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Methodology

Water solution of (Mg(NO),6H;0+CH,N,0
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Effect of in-situ combustion synthesis temperature on the phase

Resu Its composition of the V- 5 wt.%MgO composite and MgO distribution.
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Isothermal oxidation behavior of

V-xMgO at 600 °C for up to 100 h.

(c) 5wt

Stress - strain curves at room temperature (a) and stress - plastic strain

curves at 600 C (b) of the V-xMgO composite.
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Microstructure of SPSed specimens with different MgO concentration: (a) 1 wt.%; (b) 2.5 wt.%;
.% and (d) elemental mapping of the

V-5MgO.

Sample ID MgO, Density, HV10 Compressive yield
wt.% glem? stress, GPa
RT 600 °C
Vv 0 6.10 340+12 1.35%0.02 0.3+0.02
V-1MgO 1 6.02 580+14 - =
V-2.5Mg0 2.5 5.98 67016 1.650.1 0.29+0.04
V-5Mg0 3 5.85 745+15 2.18+0.07 0.35+0.01

* MgO is evenly distributed along the
boundaries of the vanadium grains

* After SPS an almost non-porous state was
achieved.

* The grain size of vanadium alloy after SPS is in
the range of 5-75 um

(a) fracture surface after RT compression of
V-5MgO showing cleavage facets (at A),
twinning (at B) and tearing (at C), and cross
section (b) after compression at 600 °C.
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) * The in-situ formation of dispersed MgO particles in the amount
3 1-v0, 2-V,0, ConCIUSIOnS of 1-5 wt.% in a porous vanadium body was performed by
1 3-MgOyV, 4-V combustion synthesis at 400-600 °C.
5-Mg,0,V, * SPSed V-xMgO composites consist of vanadium grains with dispersed MgO particles evenly
E . distributed along the grain boundaries.
5 Phase composition of X N X o .
- ) the oxidized surface | |° Studies of oxidation resistance at 600 °C showed that the addition of MgO above
6 2.5 wt.% increases the oxidation resistance of the composite.
{ = . . .
£ * It has been established that, along with V,05, MgOyV, and Mg,0,V, are formed, which are
= presumed to enhance oxidative stability. However, the small amount of MgO in the
composite does not completely prevent the formation of V,0x.
* The addition of MgO increases the compression strength at room temperature from

1.35 GPa for pure vanadium to 2.18 GPa for the V-5MgO composite.
* Dispersion strengthening with oxide nanoparticles through in-situ combustion synthesis is
a promising method for obtaining dispersion-strengthened V-Si-B alloys.
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