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Effect of forging process on microstructures and
mechanical properties of Ti40 burn resistant titanium alloy
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Abstract: 90 mm tetragonal bars were made by forging Ti40 burn resistant titanium alloy through three different forging
processes. The microstructures and mechanical properties of these forged bars were studied. The results show that it is a
effective way to uniform and refine the beta grain size of Ti40 alloy bars through large deformation processing, even if
the primary microstructures are not uniform. Multiple forging with small deformation can easily make the beta grain size
of Ti40 alloy bars coarser and nonuniform. Tensile properties of Ti40 alloy bars are not very sensitive to the beta grain
size. Creep properties slightly improve with the increase of beta grain size. To avoid coarse and nonuniform

microstructures, forging blanks should be well performed before the final forging due to the small deformation

modification.
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Table 1 Forging processes of 90 mm tetragonal Ti40 alloy

bars
No. Forging process
1 d180 mm—d140 mm—d 90 mm
2 d180 mm—d140 mm—d120 mm—d 90 mm

3 d180 mm—d140 mm—d120 mm—d 105 mm—d 90 mm
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Table 2 Room temperature tensile properties of 90 mm Ti40

alloy bars
.. O'b/ 0'0_2/ o o
No. Condition MPa MPa ol%  wl%
1 1020 1005 198 375
Without 98 37
2 thermal 1020 1003 193 355
exposure
3 1010 1000 17.8 34.2
1 - - 80 19.0
500 C,
2 100 h exposure 103200
3 - - 8.3 17.8
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Table 3 High temperature properties of 90 mm Ti40 alloy bars

540 C 500 C
No.
oy/MPa  go,/MPa /% wl% &p/%
1 840 693 17.5 57.5 0.032
2 835 693 23.8 57.0 0.027
3 820 728 17.8 53.3 0.019
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Fig. 1 Macrostructures of primary Ti40 alloy bars: (a) SI;

(b) S2;(c) S3
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Fig. 2 Microstructures of Ti40 alloy 90 mm tetragonal bars:
(a) No.1; (b) No.2; (c) No.3
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