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An Engineering Example of Microstructure and Properties Control of Titanium Alloy
Zhang Chenhui'*, Zhang Lijun"*, Zheng Yun'?, Tian Jungiang'*
(1.Xi’an Chaojing Technology Co..Ltd.; 2.Shaanxi Key Laboratory of Advanced Metal
Structural Materials Precision Thermoforming)

Abstract; The effects of heating temperature and cooling mode on microstructure and mechanical properties of ma-
ture titanium alloys were investigated. The results indicate that when the content of primary o phases is large and
the strength is low, the amount of primary a phases in the microstructure of the alloy can be effectively reduced
by increasing a high temperature pretreatment, annealing temperature or cooling rate, implementing the regula-
tory purposes of improving the tensile strength, high temperature lasting strength and fracture toughness. When
the content of primary « phase is less and the plasticity and impact toughness are low, the amount of primary «
phases can be increased by controlling the annealing and cooling rate in the two-phase region to achieve the regula-
tory purpose of improving the tensile plasticity and impact toughness.
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Tab.1 Mechanical properties of TA15 titanium alloy
forgings on various heat treatment conditions
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Tab.2 Mechanical properties of TA15 titanium alloy specimens
annealed at different temperatures
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Fig.2 Microstructure of TC21 titanium alloy forgings
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Tab.3 Mechanical properties of TA31 titanium alloy forgings
annealed at different temperatures
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Fig.3 Microstructure of TA31 titanium alloy annealled

at different temperatures
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Tab.4 Room temperature properties of TC4 titanium alloy
under different cooling conditions after annealing
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Fig.4 Microstructure of TC4 titanium alloy plate
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Tab.5 Mechanical properties of core of TC11 forgings with
¢185 mm after double annealing
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Tab.6 Mechanical properties of TC11 forgings with ¢185 mm
at different positions after quenching and aging
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Heat Treatment Process of Recycled 7050 Aluminum Alloy
Wei Xiuxun, Chen Yuanging. Jia Guilong, He Kezhun, Zheng Xu, Tan Zimeng
(Guangxi Key Laboratory of Materials and Processes of Aluminum Alloys,
Guangxi Alnan Aluminium Fabrication Co., Ltd.)

Abstract: The homogenization heat treatment for ingots, solid solution and aging treatment for plate of recycled
7050 aluminum alloy were investigated by optical microscope, direct reading spectrometer, universal testing ma-
chine and other experimental methods. The results indicate that the segregation rates of the main elements Cu,
Mg, and Zn in the recycled 7050 aluminum alloy remains below 8% , absence of casting defects including cracks
and pores in the macrostructure. After homogenization heat treatment of the ingots at 470 C for 20 h, eutectic
structure generated under non-equilibrium solidification conditions at the grain boundary diappears. After solution
treatment of the plate at 475 ‘C for 0.5 h, the second phases at grain boundary are completely dissolved, where
the elongation reaches 34 %. Then after aging treatment at 120 C for 24 h, granular precipitates are precipitated
dispersedly in the grains, and the mechanical properties of plate present satisfied effect, where the tensile
strength, yield strength and elongation reach 608 MPa, 539 MPa and 17.5% , respectively.
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