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lightweight multi-principal element alloys
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(a) as-cast si0 alloy; (b) as-cast Si0. 7 alloy; (c¢) annealed

Si0 alloy; (d)annealed Si0. 7 alloy.
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Fig.2 The Optical Microscope imagines of
Aly, (TiV) 4.,Si, (=0, 0.7) lightweight
multi-principal element alloys
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Fig. 3 Elemental distribution of the annealed Si0. 7 alloy
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Chemical compositions of different atomic percentages of homogenized Al (TiV)4_,Si, (x=0,0.7) lightweight
multi-principal element alloys derived from SEM-EDS

Table 1

JLE & (at. )/ %

G ; .
Al Ti A% Si total
Al Ti,0 Vi 20.140.2 38.3+1.0 41.6+1.2 — 100
AlL(TiV )5S 19.9+0.1 39.4+0.4 40.0+0.5 0.7+0.1 100
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(a) bright field TEM images of Si0 alloy, the inset is the selected area electron diffraction (SAED) corresponding to

the matrix; (b) bright field TEM images of high magnification precipitate in SiO; (¢) the SAED corresponding to
precipitate in Si0. 7, the inset is the SAED corresponding to the matrix; (d) bright field TEM images of Si0. 7; (e)

bright field TEM images of high magnification precipitate in Si0. 7; (f)the SAED corresponding to precipitate in Si0. 7.
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Fig. 4 TEM images of the annealed Al,(TiV)g_,Si, (x=0,0.7) lightweight multi-principal element alloys
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Effect of Silicon Element Doping on the Microstructure and Microhardness of
AITiV Lightweight Multi-Principal Element Alloys

ZHAI Gaoyang,ZHANG Zijian, LI Pengfei, KAT Mingjie, CAO Zhenhua
(College of Materials Science and Engineering, Nanjing Tech University, Nanjing 210009, China)

Abstract: In this work, Al, (TiV) ¢_,Si, (x=0, 0.7) lightweight multi-principal element alloys were
fabricated by induction melting. The microstructure and mechanical properties of the alloys were
characterized by X-ray diffractometer, scanning electron microscope, transmission electron microscope and
microhardness tester, and the effects of Si doping and homogenization annealing on the microstructure and
microhardness of the alloys were investigated. The results show that the as-cast alloys are single BCC phase
with coarse grains. After annealing, the ordered B2 phase precipitates from the matrix of alloys, which
improves the microhardness of the alloys. The doping of silicon elements reduces the grain size of the alloys
and restrains the precipitation of B2 phase. The microhardness of the alloys were tested up to 587 HV, and
the specific yield strength reaches 430 MPa-cm’-g '. According to the analysis, the high microhardness of
the alloys mainly comes from the solid solution strengthening, second phase precipitation and lattice
resistance of the alloys.

Key words: Aly, T,V lightweight multi-principal element alloys; silicon doped; annealing; microstructure;

microhardness



