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Abstract: In view of the difficulty in application of aluminum alloy drill pipes to deep drilling due to their poor wear
resistance and corrosion resistance, the basalt fiber reinforced aluminum based composite material was prepared with
the 7075 aluminum alloy powder as the base and basalt fibers as the reinforcement by vacuum hot pressing sintering
technology. Study was conducted on its microstructure, density and micro-hardness, and the results showed that the
basalt fiber is uniformly dispersed in the aluminum base, and substitution reaction takes place between SiO, and Al at
the interface so as to obtain good interface bonding strength with higher density ; meanwhile the addition of basalt fiber
significantly improves the micro-hardness of the composite material.
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Table 2 Nominal composition of 7075 aluminum alloy

JLE Cu Mg Zn Mn Fe Si Al

Fis /% 153 2.32 572 0.01 0.15 0.28 #&H
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Table 3 Average chemical composition of basalt fibers

W5y Si0, ALO, TFe,0O, CaO MgO K,O Na,O TiO,

i f 51.22 16.92 9.03 9.77 7.2 1.85 2.04 1.75
/%
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Fig.1 Preparation process of the basalt fiber/7075
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aluminum composite
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Fig.2 Optical microscope photo of basalt fiber/7075 aluminum composites
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Fig.3 SEM images and elemental analysis of basalt fiber /7075 aluminum composites
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Table 3 Density of basalt fiber /7075 aluminum

composites
T SRR/ BOREPBE/ AXNEE/
B ,.;
(geem™) (gecm™) %

7075 2.765 2.820 98.03
7075-0.2BF 2.757 2.819 97.81
7075-0.6BF 2.738 2.818 97.14
7075-1.0BF 2.757 2.817 97.88
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Fig.4 Vickers hardness of basalt fiber /7075 aluminum

composites as a function of the mass fraction of basalt fiber
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