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Study of the phase transformations in Al-V:0s5 composite fabricated by
spark plasma sintering process
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In this research, fabrication of an in-situ composite via spark plasma sintering method in an Al-V,0s
system was investigated. For this purpose, the powders of Al and V,0s with three combination Al-
41.94wt%V,0s, Al- 22.93wt%V,0s and Al-15.78wt%V,0s were mixed for 2 hours and then compressed
and sintered at 550°C by spark plasma sintering method. To study the temperatures of occurrence of
phase changes was used from differential thermal analysis. spark plasma sintering samples with respect to
peak reaction temperatures in differential thermal analysis were subjected to heat treatment for 10
minutes at a temperature range from 650 to 1050 °C and then cooled inside the furnace to ambient
temperature. According to the X ray diffraction results, it was found that the phases of VO, a-Al,O3, AlzV,
AlgV, Al were formed in the samples. Samples sintered at 650°C have a highest density. With
increasing temperature and percentage of aluminum in the initial powder mixture, the density of the
samples decreased due to increase of porosity and cavity. Measured densities were in the range of 2.5 -3
g/cm®. The hardness of the samples was increased by an increase in temperature and decreased by an
increase in the percentage of aluminum in the mixture of the initial powder. Hardness of the tested
specimens was in the range of 52 to 123 HV.
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Fig. 1 oxygen potential diagram in vanadium oxides and other elements
in terms of temperature changes [24].
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3 Energy dispersive spectroscopy (EDS)
4 Microstructural Image Processing (MIP)
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Fig. 6 diagram of XRD analysis for Soin different temperatures.
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Fig. 8 diagram of XRD analysis for Ssoin different temperatures.
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Fig. 7 diagram of XRD analysis for Sao in different temperatures.
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Table3 The percentage of phases present in the sample S at 1050 °C
using MIP.

4.28% 30.08% 20.65% 36.05%
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Fig. 10 Map analysis of the Sy sample after heating at 1050 °C
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Table 2 The percentage of phases present in the sample S, at 1050 °C
using MIP.

11.30% 11.05% 12.09% 21.59% 39.14%
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Fig. 13 Samples density changes at temperature of sintering.
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Fig. 14 SEM images with secondary electronton for show of porosity
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Fig. 12 SEM of Sg, sample at temperature of 1050 °C with EDS
analysis EDX A) Al,V, B) AlzV, C) Al, D) Al,Os.
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Table 4 The percentage of phases present in the sample Sg at 950 °C
using MIP.

AlyV 36 AlV 56 Al,O; 36 Al 56

16.92% 13.35% 25.04% 39.44%
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Table 5 The percentage of phases present in the sample Sgo at 1050 °C
using MIP.

13.52% 17.57% 19.87% 45.66%
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Table 7 Comparison of hardness of samples prepared by cold press
method with samples prepared by SPS at 650°C [12,2].
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Fig. 15 Diagram of samples Sg,S40,Sg0 hardness according of sintering
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