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Abstract: In order to study corrosion properties of Nb microalloying high speed rail steel, heavy rail
U75V steel ( Cr 0.45%) with different Nb content had been investigated. The main causes of corrosion of
high speed rail steel are explored by fitting curve analysis using CorrView electrochemical software based
on constant potential measurement.The results show that the addition of Nb produces much more compact
oxide layer,which is conducive to improvement of steel corrosion resistance.Nb can improve self-corrosion
potential of steel substrate and can make oxide layer more dense.Corrosion current density of test steel
containing 0.028% Nb is lower than the other test steel.Phase analysis of rust layer with different corro—
sion time shows that adding Nb is conducive to fast formation and quantity of a+eOOH. a+eOOH/
v+¥eOOH ratio of test steel containing 0.028% Nb is higher than that of the other three kinds of steel.
Therefore , this study provides a theoretical basis for composition optimization of high speed rail steel.
Key words: high speed rail steel, Nb microalloying, corrosion rate , electrochemical
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Tablel Chemical compositions of test steels with different Nb contents( mass fraction) %0
s C Si Mn S A% Cr Nb RE
0-Nb 0.75 0.62 0.904 0.008 0.056 0.46 0 0.02
1-Nb 0.77 0.58 0.924 0.008 0.056 0.45 0.014 0.02
2-Nb 0.78 0.58 0.881 0.005 0.059 0.48 0.028 0.02
3-Nb 0.75 0.54 0.904 0.006 0.058 0.46 0.044 0.02
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Fig.2 Polarization curve of Nb microalloy steel
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Table 2 Variation of a-FeOOH/yFeOOH value ( o/v* )
with corrosion time in Nb test steel

aly*
%
120 h 240 h 360 h 480 h
0-Nb 0.066 0.084 0.136 0.134
1-Nb 0.076 0.084 0.147 0.148
2-Nb 0.087 0.102 0.156 0.164
3-Nb 0.073 0.086 0.141 0.134

AR EEARREE SR T, B INE & T3 Nb
AHRT aFeOOH FIPHTE AT & B RGN, H A
TEERRE T, —ERE Eike Tikie =
VMBS T ERE BN TSR BRI R ik i
BHIGET] o

4 i

1) & &) Nb B2 s A4 B i A RE (i
FZ R Nb TR A AT aFeOOH FYPRHIAL
A B ARG, AN TN R s . AEAKIALS
R Nb S84 0.028% FAis BRIl {aE BT

2) & Nb AR NI EALE AR R LA y-
FeOOH A1 a-FeOOH Jy =55, [ 16 1ih i [B] AU 7L<
4 FhE Nb B a+eOO0H/y+eOOH HYEL{ETE
BE# T E. 2 Nb S 0.028% 158 Y -
FeOOH /y-FeOOH {& Fv HoAth = Firipd s, H o bt el it
AR T A =R Ee N , Mg itk R AR

L2 @}

RN EE S BN R R e B 55 4b T 5%
N IR TS o

[1] Wang Yuchang,Zhang Jiaquan.Key technologies of cleanliness and homogeneity control for high-speed heavy rail steel [J].China

Metallurgy ,2015,25( 4) : 7-11.

(EEERFIR. md w5 S M RO AR ST (] PR 42,2015,25(4) - 7-11.)

[2] Bai Guojun,Bai Chunying, Wang Ying.Technical study on quality control of continuous casting billets for high-speed heavy rail



% 3 3 Foe, A N B S ACBUBE ORETSE 5 2 b + 135 -

(3]

(4]

