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Fig. 1 Potentiodynamic polarization curves for A356 and
TiB,/A356 composites
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Fig. 2 Metallography of TiB2/A356 composites with different mass fractions of TiB,
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Fig. 3 Variations of corrosion potential, corrosion current density and
polarized resistance with TiB, content
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Fig. 4 Scaning electron microstructures of TiB,/A356 composites with different mass fractions of TiB,
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Electrochemical Corrrosion Behavior of TiB,/A356 Composites in NaCl
Solution

LI Yong-fei, XU Zuo, ZHU Zhi-hua, JIA Chao-hang, LI Tian, LI Zhen, ZHANG Xing-min, FAN Jin-

long
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Abstract:

Corrosion behavior of in situ TiB,/A356 composites with different mass fraction of TiB, particles in 3.5%
NacCl solution was studied by potentiodynamic polarization and electrochemical impedance testing. The
results indicate that the introductionof TiB, particles can increase corrosion potential of the matrix, reduce
the corrosion speed and raise the corrosion resistance of alloy. The corrosion reaction speed was determined
by the charge-transfer resistance and the diffusion resistance of corrosion products. There are two reasons for
the improved corrosion resistance of composite materials: on the one hand, the introduction of TiB, particles
significantly refined the matrix grains, which accelerated the formation rate of the oxide film on the alloy
surface and improved the stability of the oxide film; on the other hand, the TiB, particles were distributed
uniformly along the grain boundary, which blocked the activation channel of the corrosion couple composed
of Si, Mg,Si and Al matrix at the grain boundary. The corrosion rate of the alloy was reduced while the
corrosion resistance was increased. The corrosion sensitivity of composites decreased with increa-singthe
content of TiB, particles, and the agglomeration of TiB, particles would weaken the corrosion resistance of the
composites. The 2%TiB,/A356 composite exhibited the best corrosion resistance.
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