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Table 1 Chemical composition of sample (/%)
Fe C o) Si H N Ti

0.3 0.1 0.2 0.15 0.08 0.15  Balance
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Fig.1 Schematic diagram of electrode structure
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Fig.2 Metallographic structure (a) and element distribution (b)

of carburized layer
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Fig.3 XRD pattern of carburized coating
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Table 2 Different open circuit potentials of sample in the corrosion solutions before and after carburization (mV)

Ti

Ti-C

Corrosive — - Maximum — - Maximum
. Initial Potential . Initial Potential .
medium . A potential . - potential
potential of 30 min potential of 30 min
3.5%NacCl solution -123 -107 -107 287 266 287
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5%HCI solution -383 -372 -372 -13 152 152
10%H,S0, solution -360 -595 -360 234 217 234
1710} a K 4, Ak EELE 3.5%NaCl w4k B v
N 11401 N logi=—2~—1, BP4Esli B35 % O 0.1~0.01 mA/cm?,
g 570t B AL B B A ZE R E logi=—2 mA/em?, Bl 4Efl
ER| HLIE 25 B 20 0.01 mA/em?. DRI, Y8 BRIARE (it ok
2 ~570¢ AR
~L40r N 5 AT LB, RSB A LR
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1710¢ b A R s ), BN BRI AE7E 5%HCI ¥ Wi rh LT 3%
o T BHALIX B0 LB, 0 B A A 2 P O T e b 7
z o %, BRI — LM VAR k. VBRSO RE 1
= or HCI ¥ H7E-500~0 mV & 1 AN KWz, HIGTE
g 0~1200 mV H{HL T HALIX, HEALHELN logi= -1
1140t mA/cm?, ElJJE il iR 25 FE 2909 0.1 mA/em?, B B AR &
*m: ) T KA 5%HCI A R i s B

Fig.4 Polarization curves of pure titanium in 3.5% NaCl solution
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Fig.6 Polarization curves of pure titanium in 10% H,SO4
solution before (a) and after (b) carburization
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Table 3 Corrosion rate of samples in HCI solution (mm/a)

Concentration/% Ti Ti-C
5 0.2579 0.0016
10 0.3828 0.0020
20 3.6957 0.0062
36 9.5693 0.0599

F 4 BWRAIERHEE HSO, Bk B ImEE
Table 4 Corrosion rate of samples in H,SO4 solution

(mm/a)

Concentration/% Ti Ti-C
10 0.3036 0.0020
20 0.4875 0.0021
30 0.6987 0.0020
40 1.0863 0.0041
50 0.7120 0.0031
60 0.6859 0.0020
70 2.3581 0.0100
80 11.7116 0.0820

S e,

B 7 BERATEREE 20% K HCH A P 8 nh ) R i JE 31
Fig.7 SEM images of TA3 (a) and Ti-C (b) sample soaking
in the 20%HCI solution
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YiERAE 40% A1 80%F HySOy 75 VG Tl HE 2 4L T TP 5 IA S5, 78 530 24 1 TR A i S Ak

Kl 8  IBHRHTIGFETE 36%[K HC ¥ 3 I ki) 2 THT A 50
Fig.8 SEM images of TA3 (a) and Ti-C (b) sample soaking
in the 36%HCI solution
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Fig.10 SEM images of TA3 (a) and Ti-C (b) sample which
soaking in the 80% H,SO, solution
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Fig.9 SEM images of TA3 (a) and Ti-C (b) sample soaking FrEph, FINES5&MHEESE—E, [FXHhiEE
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Corrosion Resistance of Hydrogen-free Carburized Titanium Substrate

Li Zhengxian'?, Luo Xiaofeng?, Ji Shouchang™®, Zhao Wen'?
(1. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)
(2. Xi’an Materials Surface Protective Co., Ltd, Xi’an 710016, China)

(3. Rare Metal Materials Surface Engineering Technology Research Center of Shaanxi Province, Xi’an 710016, China)

Abstract: In a complex environment, titanium alloys should possess wear-resistance and corrosion resistance of acidic medium. The
present paper studied the electrochemical properties and corrosion resistance of hydrogen-free carburized Ti alloy samples in HCI and
H,SO4 solution by means of electrochemistry and eroding. The result shows that after hydrogen-free carburization, the corrosion-
resistance of the samples immersed in HCI and H,SO, solution is significantly improved.
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