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Microstructure and fracture behavior of in-situ synthesized
Mg,Si/Mg-2Al-Zn-2Gd composite

WANG Xu-dong, DU Wen-bo, WANG Zhao-hui, LI Shu-bo

(School of Materials Science and Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: The Mg,Si reinforced Mg-2A1-Zn-2Gd composite was synthesized by in-situ solid state reaction and repeated
plastic deformation (RPW) process. The XRD, SEM and TEM analysis results indicate that the RPW method can
significantly decrease the second phase particle size as well as the matrix crystalline size, and the elastic modulus and
yield strength of the composite increase with increasing the volume fraction of Mg,Si whereas the fracture strength and
strain decrease. The interface between Mg,Si and matrix is smooth, and no crack initiation source has been found on the
interface. The propagation of cracks formed in matrix during fracture can be obstructed by the second phase, and the
increase of mechanical properties of the composite is attributed to the dispersed Mg,Si second phase particle and the
refined matrix grain size.
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Table 1 Chemical composition of studied alloy (mass fraction,
%)
Al Zn Gd Si Fe (0) Mg
1.6 0.94 2.0 0 0.0112 0.0044 Bal.
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