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Effect of microstructures and properties of TC4 alloy bars on
continuous rolling speed
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Abstract: The small sizes of TC4 alloy bars were produced by the new type continuous rolling mill at different
continuous rolling speeds when TC4 alloy was heated and rolled between o+f phases. The microstructures and
mechanical properties of TC alloy bars were tested and analyzed when the rolling speed changed, but the rolling
temperature and deformation were the same. After analyzing the effects of microstructures and mechanical properties of
TC4 alloy bars at continuous rolling speed, the testing results show that the continuous rolling speed can directly affect
the microstructure shapes and mechanical properties. When the rolling speed increases, the grain obviously shows the
trend of much finer. When the finished bar rolling speed exceeds the critical rolling speed, the bar center part will form
overheated microstructure, and the mechanical properties will be worsened accordingly. When TC4 alloy was rolled at
below critical rolling speed, the small size of TC4 bar has fine, homogeneous microstructures and integrated, excellent
technical properties.
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Table 1 Chemical composition of TC4 titanium alloy ingot (mass fraction, %)

Al A Fe C

N (0] H Y

6.2-6.5 3.9-4.2 0.04-0.06 0.01-0.02

0.01-0.02 0.15-0.18

Fig. 1 Original microstructures of d 53 mm bar of TC4 titanium alloy: (a) Side; (b) Center
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Fig. 2 Microstructures of TC4 titanium alloy bar at different continuous rolling speeds: (a) vi; (b) va; () v3; (d) vg; (€) vs; () v
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Table 2 Mechanical properties of d 12 mm bar of TC4 175
titanium alloy at different continuous rolling speeds and room g 1000 —
temperature 2 ""‘—’t:"\ S
g X——— \x\ 150 N'\
. ~ X <
Continuous — p Ntpa Ry MPa A% 2% .
rolling speed & 500k
Vi 975 885 18 51 o o 1%
vy 985 910 18 505 T~
Vs 1018 925 185 51 O ——————0
V4 1 000 905 19 51 Continuous rolling speed/(m+s™")
Vs 988 890 18.5 50 @ 3 Klﬂﬁéﬂﬁiﬁ? TC4 ﬁ(ﬁ% d12 mm %*&“E%‘EB'JEE%
Fig. 3 Mechanical properties change of d12 mm bar of TC4
Ve 935 820 13 46

titanium alloy at different continuous rolling speeds
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