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Fig.1 XRD pattern (a) and SEM microstructure (b) of Ti-35421 alloy
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Fig.2 Stress-strain curves of Ti-35421 alloy in the air (air) and 3.5% NaCl solution (ss) at different strain rates: (a) 1.33x10° mm s,

(b) 1.67>10° mm s, and (c) 5.00<10° mm s
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Fig.3 SSRT data of Ti-35421 alloy: (a) elongation at break and tensile strength and (b) plastic loss and stress corrosion index

RIS RERER BRI A —, DEHILT )&
THER BRI & X4k, SRelrein, BARHE
87 7 JE& ks 34 290,55 7 - A% iy 2 R A A% T R e
SES AT H St — 3.
2.2 BNTIEREFERNMIEFEMBNEEEITA

i I AR T 2 R A o v J AT HL A S O I LA R S
BF AR A0 AT DA sz e I 7 J8 b A= AT 6 R B4 804 vy A iR
&5 R BRI e A 2. B 5a 2 i
Ti-35421 5475 3 i AR 3 N 14718 B AR 1l A iy A
S 1 1) FF % e 67 (R R B AR AL . 7 1.33%10° mm s

I RL AR S 2R R T % H A Y 26 R 2 Yk /N T R A U
3, FW Ti-35421 & & KB T HIAL R R s 2 i
T H A B8 S Re s TV MO AR, R b 18 B
A SRR R M N AR R R, R L 2, K
PEAG SRS 7 8 48 # r il A 10.71%F0 0.097, F#
e T EBAR I RN, P 07 A AU Bl B
RRLL, W T REURGY R, A SRR T R R
TR G P, E 1.67>10°° mm st A 8 2 R I %
7 i 2 B 22 ORI R e 9 3, ek Bl ik
I () 5 e R T P AL, (A 2R g AN JE AR A AR



+ 1324 -

Wity @A RS TR

52 3%

K 4 Ti-35421 54 HESRR

50 'pm

(air) A1 3.5% NaCIER (ss) i 1 4% i < S A S 36 A ROUE I 11 772 35

Fig.4 Micro-fracture morphologies of Ti-35421 alloy under strain rates of 1.33x10° mms™ (a, b) and 1.67<10° mms™ (c, d) in
air (air) (a, c¢) and 3.5% NacCl solution (ss) (b, d) during SSRT
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Fig.5 Transient change curves (a) of open circuit potential and the cracking susceptibility curve (b) of Ti-35421 alloy during SSRT
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Fig.6 Polarization curve (a) and SSRT stress-strain curves (b) of different cathodic protection potentials of Ti-35421 alloy at 1.67x10°mm s

in 3.5% NaCl solution
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Table 1 Summary of SSRT data of Ti-35421 alloy under

different cathodic protection potentials

Potential/

mv E/% Rmn/MPa Rpo/MPa PL/% |
OCP 7.2 1235 1157 27.27 0.273
-450 8.3 1229 1108 16.16 0.200
-600 9.8 1173 1059 1.01 0.113
-750 7.2 1123 1024 27.27 0.355
-900 7.3 1216 1108 26.26 0.294
-1050 7.2 1240 1121 21.27 0.288
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Fig.7 Micro-fracture morphologies of Ti-35421 alloy under different cathodic protection potentials in 3.5% NaCl solution during SSRT:

(a) 450 mV, (b) -600 mV, (c) -750 mV, and (d) -1050 mV
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In-Situ Electrochemical Study on Susceptibility to Stress Corrosion Cracking of
New-Developed 1200 MPa Ti-35421 Titanium Alloy

Zeng Qianggiang, Qu Jiahui, Dan Zhenhua, Chang Hui, Zhou Lian
(College of Materials Science and Engineering & Tech Institute for Advanced Materials, Nanjing Tech University, Nanjing 211816, China)

Abstract: The effects of different strain rates and cathodic protection potential on the stress corrosion cracking (SCC) behavior of
new-developed 1200 MPa Ti-35421 (Ti-3Al-5Mo-4Cr-2Zr-1Fe) alloy were investigated by using slow strain rate test combined with in-situ
electrochemical monitoring. The results indicate that Ti-35421 alloy has the highest SCC susceptibility in 3.5% NaCl solution at the strain rate
of 1.67>10° mm s™. The plastic loss and stress corrosion index of Ti-35421 alloy are confirmed to be 27.27% and 0.273, respectively. The
passivating ability of the passivation films in the crack tips is considered to be weaker than active dissolution under the combined interaction of
applied stress and corrosive media especially with strain rate of 1.67<10° mm s™, which results in the intensification of SCC. When the
cathodic protection potential is set at =600 mV, the SCC susceptibility of Ti-35421 alloy in 3.5% NaCl solution is the lowest. The range of the
optimal cathodic protection potential is measured to be from —450 to —600 mV. The reduction of the plastic loss and stress corrosion index of
Ti-35421 alloy down to 1.01% and 0.113 is ascribed to the slower conjugated anodic reaction kinetics under the cathodic protection.
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