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Effect of Heat Treatment Processes on Microstructure
and Property of Big—Diameter Titanium Alloy Tube
LI Ting, DU Yu, ZHAO Liang, CHANG Jiang

(Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: Four kinds of heat treatment processes were used to study the effect on the microstructure and properties of the
TC4ELI big—diameter titanium alloy tubes. The results show that after the processing of 750 °C x1 h/AC, the widmanstatten
structure is acquired, the impact toughness and fracture toughness are much higher, but the tensile strength is the lowest;

after the processing of 900 °C x1 h/AC, the widmanstatten structure with fuzzy grain boundary is obtained, the impact

toughness and fracture toughness are as high as that of the previous processing, and the tensile strength is increased; after
the processing of 930 °C x1 h/WQ+580 Cx6 h/AC, the widmanstatten structure with very fine a lamellas is obtained, the
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fracture toughness(96.8 MPa + m”~) , tensile strength(892 MPa) , reduction in area(42% ) and elongation(16.0% ) are
the highest among the properties after four kinds of heat treatment processes, while the impact toughness is decreased seri-
ously ; after the processing of 930 °C x1 h/WQ+650 °C x6 h/AC, the widmanstatten structure with a phase lamellas interwo-
vened is acquired, the tensile strength and fracture toughness are also higher, but the impact toughness is the lowest value.
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Fig. 1 Metallograph of TC4ELI titanium alloy tube
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Table 1 Heat treatment processes for TC4ELI titanium tube sam-

ples
No. Heat treatment processes
I 750 C/1 h, AC
I 900 C/1 h, AC
i} 930 Cx1 h/WQ+580 Cx6 h/AC
v 930 Cx1 h/WQ+650 Cx6 h/AC
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Fig. 2 Metallographs of TC4ELI titanium alloy tube samples after different heat treatments: (a) process I ; (b) process II ;

(c¢) process Il; (d) process IV
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Table 2 The mechanical properties of TC4ELI titanium alloy tube samples after different heat treatments

Heat treatment processes Kc/MPa + m'? a,/J/cm®> Ry ,/MPa R, /MPa 7/% A/ %
I 91.6 90. 4 708 799 39 13.5
II 91.4 95.4 719 835 30 14.0
i} 96. 8 62.6 813 892 42 16.0
\Y 96.7 61.6 786 862 38 13.5
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