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Study on Microstructure and Mechanical Properties of TC4 Titanium Alloy

Seamless Pipe by Hot Continuous Rolling Process
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Abstract; TC4 titanium alloy seamless pipe with $108 mm x 14.5 mm x L was prepared by hot continuous rolling

mill. The microstructure and mechanical properties of pipe were analyzed. The results show that the TC4 titanium alloy

seamless pipe produced by hot continuous rolling process has fine mechanical properties, and the microstructure of the

pipe shows deformed transitional microstructure, which is mainly composed of a large number of distorted lamellar

« phase and B grain boundaries that are not completely broken. After heat treatment, the microstructure of the pipe is

uniform, the intra-crystalline lamellar a phase become rod-like a phase, the grain boundary a phase recrystallized and

spherodized to form globular o phase. The mechanical properties of TC4 titanium alloy seamless pipe are improved by

solution aging treatment, with R, =995 MPa, R, , =931 MPa and A=15%.
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Fig. 1 Schematic diagram of sampling location of TC4

titanium alloy seamless pipe
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Fig. 2 Microstructures of TC4 titanium alloy seamless
pipe as hot rolled; (a) transverse section;

(b) longitudinal section
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Table 1 Room temperature tensile properties in different positions
of TC4 titanium alloy seamless pipe as hot rolled
Position  Angle R,/MPa R ,/’MPa  A/% 2/ %

0° 977 888 14.0 39

| 90° 983 889 14.0 34
180° 980 886 14.0 41

270° 982 896 14.0 36

0° 949 854 13.5 39

5 90° 944 835 15.5 42
180° 953 853 14.5 44

270° 955 847 15.0 39

0° 943 826 13.5 40

3 90° 945 827 12.5 38
180° 940 830 14.5 39

270° 946 826 13.0 35

0° 952 838 13.5 41

4 90° 966 846 14.0 42
180° 975 856 14.5 41

270° 963 848 13.5 39

0° 926 810 14.0 41

s 90° 928 819 16.0 42
180° 932 816 13.0 40

270° 937 824 14.0 42
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Fig. 3 Microstructures of TC4 titanium alloy seamless
pipe after heat treatment (a) transverse section;

(b) longitudinal section
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