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Table 1 Chemical composition of TA19 alloy (w/%)

Al Sn Zr Mo w Si Ti
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Fig.1 Schematic of tensile sample

B2 1015 CAFRAMEE TA19 Bk A S S A 4148
Fig.2 Microstructures of TA19 titanium alloy after isothermal treatment at 1015 °C for different time:

(a)25s,(b)355s,(c)455s,(d) 60 s, and (e) 90 s
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Fig.3 SEM images of TA19 titanium alloy after isothermal treatment at 1015 °C for different time: (a) 25 s, (b) 35 s, (¢) 45 s, (d) 60 s, and () 90 s
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Fig.4 Equiaxed structure (a), semi-equiaxed structure (b), and the change of Mo & Al elemental content (c)
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Fig.6 Pole figures of primary equiaxed a phase (a) and lamellar a phase holding at 1015 ‘C for 35 s (b)
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growing into primary «a phase and (c) unconnected lamellar structure
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Fig.11 Fractured surfaces at low magnification of samples after isothermal treatment at 1015 °C for 0 s (a), 35 s (b), and 60 s (c)
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Fig.12 Fractured surfaces at high magnification of samples after isothermal treatment at 1015 ‘C for 0 s (a), 35 s (b), 60 s (c¢), and 300 s (d)
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Semi-equiaxed Structure and Tensile Properties of TA19 Titanium Alloy

Han Moliu', Xu Pingwei'*®, Wan Mingpan'*?, Liang Yilong'*~, Du Jiangping®*, Liang Yu'*?

(1. Guizhou University, Guiyang 550025, China)
(2. Guizhou Key Laboratory for Mechanical Behavior and Microstructure of Materials, Guiyang 550025, China)
(3. National & Local Joint Engineering Laboratory for High-performance Metal Structure Material and

Advanced Manufacturing Technology, Guiyang 550025, China)

Abstract: By heating up the 7 temperature and then holding 25~90 s, the semi-equiaxed structure, which is a transition structure between the
equiaxed structure and the lamellar structure, was shaped. The influence of the change of heat holding time on the semi-equiaxed structure
evolution law and mechanical properties was studied. Experimental results indicate that the formation of the semi-equiaxed structure is mainly
because the element Mo in the § matrix diffuses inhomogeneously into primary equiaxed a phase when the specimens are kept above the 7}
temperature for a short time, and in the cooling process, the f transformed structure grows through the primary equiaxed o phase. With the
prolongation of holding time, the semi-equiaxed structure are gradually replaced by lamellar structure. When heated to 1015 °C and hold for
45 s, the alloy has a better strength and plasticity of tensile strength 1219 MPa, reduction of area 29%, and elongation 14%.
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Corresponding author: Liang Yu, Ph. D., Professor, School of Materials and Metallurgy, Guizhou University, Guiyang 550025, P. R. China,
E-mail: xq.liangyu@126.com



