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Corrosion characteristics of TC17 titanium alloy in HCI solution
GAO Xing', SHI Wei’, LU Quan', ZHAO Wei’, CHEN Li—jie'
(1. School of Aerospace Engineering, Xiamen University, Xiamen 361005, China; 2. National Key
Laboratory of Science and Technology on Aero—engine Altitude Technology,
AECC Sichuan Gas Turbine Establishment, Jiangyou 621703, China)

Abstract: The corrosion morphology and corrosion rate of TC17 titanium alloy in the solution of 3.5% HCI
at 50°C were studied by immersion corrosion method. The polarization curves and corrosion rate of TC17 ti-
tanium alloy in different concentrations of HCI solution were studied at room temperature (20°C) by electro-
chemical corrosion method. The results indicate that the corrosion resistance of TC17 titanium alloy in HCI
solution is obviously reduced. The morphologies of specimens’ surface change significantly. The corrosion
depth varies linearly with time within the range of 0~480 h in 3.5%HCI solution at 50°C, while the corrosion
rate varies nonlinearly with time. The polarization curves of TC17 alloy at room temperature present passiv-
ation transition zones in the solution of 5.0% and 10.0% of HCI. Passivation potential is related to the con-
centrations of HCI solutions.

Key words: TC17 titanium alloy ; HCI solution ; corrosion morphology ; corrosion rate;
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Table 1 The main chemical composition of

TC17 titanium alloy (mass fraction)

Ti Al Sn Sr Mo Cr HAl

81.21 4.81 2.40 2.30 4.05 4.87 0.36
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Fig.1 The corrosion morphology of TC17 titanium
alloy in 3.5% HCI solution at 50°C
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Fig.2 The SEM pictures of corrosion morphology of

TC17 titanium alloy in 3.5% HCI solution at 50°C
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Fig.3 The 3D corrosion morphology of TC17 titanium alloy in

3.5% HCI for 480 h solution at 50°C
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Table 2 Corrosion depth distribution of TC17 titanium alloy in

3.5% HCI solution at 50°C for different pre—corrosion time

SYARREL BUEORESR/h MERBE R IR/ um

0 N(0.70,0.61) (0.1~2.0)
24 N(1.95,1.20%) (0.5~5.5)
IE&S 120 N(3.33,1.96) (1.0~8.0)
240 N(5.77,2.18%) (2.0~10.0)
480 N(9.48,3.57%) (4.0~14.0)
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Fig.4 The change of mean corrosion in 3.5% HCI solution at

50°C depth as a function of time
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Fig.5 The change of maximum corrosion depth in 3.5% HCI

solution at 50°C as a function of time
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Table 3 The mass loss change and corrosion rate of TC17
titanium alloy in 3.5% HCI solution at 50°C for different

pre—corrosion time

- i B /g

Bilt/s  0h  24h 120h 288h 480h
1 51.00 0 013 097 260 479
2 50.73 0 009 097 255 478
3 50.94 0 009 094 245 469
4 51.14 0 010 097 250 474
5 51.04 0 009 093 248 4.69
6 50.76 0 010 101 262 4.85

JE o %/

(107 g/(mm-h) 0.00 3.60 695 7.60 8.56

32 BUZEEMIRERSSH

B 7450 T TC17 8k 4 7E K F1 3.5% . 5.0%
10.0% 1) EL RV W h AR AL I £ o 7K, TC17 %K
B AW A B M E,, ~0.003 0V, Ui TC17 £k



34 T A TCUTER G e SRR 7 W %) 3 Tl ek 5561
4 TC1TERA A 7E K TP A [R) e B R R v rh iy
280} . Tk L 51 18 3
é, Table 4 The i, and E.,, values of TC17 titanium alloy in
ip 40 F water and 3.5%, 5.0%, 10.0% hydrochloricacid solution
ﬁﬂ‘g 1{{‘ LN Eon IV feon /(Alem?)
§ 0.0 7K 0.003 0 1.723 6x107
. . . 3.5%%h R -0.497 1 2.424 0x107
0 200 400 600 5.0%%: 1R -0.508 7 2.552 8x10~
il /b 10.0%E6/ 0578 1 1.271 9x10™
K6 TC17 8K 410 50°CTF 3.5%Eh TR ¥ 180 HH 4 J ol ok 3R i Fsf
If] f) A5 1k PRI Ik T HAE K iy PERe . B Y h vk B 42

Fig.6 The change of corrosion rate in 3.5% HCI solution

at 50°C as a function of time
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Fig.7 The polarization curves in water and

3.5%, 5.0%, 10.0% HCI solution
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