(5]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

steels [J ].Science & Technology of Baotou Steel ,2015,41( 2) : 20-23.
(FEF, AR, F A2 N S I RIS [T] AR RHL ,2015,41( 2) : 20-23.)
Zhang Xuewei, Zhang Lifeng, Yang Wen, et al.Thermodynamics and dynamics of MnS inclusions precipitation during solidification
process in heavy rail steels [J].Iron & Steel,2016,51( 9) : 30-39.
(B ST 55, 5 TR MnS At #J SR15h 41254047 ()] 08K . 2016,51( 9) : 30-39.)
Ge Ying,Bi Junzhao, An Junjie,et al.Microstructure and high temperature mechanical properties of U71Mn heavy rail steel [J].
Foundry Technology,2018,39( 8) : 1670-1672.
(B3 R A RN 5. UTIMn AU 5 i ) e RERFST () S HR 2018, 39( 8) = 1670-1672.)
Su Hao,Chen Lin, Guo Feixiang, et al.Fatigue life analysis of U75V heavy rail steel [J].Journal of Inner Mongolia University of
Science and Technology,2017,36( 4) : 347-350.
(A BRbR S8R , 45 UTSV BRI I7 45 an 70 [T ] NSl RO 24241, 2017,36( 4) = 347-350.)
Zhang Xuewei, Zhang Lifeng, Yang Wen, et al.Three-dimensional morphology of non-metallic inclusions and the source analysis
of wrapped non-inclusion particles [J].Metallurgical Analysis,2016,36( 11) : 1-10.
(5K SRS 13, A5 AR R I = IS0 B FALBE I AR 0T (1] 26424347 ,2016,36( 11) - 1-10.)
Zhu Jun, Yang Jichun.Optimization of dynamic soft pressing process for continuous casting heavy rail [J].Journal of Inner Mongo—
lia University of Science and Technology,2017,36( 4) : 342-346.
(KRB A i S LR NE s SRR N TAMALRSE ] A S8 BHE 22441, 2017,36( 4) : 342-346.)
Zhao Liang.Polarization curve and mechanical properties of FV520( B) steel at different aging temperatures [J ] .Heat Treatment
Technology and Quipment,2015,36( 2) : 35-38
(452 FV520( B) HYAS ) B 280 T BE A Ak T R A 2 PR [0 ] Vb BB R 55845, 2015, 36( 2) : 35-38.)
Wang Bo, Li Zhutie, Zhan Dongping, et al.Electrochemical and phase characterization of rust layer on high nitrogen weathering
steel [J ] .Metallurgical Analysis,2018,38(4):11-15.
(M 2 AT 5. B T SR R L S TR (1] 4407 2018.38(4) < 11-15.)
Wang Xiaoli, Song Bo, An Shengli, et al.Corrosion behaviors of RE heavy rail in simulated industrial atmosphere [J].Chinese
Journal of Engineering,2014,36( S1) : 72-76.
( EBER AR, 2R, 55 RE SRR TV KT R AT 1] AUtRH R4, 2014, 36( S1) = 72-76.)
Chen Xinyan,Chen Daming, Chen Xu,et al.Corrosion-characteristics and-mechanism of weathering steel Q345 in tropical ma—
rine atmosphere [J].Corrosion Science and Protection Technology,2018,30( 2) : 150—156.
(BRBE BRI AW, 36 PRV v AR5 o A0 400 188 o RS A S5 LB A A 5 L0 ) 8 i k2 15 Bl e R L 2018, 30
(2):150-156.)
Kou Jie, Fu Yu.Effects of AC stray current density on corrosion behavior of X80 pipeline steel [J].Corrosion & Protection,
2018,39(2) : 124-128.
(FEAS AT S AL R I FE AT X80 45 LRI T A T sy ()] g i S5 B4, 2018, 39( 2) : 124-128.)
Wang Xiaoli, Song Bo, An Shengli, et al.Corrosion behavior of Nb heavy rail in simulated industrial atmosphere [J].Hot Working
Technology,2014,43( 4) : 1-4.
( EWEI, AR, LR, 55 Nb FUR AR T R ASREE AR A7 [ A, 2014,43( 4) : 1-4.)
Dou Weixue, Guo Dong, Feng Jie,et al.Microstructure and performance analysis of Nb microalloy steel [J].Iron Steel Vanadium
Titanium,2019,40( 1) : 148—-152.
(SR, MR, SEE, 55 Nb G 4 A4 MR 0BT [T] B8k BLEk, 2019,40( 1) - 148-152.)

i A



