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Effect of forging process on microstructure evolution and mechanical
properties of titanium alloy for aerospace applications
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Abstract: Titanium alloy is a high-performance structural material widely used in aerospace and other fields. But due to its poor cold
plasticity and processing difficulty titanium alloy is usually formed by hot working such as die forging etc. Net-shape forming or near—
net-shape forming technologies are important methods to obtain high performance titanium alloy components which have been well applied
in the processing and production of large structural parts of aircraft. The difference between different forging processes of titanium alloy for
aerospace applications was systematically reviewed and the influence of forging process parameters on microstructure evolution and me—
chanical properties of titanium alloy was summarized. The microstructure evolution mechanism of titanium alloy during the forging process
the tensile and fatigue fracture mechanism during the subsequent treatment were clarified. Combined with the features and existing short—
comings of different forging processes the research direction and development trend of titanium alloy in hot working were prospected ho-
ping to provide a reference for the development and optimization of titanium alloy forging process in the future.
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(a) Schematic diagram of multi-directional isothermal forging process ~ (b) Microstructure after the first multi-directional isothermal forging
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1 TA15 ™
Tab.1 Room temperature tensile properties of TA15 titanium alloy workpieces ”*
Number of R, /MPa Ry > /MPa Al% YALA
workpiece Zone A Zone B Zone C Zone A Zone B Zone C Zone A Zone B Zone C Zone A Zone B Zone C
1 998 992 1005 925 925 938 14.8 16.3 16.0 45.3 45.2 45.0
2 995 938 947 935 885 890 16.8 16.3 16.0 48.8 49.8 51.0
3 1023 1023 1013.3 957 952 941.7 16.3 16.8 16.7 42.0 42.5 43.2
4 1033 1030 1023 957 968 978 18.7 18.5 19.2 50.0 49.5 51.0
5 995 968 985 937 905 925 18.0 16.8 17.7 50.0 50.0 48.0
6 1053 1033 1040 990 950 968 19.7 18.8 18.7 55.2 51.8 50.7
2 TAI5 500 °C 7
Tab.2 Tensile properties of TA15 titanium alloy workpieces at 500 °C 7
Number of R, /MPa R0, /MPa Al% Z1%
workpiece Zone A Zone B Zone C Zone A Zone B Zone C Zone A Zone B Zone C Zone A Zone B Zone C
1 702 698 703 562 585 558 19.8 19.5 18. 8 66. 8 69.3 66. 1
2 698 668 640 585 550 513 21.0 18.8 19.5 66.7 68. 8 68.7
3 728 707 720 625 605 581.7 20.3 18.0 19.2 67.5 68.0 66.7
4 738 730 733 607 600 608 17.3 19.7 21.3 70.2 71.7 71.3
5 705 687 697 563 552 558 18.3 16.5 20.3 66. 8 68.3 70.3
6 735 750 730 593 612 592 19.7 17.5 17.2 71.7 70.3 70.3
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Ti-6246 «+p forging 1050 1155 0.55
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