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Microstructure and mechanical properties of TiB,/Al-Zn-Mg-Cu composite fabricated by electron beam

freeform
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[ Abstract] Electron beam freeform fabrication (EBF’) is attracting more and more attention from
researchers due to its suitability for space environments. In this paper, we report the microstructure and mechanical
properties of a TiB,/Al-Zn-Mg-Cu composite manufactured by EBF®. The main phases were o-Al and TiB;
particles. There were equiaxed grains in the composite, and the average grain size distribution ranged from 17.3um
to 22.2um. The cross-sectional microhardness exhibits an overall increasing distribution from 66 to 128 HV1 from
the substrate to the top of the part. It had 360 MPa ultimate tensile strength, 216 MPa yield strength, and 16%
elongation in the horizontal direction.
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# 1 TiB2/Al-Zn-Mg-Cu £#1F1 EBF M AR BRI ZER S (wt.%)

Compositions Zn Mg Cu Cr Si Fe Ti B Al
Wire 5.740 2.500 1.650 0.220 0.027 0.012 2.640 1.150 Bal.
SH1 1.150 0.905 1.722 0.282 0.029 0.189 2.591 1.171 Bal.
SH2 2.347 1.666 1.832 0.237 0.026 0.013 2.624 1.149 Bal.
SH3 2.062 1.543 1.732 0.240 0.025 0.013 2.598 1.171 Bal.
SH4 1.696 1.296 1.766 0.243 0.024 0.012 2.638 1.200 Bal.
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	图4（a）展示了硬度的分布情况。可以看出，在测试过程中，EBF3-TiB2/Al-Zn-Mg-Cu复合材料的硬度值在多个测试点间展现出显著的差异，范围从66 HV到128.7 HV不等。从横截面的底部至顶部，硬度呈现出明显的上升趋势，强度也随之逐渐增强。值得注意的是，尽管底层的晶粒相较于中部更为细小，但在此区域，合金元素的含量对硬度的贡献更为显著。此外，通过对不同样品间伸长率的方差分析，我们发现其变异程度具有统计学意义（p<0.05），这表明孔隙率的不均匀分布可能对材料的塑性变形能力有显著影响。为...
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