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Fig.4 Variation curves of corrosion potential with time of Ti-5.5Cr-
5A1-4Mo-3Nb-2Zr alloys after heat treatment
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Fig.5 Electrochemical impedance spectra of Ti-5.5Cr-5A1-4Mo-3Nb-2Zr alloys after heat treatment in 3.5wt% NaCl solution: (a) Bode plots,

(b) Nyquist plots, and (c) equivalent circuit model
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Table 1 Parameters of equivalent circuit obtained by fitting results of EIS experiment

Alloy R /Q-em’ R/Q-cm’ R/Q-om’ 0/*10” F-cm’ Q/F-cm’ Z/x10* R /Q-cm’
M1 8.27 8.86x10° 7.46x10° 222 1.79x10° 3.07 7.54x10°
M2 9.00 1.15x10* 1.19x10° 2.12 5.85x10°¢ 2.70 1.20x10°
M3 7.05 5.80x10° 2.30x10" 2.00 2.97x10° 4.77 2.30x10"




1 X B kN IEER BBk A 4 Ti-5.5Cr-5A1-4Mo-3Nb-2Zr 7E 3.5% NaCLVA R H B J& AT Ry (¥ 520 *213 -
2.1 —MI1 a 7 - lzllcon b -
— M2 o corr R
14r  —wM3 g
> °
= < 1-0.25
& 0.7+ % >
g E = 4r E
X §
2 H 1-0.30
=W 0.0 B 3
-07 1 | | iﬁ 1-035
-8 -6 -4 ) 0 Ml M2 M3
1g(Z/A) Sample
6 AL Ti-5.5Cr-5A1-4Mo-3Nb-2Zr £ 5 7E 3.5% NaClLIA L HH (K30 AL A4 il 24 2 116 e FELAL 285 FEE A J6 it PR
Fig.6 Potentiodynamic polarization curves (a) and self-corrosion current density and self-corrosion potential (b) of Ti-5.5Cr-5A1-4Mo-3Nb-2Zr

alloys after heat treatment in 3.5wt% NaCl solution

1500 1000 1250
3.5wt% NaCl solution — ZSWt% NaCl solution b = i:'SWt% NaCl solution c

1200} Air 800} " 1000 .
£
Z 900 - 600 | 750 +
2
£ 600r 400 500+

300 200 250
0 1 1 1 0 1 I I L 0 L 1 1 1
5 10 15 20 5 10 15 20 5 10 15 20
Strain/% Strain/% Strain/%

K7 7E0.5%10° s RASH N AL Ti-5.5Cr-5A1-4Mo-3Nb-2Zr £ 4 7£ %5 M1 3.5% NaCLVE R 1087 3-8 Hh 25
Fig.7 Stress-strain curves of Ti-5.5Cr-5A1-4Mo-3Nb-2Zr alloys after heat treatment in air and 3.5wt% NaCl solution at the strain rate of

0.5x10°s™": (a) M1, (b) M2, and (c) M3

R2 £ 05x10° 57 B %R R T A & F Ti-5.5Cr-5A1-4Mo-
3Nb-2Zr & & RN R TG RN IR B
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Alloy  Phase Ti Cr Al Zr Nb Mo
p 7771 790 428 158 250 6.04

M1
a 87.78 156  6.69 210 122  0.65
2 g 77.03 759 366 197 286 6.88
a 8829 549 283 164 1.60 0.15
M3 g 79.57 828 048 1.65 517 486
a 9352 285 042 205 111 0.05
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Fig.12 SEM image and corresponding EDS mappings of M1 alloy
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Fig.13 TEM images of heat-treated Ti-5.5Cr-5A1-4Mo-3Nb-2Zr alloys in 3.5wt% NaCl solution: (a) M1, (b) M2, and (c) M3
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Effect of « Phase on Stress Corrosion Behavior of Metastable £ Titanium Alloy
Ti-5.5Cr-5A1-4Mo-3Nb-2Zr in 3.5wt% NaCl Solution

Liu Xuan', Zhang Haoyu', Wang Shengyuan', Zhou Ge', Cheng Jun®, Chen Lijia'
(1. Shenyang University of Technology, Shenyang 110870, China)
(2. Northwest Institute for Nonferrous Metal Research, Xi’ an 710016, China)

Abstract: A metastable £ titanium alloy Ti-5.5Cr-5A1-4Mo-3Nb-2Zr was designed. Three types of microstructure with different o phases were
obtained by different heat treatment methods. The effects of o phase on stress corrosion behavior of the alloy were investigated by SEM, TEM,
electrochemical test, and slow strain rate tensile test. The results show that after aging treatment at 650 °C for 6 h, the secondary a, phase is
coarsened (microstructure No.: M1). After solution treatment at 790 °C for 0.5 h at the two-phase zone, a coarse primary o phase (microstructure
No.: M2) is formed. After solution treatment at 790 °C for 0.5 h and aging treatment at 650 °C for 6 h, coarse primary a, phase and delicate
secondary a phase (microstructure No.: M3) exist simultaneously. The electrochemical test results show that the self-corrosion current density of
M3 is relatively low of 1.10x10® A/em®. The polarization resistance of M3 is the highest at 2.30x10'° Q-cm?” which indicates the best corrosion
resistance of M3, followed by M2, and M1 has the worst corrosion resistance. The results of slow strain rate tensile tests indicate that M3 has the
lowest stress corrosion susceptibility index of 5.0%, and its stress corrosion cracking susceptibility is relatively low. The interaction of the hydrogen
absorption-induced dislocation emission and the hydrogen-enhanced localized plasticity can explain the stress corrosion cracking mechanism.
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