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Microstructure evolution of Ti6321 titanium alloy
during annealing treatment and its effect on impact toughness

YANG Zhi-jun, GUO Ai-hong, WU Yi-zhou

(Luoyang Ship Material Research Institute, Luoyang 471003, China)

Abstract: The microstructure evolution and its effects on impact toughness of Ti6321 titanium alloy were investigated by
the OM in order to enhance the impact toughness by changing microstructure through adjusting annealing temperature.
The results indicate that the impact toughness greatly changes with the increase of annealing temperature. When the
annealing temperature is lower than 5, exquiaxed primary o grain and the secondary « lath grow up with annealing
temperature increasing, and the impact toughness is remarkably enhanced. However, when annealing temperature is
higher than #5, exquiaxed primary « phase is reduced, and § phase contents rapidly increase. Large numbers of needle-like
secondary o phases precipitate from S phase during air cooling, and the ratio of length to width of secondary a lath
increases, which makes the impact toughness decrease. Within 2 h, secondary a lath coarsen and the ratio of length to
width decreases with increase of annealing time, and then impact toughness increases. When annealing time is longer
than 2 h, the microstructure and impact toughness are unchanged with annealing time prolonging.
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Table 1 Chemical composition of Ti6321 forgings (mass
fraction, %)

Al Zr  Nb Mo Fe Si H (0] Ti
6.1 193 3.00 1.06 0.04 0.04 0.01 0.10 Bal

1.2 SKIGNER
ASEE B A 2247 G R I, e B
% OM(OLYMPUS GX71), &4 Hi%5i TEM(Philips
CM200), INSTRON Jj g ik 3 /LA IB300B itk gl
AR BAT E YIS X 5 X 52 90 mm X 66

mm X 60 mm ik, LMK 2 Prox T 2HTIR Kb HE,
B KA F 5 R X 2T S AT IR S5 R A BT, K
FH 46 AH S 7548 (OM) R 328 5 HL 85 (TEM) 2 Bt Wl T 4 21
45Ky . /£ INSTRON JJ REi I AL b s i hr v fg
PR bR EE B BLA% 5 mm, K 30 mm 1) [E FRF
FEWR TR A 10 mm. K 55 mm [PV
F B ph ik

F2 Ti6321 HEIRKLE
Table 2 Annealing procedure of Ti6321alloy

Sample No. Annealing procedure
1 800 C/2h, AC
2 850 C/2h, AC
3 900 ‘C/1 h, AC
4 900 'C/2 h, AC
5 900 'C/3 h, AC
6 950 'C/2h, AC
7 1000 'C/2 h, AC

1 AERERE TR K Ti6321 &4 M4E 414
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K 1 FT7n k 800~1 000 ‘CAN[AIHRJE B K Ti6321 &
SEMALR . HE 1@)~(c) I %l: 800~950 ‘CiE K AbHH

Fig. 1 Microstructures of Ti6321 alloys annealed at different temperatures: (a) 800 ‘C, 2 h, AC; (b) 900 ‘C, 2 h, AC; (c) 950 C, 2 h,

AC; (d) 1000 °C, 2 h, AC
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Fig. 2 Microstructures of Ti6321 alloys annealed at 900 C
for different times: (a) 1 h; (b) 2 h; (c)3 h
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Fig. 3 Toughness—annealing temperature curve
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Fig. 4 Toughness-annealing time curve at 900°C
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