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Table 1 Solution treatment temperature and holding time for
the dissolution of silicides

Temperature/’C 700 750 800 850 900 950
Time/h 1 1 1 1 1 1
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Table 2 Aging temperature and holding time for the

precipitation of silicides

Temperature/’C 700 750 800 850 900 950
Time/h 1 1 1 1 1 1
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Fig.1 BSE image (a) of original microstructures of Ti-38644 alloy and EDX spectra of matrix (b) and white precipitations (c)
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Fig.2 BSE images of the alloy after solution treatment at different temperatures: (a) 700 ‘C, (b) 750 ‘C, (c) 800 C, (d) 850 C,
(e) 900 °C, and (f) 950 C
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Fig.3 TEM image (a) and SAED pattern (b) of a particle in a

specimen solution treated at 800 C
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Fig.4 BSE image of the alloy after solution treatment at 1100 ‘C
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Fig.5 BSE images of the alloy after aging at different temperatures: (a) 700 ‘C, (b) 750 °C, (c) 800 °C, (d) 850 C, (e) 900 °C, and (f) 950 'C
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Fig.6 Optical microstructures of the alloy after solution treatment at different temperatures: (a) 800 C, (b) 850 C, (c) 900 C, and (d) 950 C
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Fig.7 Optical microstructures of the alloy after aging at different temperatures: (a) 800 ‘C, (b) 850 C, (c) 900 °C, and (d) 950 C
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Fig.8 Effects of solution treatment temperature on tensile

properties of the alloy at RT
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Fig.9 Effects of aging temperature on tensile properties of the

alloy at RT
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Fig.10 Tensile fracture morphologies of solution treated samples: (a) 800 C, (b) 850 C, (c) 900 ‘C, and (d) 950 ‘C
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Fig.11 Tensile fracture morphologies for samples aged at various temperatures: (a) 800 ‘C, (b) 850 C, (c) 900 °C, and (d) 950 C
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Dissolution and Precipitation Behaviors of Silicides of Ti-38644 Alloy and
Their Effects on Tensile Properties

Ba Hongbo?, Dong Limin®, Zhang Zhigiang®, Wang Haizhong", Xu Dongsheng®, Yang Rui*
(1. Institute of Metal Research, Chinese Academy of Science, Shenyang 110016, China)
(2. Liaoning University of Technology, Jinzhou 121001, China)

Abstract: The dissolution and precipitation behaviors of silicides of Ti-38644 titanium alloy and their influence on the microstructure and
tensile properties were investigated. Microstructure characteristics and tensile fracture mode were observed by OM, SEM and TEM. The
results show that trace impurity Si promotes the formation of (TiZr)sSizsilicides. Silicide gradually dissolves when the alloy is solution
treated at 700~950 <. No silicides are observed after the alloy is solution treated at 950 <. The strength of the alloy decreases with the
increasing of solution temperature in the range of 800~950 <€ due to the dissolution of silicides and the growth of g grains. When the
alloy is solution treated at 1100 <€ and aged at 750~900 <€ for 1 h, silicides precipitate at grain boundaries. No grain boundary silicides
are observed after the alloy is aged at 700 €€ and 950 <. Grain boundary silicides have little influence on the strength, but the plasticity of
alloys increases with the decreasing of the quantity of grain boundary silicides. The fracture mode transforms from brittle fracture to
ductile fracture.
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