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Research on Corrosion Resistance Property of TiN Permeation Layer Synthesized by Plasma Glow

KUI Xiao-yun', WANG Jian-zhong', LIU Yan-ping' , XU Jin-yong'?, GAO Yuan', XU Zhong'
(1. Research Institute of Surface Engineering, Taiyuan University of Technology, Shanxi, Taiyuan, 030024; 2. Guilin
University of Electronic Technology, Guilin Guangxi, 510014)

Abstract: A new technique of synthesized TiN permeation layer composed of diffusion layer and deposition layer on the
surface of carbon steel using plasma point discharge, hollow cathode effect and reactive vapor deposition technique was firstly
introduced. The electro-chemical corrosion tests for TiN permeating samples, stainless steel 1Cr18Ni9Ti and Q235 steel
substrate.in 1 mol/L H,SOy solution and 3.5 % NaCl solution were carried out. The results showed that in acidic solution the
corrosion resistance of TiN permeation layer was increased almost 1.4 and 4.2 times than stainless steel and Q235 steel
substrate. In salt water its corrosion resistance was increased nearly 182.6 times than Q235 steel substrate, but a little lower
than stainless steel. Therefore the corrosion resistance of TiN permeating samples in acidic solution was stronger than that in
salt water.

Key words: plasma; glow discharge; TiN permeation layer; electro-chemical; corrosion resistance property

0 TiN
1Cr18Ni9Ti
TN 18-8 Q235
[1]
TiN 1
TiN TiN
TiN TiN 1.1
TN Q235 W(C)=0.14 %
~0.22 % W(Mn)=0.4 %~0.65 % W(Si)=0.12 %~0.35
2005-09-06 2005-10-26 % W(S)<0.55 % W(P)<0.045 % 15 mm»15 mm
xS5mm Ti #5 mm
(50374050) (20031050)

(1982-) () 1.2



6 TiN 17

JS2S-100B 1
PS—-168A Table 1 Index of corrosion test
HMV-1T
E/mV I/mA R/Q
13 2000~2000 2000~2000 10"
Ti 5.5x10 Pa
Ar 3032 Pa 300~450 20
. . 1 cm?
A% 3A Ti 920~1 000 Ti
3h

TiN Ar 2 min
N, ~10:1 32-35 Pa Ex 23
350~500 V 32A 1000~1 020 72 mV/min

2h
1.4
5.5x107 Pa Ar
1
Ti Ti Fig.1 Schematic description of electro-chemical equipment
N, TiN
50 2.2
2 TiN Q235 18-8
35 % NaCl 1 mol/L
2.1 H,SO,
2.3
2] Icorr
icorr Tafel
i=f(E)
E 1)
10~70 mV
PS—-168A
1 13 25[3]
1 AE<70 mV
SCE Pt

+AE, +2AE,

1~2 mm (PR FON FRTR PO 1 2



18 2005
icorr Q235 EK: 470
i i mV E= 15mV
—al _ a2 )
i Vi 223.3537 mA/cm’
i — ialicl (2) T E:
= iazicz - 4ia1icl 784 mV
; 2.2433 mA/em’ TiN
2(2) TiN 18-8
3.1 1 mol/L stO4
3 1 mol/LH,SO;s 3.5 % 18-8 Ex= 340
NaCl 2 3 mV E= 230 mV
() Icorr TiN
2 3 TiN
2(1) TiN Q235 1 mol/ E=940 mV
E= 114mV
m Q235
235
0.1941 mA/cm’ Q
E= 1679 mV TN
2000 2000
(1) ()
1000 1000
>
>
E 5
L
-1000 a—Q235 -1000 a—
b—TiN b—TiN
-2000 -2000
-4 -3 -2 -1 0 1 2 3 4 -4 -3 -2 -1 0 1 2 3 4
Log(l)/mA * cm™ Log(l)/mA * cm™
2 H,SO,
Fig.2 Comparative polarization curves for different samples in H,SO, solution
2 lmOl/LstO4
Table 2 Test results of electro-chemical corrosion in 1mol/LH,SO solution
E/mVo ima/em?)  i(mA/em?) oo/ (mA/Cm?)
TiN 392 0.2861 0.1941 0.0405 1
340 0.2031 0.0228 0.0567 14
Q235 470 2234 2.243 0.1710 4.2
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Table 3  Test results of electro-chemical corrosion in 3.5 % NaCl solution

Ex/mV i/(mA/cm?) i/(mA/cm?) icor/(MA/cm?)
TiN 436 0.0018 1
291 0.0089 0.0071 0.0012 0.67
Q235 412 0.3287 182.6
TiN 4 5 4(a)
18-8 Q235 () () Q235 18-8 TiN
1.4 42 1 mol/L H,SO,
Q235 Q235 18-8
182.6 18-8 18-8
Q235
32
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Fig.4 Surface appearances of different samples after corrosion in HSO, solution
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Fig.5 Surface appearances of different samples after corrosion in NaCl solution
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