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Table 1 Effect of alloying elements on mechanical properties

Elements Effects
Al Solution strengthening, precipitation strengthening at low temperature(<120C),
big advantage of better castability, higher tendency for microporosity
RE Advantage of better castability, solution and precipitation strengthening
at high and low temperature, raising cotrosion resistance
T Higher tendency for microporosity, the most effective element for increasing high
temperature strength and creep resistance, but radioactive
Y GRains refinement, increasing high temperature strength and creep resistance, raising corrosion resistance
Zn Inducing better castability, solution, improving melting solid flow,
tendency for microporosity, few effects on corrosion property
Zr Grain refinement, increasing in tensile propertics at room temperature, affinity for Fe, Al and Si elements
Mn Precipitation as Fe-Mn compound, grain refinement, increasing creep resistance and corrosion resistance
Si Lowering the castability, weak grain refinement, affinity with Al, Zn and Ag elements,
increasing creep resistance, but degrading corrosion resistance
X2 LBADHBMAREENPERG LR
Table 2 Moechanical properties comparison of varions typical alloys
Mechanical properties at RT Creep resistance
Alloys 150°C, 50 MPa Qthers
o /MPa 3/ MPa &% ;
Creep ratio / s
WES4 265 208 4
WE43 252 190 7 Applied for long term at Use.d in hn‘gh performance .rmssles anc:l .
200C~250°C automibles; higher cost and bitter castability
AZ91 222 126 53 5.0¢10° Better eastablllty: bitter mechanical
properties at HT
Better castability, better mechanical
Alloy 1 265 166 44 9.6x10° ’
Y 8x properties at RT and HT
Alloy 2 264 164 45 46x10° Better castab{hty, better mechanical
properties at RT and HT
Alloy 3 259 168 13 31x10° Better castablhty,. better mechanical
properties at RT
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Fig.2 Comparison of creeping rate for heat resistance

Mg alloys with Se
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Table 3 Mechanical properties comparison of various typical alloys in Noranda company

Creep resistance/%%

fMP . .
Alloys o e ik o (35 MPa, 200 h) Cfnrfo.s'm.’zr;ﬁm
RT I50C 175C  RT  150C 175C RT 150C 175C  150C  175TC gem
AZ91 239 170 138 157~ 108 ) 47 180 205 121 1.84 0.10
AEQ2 226 142 121 135 87 81 92 225 231 0.07 0.14 0.21
A0 290 255 248 155 149 154 32 64 7.1 0.18 0.15 0.34
AS41 249 153 127 132 94 85 89 168 180 0.3 0.5 0.16
Al 202 164 148 145 108 103 40 136 148 003 0.08 0.09
A2 233 149 133 138 102 97 88 164 214 007 0.05 0.14
N 236 152 137 133 101 98 103 164 201 0.12 0.06 0.13
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Fig.3 Mechanical properties of MRT alloys
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Research and Development of Heat Resistant Mg Alloys

Yan Yungi, Zhang Tingjie, Deng Ju, Zhou Lian
{Northwest Institute for Nonferrous Metal Research, Xi’an 710016,China)

Abstract: The research and development of heat resistant Mg alloys were reviewed and alloying these alloys was mentioned as the basic
method improving the properties as well as Cu, Ca, Sc and Sr, rare-earth elements. Alloying, extrusion and semi-solid process were
highlighted to introduce the sliping of prismatic plane (1010) and pyramidal plane {1011) which can benefit the mechanical propemes
Superplastic process was the effective method to fabricate the heat resistant Mg alloys parts.

Key words: heat resistant Mg alloys; alloying; deformation behaviors
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