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Influence of annealing and solution temperature on performance of
titanium alloy by point forging laser forming

LU Bo
(School of Energy and Chemical Industry, Hebi Vocational College, Hebi 458030, China)

Abstract: To clarify the control law of annealing and solution temperature on the mechanical properties of TC17
titanium alloy formed by point forging laser forming, and to provide a basis for optimizing process parameters and
forming high-performance components. TC17 titanium alloy was processed by using point-forging laser forming
equipment. The mechanical properties were evaluated through hardness analysis and tensile performance testing.
The results show that point forging laser forming greatly increases the yield strength and tensile strength of TC17
titanium alloy, though its elongation falls below the stangdard. High-temperature annealing can increase elongation
but reduce strength with varying the pressing force and annealing temperature. Hardness is reduced with the
increased annealing temperature, the performance of titanium alloy point forging laser forming is significantly
influenced by annealing and solution temperature.
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Tab.1 Chemical composition of TC17 and TA15

TLE Al Sn Zr Mo Cr Fe C N H (0] Ti

TC17 fb 215
G/ wt%) | 5.07 | 2.05 | 1.98 | 431 | 3.32 | 0.11 | 0.02 | 0.01 | 0.01 | 0.02 | & &
JTTER Al A Fe | Mo | Zr Si C 6) N H Ti

TA15 fb 215
HE/(wt%) | 6.17 | 2.01 | 024 | 1.21 | 2.11 | 0.13 | 0.11 | 0.12 | 0.04 | 0.01 | L&
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Fig.1 Forming system of pointed forging laser
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Fig.2 Tensile properties of TC17 titanium alloy with

different deposition height and reduction amount
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Fig.3 Hardness of titanium alloy formed by point forging

laser
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Tab.2 Influence of annealing temperature on tensile

properties of titanium alloys

WHE/C | CA/mm | ER/% | YS/MPa | TS/MPa | EM/GPa
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Tab.3 Effects of solid solution temperature on tensile

properties of TC17 titanium alloy with different reduction
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