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Abstract: In order to deeply analyze the influence of hot salt stress corrosion on the high-temperature properties of

TA1S titanium alloy, large-scale TA15 titanium alloy bar was taken as the study object in this research, and surface

treatment of materials was carried out under different corrosion conditions. The stress-rupture properties were tested at

500 C under 470 MPa. The surface and fracture characteristics of the sample were observed, and the hot salt stress

corrosion mechanism of TA15 titanium alloy was analyzed. The results show that the hot salt stress corrosion of TA15

titanium alloy is very sensitive at 500 °C/470 MPa, resulting in a significant reduction in stress-rupture life. In the

corrosion process, complex chemical reaction occurs along the a phase boundary (8 matrix) , forming corrosion oxide

and diffusing inwards. The stress causes the accelerated propagation of corrosion crack, leading to forming the feature

of the inter-granular fracture and reducing the stress-rupture life.
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Fig. 1 Microstructure of TA15 titanium alloy bar after

heat treatment
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Table 1~ Stress-rupture test results of TA1S5 titanium alloy under

different corrosion conditions

Sample Supersaturated o Normal - Aleohol
brine saline  cleaning

1 5.2 8.0 27.9 52.4
2 4.3 10.9 52.5 59.6
3 4.1 12.2 56.4 51.5
4 4.3 9.5 27.5 56.4
5 1.2 9.3 28.2 56.6
6 0.4 5.5 40.5 52.5
Average 3.2 9.2 38.8 54.8
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Fig. 2 Macrophotographs of different stress-rupture specimens: (a, b) supersaturated brine; (c, d) 7% brine;

(e, f) normal saline; (g, h) alcohol cleaning
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Fig. 3 Surface and fracture morphologies of different stress-rupture specimens: (a ~f) supersaturated brine; (g~1) alcohol cleaning



X4 TALS BRE G i A AT ks 15

PREEST, WG RS, IFUTE T
I F1 75 1 (1 3d ~36) 5 Wy i G et IX S ) 1
AR T, D e TR AR DX, 5 ST A I o T 2
FAECIE 3b) , Hu X R A 52 B HAER B ) JE il iy
i, LIRS (18 3¢) o i B MER AR
T 11 320 53 it 8 o DX S 8 0 5 T 2 AT 3 500
BAWITE R )T, R d D) TR, AT H B
HAITRIER, RRFEM TR A A . RS
VR o AL R AR BRI 1, AL R AR IE
JERELIR 1) SN I B X, RN S B
MBS L AT 4R DX, W 1 30 5 I I 1B W IR i i B
DIEESL(K 3g~31) .

NP BT R O, R 4 0k K R
TR DR W 11 Ak A8 2 1) 2 LR AT LE XS LS,
B4 Fros. ATLAE ORI Ve ICRE i T s ) g
W VERT, HEURRR T o M, Ul R A B
FRYEEASIE o TS e A KR B W 1 ZH TR
Fhh o M, JLPRE AR

2] [b)

B4 RREH ZRARR BT T4
Fig. 4  Fracture microstructures of different stress-rupture
specimens; (a) supersaturated brine; (b) alcohol

cleaning
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Fig. 5 SEM morphologies of fracture edges of different

stress-rupture specimens: (a) supersaturated

brine; (b) alcohol cleaning
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Table 2 EDS analysis results of fracture corrosion zone

of supersaturated brine specimen

Element Region 1 Region 2 Region 3 Region 4 Region 5 Average

C 2.09 2.39 2.17 2.75 1.61 2.20
(0) 26.26 25.40 29.78 27.67 28.48 27.52
Na 2.21 2.54 3.61 2.59 2.91 2.78
Al 2.55 3.03 3.22 3.77 2.91 3.10
Cl 0. 64 0.95 1.29 0.90 1. 00 0.95
Ti 60.56 60.12 54.33 57.61 57.53 58.03
\Y 2.72 2.63 2.23 2.01 2.55 2.43
Zr 1.10 1. 50 1.53 1.39 1.28 1. 36
Mo 1.88 1. 44 1.83 1.32 1.72 1. 64
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Table 3 EDS analysis results of white particles on fracture

corrosion zone of supersaturated brine specimen

Element Pl P2 P3 P4 pP5 Average

C 3.03 3.53 3.41 3.41 3.65 3.41
(0] 40.16 36.16 40.77 39.78 40.86 39.55
Na 5.81 7.89 3.96 8.16 6. 60 6.48
Al 2.21 3.54 2.78 2.59 3.10 2.85
Cl 2.08 3.13 1.12 3.12 2.10 2.31
Ti 39.17 41.21 41.49 36.27 39.76 39.58
A% 2.97 1.59 2.43 2.48 1.53 2.20
Zr 1.22 1.37 1.55 1. 44 1.25 1.37
Mo 3.36 1.59 2.49 2.74 1.15 2.26
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Table 4 EDS analysis results of fracture edge of alcohol

cleaned specimen

Element Region 1 Region 2 Region 3 Region 4 Region 5 Average

C 2.39 2.77 2.05 2.31 2.72 2.45
0 15.03 14.55 15.34 13.51 15.59 14.80
Al 5.41 5.71 5.31 5.14 5.64 5.44
Ti 72.35 71.34 72.50 73.68 70.53 72.08
A% 1. 86 2.17 1.92 2.30 2.08 2.07
Zr 1.79 1.90 1.71 1.91 1.95 1.85

Mo 1.17 1.57 1.17 1.15 1.49 1.31
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Fig. 6 Longitudinal section microstructures near fracture of

different stress-rupture specimens: (a) supersaturated

brine; (b) alcohol cleaning
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Fig. 7 Longitudinal section microstructures of different specimens
after heat exposure at 500 C/50 h: (a, b) supersaturated

brine; (c, d) alcohol cleaning
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Table 5 EDS analysis results in different corrosion zones of

specimens after heat exposure at 500 °C/50 h

Element Zone 1 Zone 2 Zone 3
C 2.87 2.96 18.50
0] 37.28 4.36 17.19
Na 0.45 0.01 0.99
Al 4.10 4.19 2.37
Si 0. 05 0.03 0.20
Cl 0.42 0.05 2.86
Ti 51.06 75.35 49. 67
AY 1.01 5.39 4.26
Zr 2.15 1.48 0.51
Mo 0.59 6.20 3.45
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