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Effect of heat treatment on tensile properties and
microstructures of TizAl based alloy sheet
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Abstract: The effects of solution treatment temperature, aging treatment temperature, multiple aging treatments on the
tensile properties of Ti-24Al-15Nb-1Mo alloy hot-rolled sheet were studied. The microstructure and tensile fracture
morphologies with different heat treatment conditions were observed by SEM. The results show that the tensile strength
of Ti-24Al-15Nb-1Mo alloy hot-rolled sheet is improved, but the tensile ductility decreases slightly both at room and
elevate temperature with the increase of solution temperature from 990 to 1 010 . The tensile strength decreases
with aging temperature increasing from 815 to 850 , but the tensile ductility does not change obviously. No
significant differences of tensile properties are observed after solution treatment and multiple aging treatments.
Additional aging treatments results in slightly decrease of tensile strength.
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1 7mm TD3
Table 1  Tensile properties of TD3 sheet with thickness of 7

1 mm sheet after solution and aging treatment
Heat Testing ov/ 002/ 0s/ v/
. . MP MP 9 9
TisAl Ti-24Al-15Nb- treatment temperature/ a a % %
. 20 1137 896 12.8 9.4
1Mo( %) TD3 TD3 Solution
treated at 650 751 554 16.0 20.7
990 , 700 669 492 20.3 35.0
600 TD3
mm p aged at 750 576 422 485 642
n 815
(0+B2) 800 446 303 53.0 95.0
7mm 1.9 mm Solut 20 1070 839 108 9.1
7 mm olution
treated at 650 705 500 19.0 29.3
990 1010 990 700 627 462 303 380
815 850 aged at 750 545 394 464 69.0
850
d3 mmx15 mm 1.9 800 432 291 469 702
mm 990 20 1169 929 105 9.1
: Solution
815 30 min
treated at 650 786 570 16.7 25.9
1~4 1010 700 712 518 254 287
10 mm Zfézd at 750 601 433 335 833
800 479 314 48.3 78.0
JSM 5600  Philips Quanta 600
1400
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Fig.1 Effect of multiple aging treatment on tensile strength of
29 TD3 TD3 alloy sheet at different temperatures
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Fig.3 Microstructures of TD3 alloy sheet after solution and
aging treatment: (a) Solution treatment at 990  +aging
treatment at 815 ; (b) Solution treatment at 990  +aging
treatment at 850  ; (c) Solution treatment at 1 010  +aging

treatment 815
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Fig.4  Microstructures of TD3 alloy hot-rolled sheet after

multiple aging treatment: (a) 815 , 1st; (b) 815 , 4th
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Fig.5 Tensile fracture morphologies of TD3 alloy hot-rolled sheet after multiple aging treatment: (a) 1st aging; (b) 2nd aging;

(c) 3rd aging; (d) 4th aging; (e) Fracture initial area; (f) Final area
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