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Microstructure and Mechanical Properties of Mg-Al-Zn-X Alloys
Fabricated by Rotation-Cylinder Method

Jung-ll Lee*’, Joo-Ho Lee*, Young-Ho Kim*, Tae-Whan Hong*, Hoo-In Lee**,
Jintae Park**, Joon-Soo Kim**, Hyungkyu Park**
*Dept. of Materials Science and Engineering/Nano Tech. Lab., Chungju National University,
123 Geomdan-ri, Iryu-myeon, Chungju, Chungbuk 380-702, Korea
**Minerals and Materials Processing Division, Korea Institute of Geoscience and Mineral Resources,
30 Gajeong-dong, Yuseong-gu, Daejeon 305-350, Korea

Abstract Development of Rotation-Cylinder Method(RCM) is given for Mg-Al-Zn-X(X = Sr) alloys, identifying
some of the key factors that need to be controlled and indicating subsequent casting processes. Effects of Sr
addition on the microstructure and mechanical properties of as-cast and T6 heat-treated Mg-Al-Zn-X alloys fabri-
cated by the RCM were investigated. The microstructural and mechanical characterizations were performed by
utilizing optical microscope, scanning electron microscope, transmission electron microscope, hardness test and
ultimate tensile test. The solution and aging treatment time was varied to optimize the T6 heat treatment condi-
tions, and experimental results were discussed. The grain size of Sr containing alloys was refined by increasing
Sr content, but the tensile and yield strengths were increased by addition up to 1 wi% Sr.
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Fig. 2. Micrograph of the AZ91 Mg composite reinforced
with 30 wt% SiC particulates.
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Fig. 3. Effects of solution treatment on hardness for Mg-Xwt%Al-1 wt%Zn-Ywt%Sr (a) and Mg-9 wt%Al-1 wt%Zn-

Xwt%Sr systems.
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Fig. 4. Effects of aging treatment on hardness for Mg-Xwt%Al-1 wt%Zn-Ywt%Sr (a) and Mg-9 wt%Al-1 wt%Zn-

Xwt%Sr systems.
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Fig. 6. Optical photographs of T6 heat-treated Mg-9 wt%Al-1 wt%Zn-Xwt%Sr alloys: (a) 0.1 wt%Sr, (b) 0.3 wt%Sr, (c)

0.5 wt%Sr and (d) 1 wt%Sr.
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Fig. 7. TEM bright field images of same specimen as shown in Fig. 6 showing needle type Mg-Sr compound

increasement by adding Sr content.
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