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Abstract: The near 8 high-strength titanium alloy is widely used in the aerospace field. Microstructure control is being fo-
cused on to achieve a good match between strength and toughness of high-strength titanium alloys. The size of 8 grains and
the morphology of grain boundaries of a novel near 8 titanium with different heat treatments were characterized in this paper.
The grain size was affected by the solution time, and the behavior of grain boundary coarsening was affected by (a+8) phase
region solution. The effect of grain size and the morphology of grain boundary on mechanical properties were studied. The
results show that the B grains grow up gradually with the extension of solution time in 8 phase region, and the size of 8 grains
has no significant effect on tensile property and impact toughness. In the process of two-stage solution, the primary « phase
precipitates preferentially along the grain boundary, which coarsen the grain boundary. The lower temperature in the (a+8)
phase region solution, the more obvious the grain boundary coarsening. The grain boundary coarsening reduces the strength
and plasticity of at the same time, but has no significant effect on the impact toughness.
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Fig. 1 The schematic diagrams of heat treatment for the alloy: (a) B8
region solution and aging, (b) two-stage solution A and aging,

(c¢) two-stage solution B and aging

T BB G 44140, FIH INSTRON 5982 Hrfii#l
X AR T A R A 5258, R AP R 0.5 mm/min,
FIFH SANS-ZBC2452-C 4 J 42 Fi v o 3 50 AL AT 45 21 A
T4 BB e U BT O w5,

3 HREWE

0 o 4 T e s A5 A A B AR B R AT LA S B
KK o HEWERG 4, TR B SbkBL R K b B 50 40 i
SRR B A 2 HERR I SE
3.1 BEBARTIHEENF NI

B4 25t 820 CARIE 5~240 min 5B BER,
Lt 4i— 530 CHIEL 4 h, HBHMALNE 2 fis, &
VAt R 5 R 10 min B, P ARIR I R A, R USRS
FIFLE i B AL, R VLER 2245 M A R LG B AL, AT
EARITN 154 F1 143 wm, S FEEEE]Y 20 min i, A]
LSRR 3 B - B AR A 45 B AR, P2 R ARORE
RoF# /N, HEARH 55 wm, 5 &I E 2 30 min B,
AL B M HIEW, KRGS KT EHEN,
[l R4S i B b K, HEARZ N 88 wm, [ 5 Ml
10 min B} AT WRER BN ¥ 2211 b 5, Wl 3a #1 3b FioR
[ 1] R 20 min B, ATURER S £ S A 45 i 09 7 LA
F(E 3e), RoEaiigh i aeas Mg ) /b m vk o H



%5

FE A, LT X R kG e U A TERERY R 417

240;min

2 EERERG Ar 2 820 CANIR] B[] A AL BLE (9 AL (a)
5 min, (b) 10 min, (c¢) 20 min, (d) 30 min, (e) 60 min,
(f) 120 min, (g) 240 min
Fig. 2 Microstructure of high strength titanium alloy solution for different
time at 820 °C; (a) 5 min, (b) 10 min, (¢) 20 min, (d)
30 min, (e) 60 min, (f) 120 min, (g) 240 min
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Fig.3  Morphologies of grain boundary solution for different time:
(a) 5Smin, (b) 10 min, (¢) 20 min, (d) 30 min
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Fig. 5 Mechanical properties of high strength titanium alloy solution for different time: (a) engineering stress, (b) elongation, reduc-

tion of area, impact energy
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Fig. 6 Microstructure of the alloy soluted in different solution condi-

tions: (a~c) two-stage solution A, (d~f) two-stage solution B

{18 (c+B) A DT 5 L S8 B R AR T T 85, R 1813 7 5K B
H, Ca+B) AH DX i il B ARG, LA i R i 2
TBAEIE 6d ~ 6f I BAT MELH] (o+B) A IX [ 75 il B X
FERLAC AR B A 8 RO R R T [ O TR R A
Pedt o« fh B R Bl T 22 WSl T Ak, AFITF o i 5
KK,

s 2 Py SR R A TS — IR, L i fE
L EREUNIE 7 B o AE 2 Bl 7 ST AF AR AR
AR, B (a+B) MK BRI, SamEmES
SATEA T, e B R R AE R R S5 B
HAIN Ty, FEPIB BT A H, (a+p) X T



FE A, LT X R kG e U A TERERY R

1450 - Two-stage solution Ajilyield strength EI
= i Tensile strength
o
= 1400 -
71
(7]
2
- 1350}
[=2]
£
@ 1300 |
(7]
£
2
S 1250 1
740 760 780
Solution temperature in o+p region (°C)
16 28
§ Two-stage solution A IE'
g WA Bz Bk, |2
512} 3
© a ~—
5 20 g
2101 <
S 16 2
B 8r 2
E 12 B
3 s s
€ 4 18 E
S "
=
g 2| 14
&
=20 0
w 740 760 780

Solution temperature in o+f region (°C)

K7 BEaAE T R RS 124 TERE

419
1450 | Two-stage solution B ield strength
= [l Tensile strength
o
= 1400 -
(2]
0
2
+ 1350
=)
£
@ 1300 [
Q
£
=)
5 1250 1
740 760 780
Solution temperature in o+p region (°C)
16 28
9 Two-stage solution B @
g“ | A% Wz kv, 2
512t s
. >
S0t o
]
o c
S 8 -
-
> 7]
3 6f g
o
4 E
s
®
2 2]
c
2 0
w 740 760 780

Solution temperature in o+p region (°C)

(a, b) BT BEEE A, (c, d) PiBBEE% B

Fig. 7 Mechanical properties of the alloy solution with different solution conditions and aging: (a, b) two-stage solution A,

(c, d) two-stage solution B
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tions and aging: (a~c): two-stage solution A, (d~f) two-

stage solution B
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