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Fig. 1 Microstructures of the composites with different heat treatment states
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E2 $%35AL0,/Mg-6Al-1INd-1GIE &K AR
Fig. 2 Microstructure of as-cast Al,0,/Mg-6Al-1Nd-1Gd composite
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Fig. 3 XRD analysis of Al,05/Mg-6Al-1Nd-1Gd composites in
different states
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Fig. 4 BSM images of the Al,O5/Mg-6AIl-1Nd-1Gd composites
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Fig. 5 Creep properties of Al,O;/Mg-6Al-1Nd-1Gd composites under different heat treatment conditions at 200 °C and 70 MPa
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F4 200 C. 70 MPag TR RIHAERALO;/Mg-6Al-
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Table 4 Steady creep rates and strains of the Al,O,/Mg-
6Al-1Nd-1Gd composites under different heat treatment
conditions at 200 °C and 70 MPa
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Fig. 6 Microstructures of the composites after creep in different heat treatment states
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Fig. 7 BSM images of the composite materials after creep in different heat treatment states
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Effect of Heat Treatment on Microstructure Evolution and Creep Properties
of AlL,O,;/Mg-6Al-1Nd-1Gd Composites

XU Lei, LIU Dong-chao, LIU Zheng-zheng, LI Wu-zhao, CHEN Xiao—gang, WANG Wu-xiao
(School of Materials Science and Engineering, Xi'an University of Technology, Xi'an 710048, Shaanxi, China)

Abstract:

The change of intermetallic compounds and the difference of creep properties of Al,0,/Mg-6Al-1Nd-1Gd
composites before and after compression creep at 200 °C and 70 MPa were studied by optical microscopy,
scanning electron microscopy, X-ray diffractometer and energy dispersive spectroscopy. The results showed
that the intermetallic compounds in the Al,O,/Mg-6AIl-1Nd-1Gd composites were mainly divided into
B-Mg;,Al,,, Al (Nd, Gd), Al,,(Nd, Gd), and Mg,Si. After solution treatment at 420 °C +24 h, the (-Mg;Al,,
and Al;;(Nd, Gd), phases almost disappeared completely, while T6 treatment precipitated again. The (-Mg;;Al,
phase was needle-like or massive diffusely distributed in the grain, while the Al,;(Nd, Gd), phase was needle-
like or short rod shaped and clustered around the fiber or at the grain boundary. Compared with the as-cast
and T6 composites, the Al,(Nd, Gd)and Al;,(Nd, Gd), phases in the microstructure of the T4 composites were
the most uniform, and the interfacial stress transfer of the composites was not affected by the segregation
of the needle-like Al;(Nd, Gd); phase at the fiber, and the creep resistance at high temperature was the best.
The maximum creep strain and steady-state creep rate were 0.5% and 6.94x10° s™, respectively, which were
reduced by 54.5% and 58.4% compared with the as-cast composites.
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magnesium matrix composites; heat treatment; intermetallic compounds; compressive creep
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