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Effect of double annealing on microstructure and
mechanical properties of BTi-6431S plate
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Abstract: The influence of variant heat treatment processing (double annealing) on the microstructure and mechanical
properties of the BTi-6431S plate were investigated by optical microscope and tensile tests at room and elevated
temperatures. The results show that, with the first stage annealing temperature increasing, the shape of primary a phase
(ap) becomes coarse, changes into equiaxial, and its volume fraction decreases gradually, while the volume fractions of
[-matrix (f,) and secondary o phase increase. The room temperature strength and ductility have not obvious variation, but
the high temperature strength increases and the ductility decreases. However, after the first annealing at the same
temperature, increasing secondary aging temperature promotes a, transforming into lath-shape, meanwhile reducing the
volume fraction of S, resulting in the mechanical properties decreasing. The best alloy microstructure with good high
temperature strength and room temperature plasticity can be obtained by choosing double annealing temperature
parameter reasonably.
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Table 1 Chemical composition of BTi-6431S plate (mass
fraction, %)
Al Sn Zr Mo Nb 4 Si Ti
613 30 30 128 1.14 038 0.12 Bal
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(1)(960 °C, 1h), AC+600C, 2h), AC:

(I1) (960 °C, 1h), AC+H(750 C, 2h), AC:

(1) (980 °C, 1h), AC+(600 C, 2h), AC:

(IV) (980 °C, 1h), ACH750°C, 2h), AC.

F KBS M DI RIBAREE ) 50 mm ¥4
AERLRRE, 7E AG—250 KNIS Ms %4 J5 Rz i s34
AT E WA, B Y 3 mm/ming JFAE
Instron—5582 AUl P APARIG AL FREAT mrikh b s,
{43 B 4 4 mm/min.

HG 8L [ R A S (0 S AEA i A, SR
V(HF): V(HNO;): V(H,0)=1:3:7 FfI7E Ao ke 2 1 2k

TR, R Axiovert 200 MAT ! Zeiss Y624 1
B0 HT A5 4 1) AR AL 41

B 1 Jsundn

Fig. 1 Optical microstructure of original material
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Table 2 Tensile properties of BTi-6431S plate after different

heat-treatment at room temperature

Schedule o/ MPa 00,/MPa Al%
I 1 055 935 12.0
Il 1030 941 4.0
il 1082 900 8.0
v 1 008 902 2.5
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Fig. 2 Microstructures of BTi-6431S alloy after different heat-treatments: (a) Schedule I ; (b) ScheduleII; (¢) Schedule III; (d)
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Table 3 Tensile properties of BTi-6431S plate after different

heat-treatment

650 °C 700 °C
Schedule
ow/MPa Al% ow/MPa Al%
I 560 40 440 80
II 518 40 440 60
111 625 30 485 55
v 590 23 480 40
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