5.8 170.0 163.5 53
4
Tab.4 Mechanical properties of other alloys
w(%) (25 °C) (200 C)
Al Zn Gd Y Zr oy,/MPa  o,/MPa (%) o, /MPa  o,/MPa 8(%)
ZA85C 5.0 8.0 - - Ca:0.6 183.0 - - 195.16 - -
GWI123K - - 12.0 3.0 0.5 251.8 249.0 2.6 220.4 202.6 4.0
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