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Table 1 Chemical compositions of the studied alloys %
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Fig-1 Optical micrographs of the studied alloys: (a) AJ42; (b) AC42; (¢) AJC421; (d) AJCT721
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B2 SEMEH.(a) AJ2Z, (d)AC42; TEM BIIZIR RABRIKT SAD 164 . (b) AJ42 BRI R ALSr(B=331)H(c) EAKESR ALSr(B=

11T), (e) AC42 IR F3t T MgaCa( B=2203).
Fig-2 SEM micrographs: (a) AJ42, (d) AC42; TEM bright field images and corresponding SAD patterns: (b) divorced eutectic AlsSr ( B=

331) and (c¢) lamellar eutectic AlsSr (B=11 T) in AJ42, (e) lamellar eutectic Mnga in AC42 (B=2203) .

B3 SEMEA. (a)AJC421, (d)AJCO2L, () AJCT2L:TEM BRIA IR RABRIHT ST 1E4E . (b) AJC421 FiE Fik 3t & MgaCa( B=0223), (¢)

AJC421 FEIR AlCa BURIAR (B=[110]1s// [1100]a), (f) AJC721 AREBRRIZER (Mg, Al)2Ca #8(B=30 31).
Fig-3 SEM micrographs. (a) AJC421, (d) AJC621, (e) AJC721; TEM bright field images and corresponding SAD patterns. (b) lamellar eu-

tectic MgzCa ( B=0 223) in AJC421, (c) plate-shaped Al2Ca particles ( B=[110]¢s//[1100]a) in AJC421, (f) coarse eutectic (Mg, Al)2Ca

(B=3031) in AJC721
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Fig-4 Creep curves of the studied alloys for 100 h at (a) 175°C/70 MPa and (b) 200 C /70 MPa.
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Table 2 Secondary creep rate and 100h creep elongation of the studied
alloys at 175 °C /70 MPa and 200 C /70 MPa
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Fig-5 (a) Secondary creep rate dependence on applied stress at 175°C; (b) secondary creep rate dependence on temperature at 70 MPa.
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Fig-6 SEM micrographs of the studied alloys after creep at 200 C/70 MPa. (a) AJ42;(b) AC42;(c) AJC421
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Microstructures and creep properties of high-performance heat resistant magnesium-

alkaline earth alloys

BAI Jing", SUN Yangshan", XUE Feng", YAN Jingli", QIANG Jing", TAO Weijian")

1) Department of Materials Science and Engineering, Southeast University, Nanjing 211189, China
2) Welbow Metals Co- Ltd- . Nanjing 211221, China

ABSTRACT The microstructures of Mg—4Al alloys containing alkaline earth Sr and Ca were investigated by
optical microscope (OM ) scanning electronic microscope (SEM ) and transmission electron microscope (TEM),
and creep properties were also tested.- The as-cast microstructure of the studied alloys consists of dendritic @ Mg
and grain boundary second-phases- Divorced eutectic and lamellar eutectic AliSr, and bulky ternary T phase are
observed along grain boundary with 2% of Sr addition to the based alloy - 2% of Ca addition results in the for-
mation of lamellar eutectic Mg2Ca at grain boundary and Alz2Ca particles in grains- In the Mg—4Al~2Sr—1Ca al-
loy s grain boundary phases are T phase and lamellar eutectic Mg2Ca, and Al2Ca particles are also precipitated in
grains- With the increase of Al content in the Mg_4Al_ZSr_1Ca, the coarse irreqular-shaped (Mg, Al):zCa
eutectic forms along grain boundary and its volume fraction gradually increases; meanwhile Mg2Ca and T phase
gradually decrease- The new fine lamellar AliSr appears when the Al content reaches to 7%. The additions of St
and Ca improve the creep resistance of Mg—Al alloys significantly . and the Mg—>Al~2Sr—1Ca and Mg—6A1—2Sr
—1Ca alloys indicate the best creep properties in all studied alloys- According to the powerlaw equation: under
conditions of 175°C/50~80 MPa and 70 MPa/150~200°C, the creep behavior of the Mg—4Al—2Sr alloy is dif -
fusion controlled dislocation climb at lower stresses (<~60 MPa) and shows the breakdown of powerlaw at high-
er stresses- The creep mechanism of the Mg—#Al=2Sr—1Ca alloy seems to be the combined effect of diffusion
controlled dislocation movement and grain boundary sliding-

KEY WORDS magnesium alloys; strontium; calcium ; microstructure; creep resistance



