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Effect of continuous variable cross-section recycling extrusion on
microstructure of TC4 alloy

LI Jie, LIU Ying-ying, WANG Qing-juan, YOU Xue-lei, WANG Kun

(School of Metallurgical Engineering, Xi’an University of Architecture & Technology, Xi’an 710055, China)

Abstract: The TC4 titanium alloy was deformed by continuous variable cross-section recycling extrusion (CVCE), and
the effects of deformation loop, temperature and speed on the microstructure were investigated. The results show that,
near the recrystallization temperature, the grain size of the alloy decreases rapidly with increasing deformation loop.
However, when deformed at higher temperature, the refinement degree of the grain increases firstly, and then decreases
with the increase of deformation loops, and the refinement effect of 6 loops is better. Moreover, with the increase of
deformation temperature, the grain size decreases firstly, and then increases due to recrystallization, and the refinement
effect is better as the specimen is deformed at 800 ‘C. The higher deformation speed is beneficial to refine the grain, but
too high deformation speed is unfavourable for the distribution uniformity of microstructure. When the specimen is
deformed at 800 ‘C and 2 mm/s for 6 loops, the size of the primary a phase reduces from 14 pm to 2—3 pm, and the
microstructure distributes homogeneously.
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Table 1 Chemical composition of TC4 titanium alloy (mass
fraction, %)

Al \'% Fe (0] C N H Ti

55-6.8 3.5-45 030 020 0.10 0.05 0.02 Bal
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Fig. 1 Initial microstructure of specimen before deformation
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Fig. 3 Microstructures of specimens deformed at 750 ‘C with 2 mm/s for different loops: (a) 3 loops; (b) 6 loops; (¢) 8 loops; (d) 12

loops
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Fig. 4 Microstructures of specimen deformed at 800 ‘C and 2 mm/s for different loops: (a) 3 loops; (b) 6 loops; (c) 8 loops; (d) 12

loops
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Fig. 5 Microstructures of specimen deformed at different temperatures and 2 mm/s for 6 loops: (a) 700 C; (b) 750°C; (c) 800 C;

(d) 850 C
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Fig. 6 Microstructures of specimens
deformed at 850 °C and different speeds for 6

loops: (a) 0.5 mmy/s; (b) 2 mm/s; (c) 5 mm/s
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Fig. 7 TEM image of specimen deformed at 800 ‘C and 2
mm/s for 6 loops
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