24 1 Vol. 24 No. 1
2019 2 JOURNAL OF HARBIN UNIVERSITY OF SCIENCE AND TECHNOLOGY Feb. 2019

Nb  ZG1Cr10MoNiVNbN

( 150040)
Nb ZG1Cr10OMoNiVNbN
. . Nb
. : Nb 0.15%
Nb 0.15% . 864. 1.985.7 MPa
14.4% 26.9] 3.1254
EJ A/em® -0.16103 V.
:Nb ; ; ;
DOI: 10. 15938 /j. jhust. 2019.01.016
: TG174. 4 DA : 1007-2683(2019) 01-0099- 04

Effect of Nb on the Microstructure and Properties
of ZG1Cr10OMoNiVNbN Steel
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Abstract: In order to study the Nb alloy elements on ZG1CrlOMoNiVNbN brand of the influence of the
microstructure and mechanical properties of heat resistant corrosion resisting steel through metallographic
observation tensile impact test and electrochemical corrosion and get the Nb element to this grade of steel
mechanical properties and corrosion resistance are studied. The results show that when the content of Nb element is
0.15% the strip microstructure in the steel is finer and the carbide distribution is more uniform. The yield and
tensile strength of the steel with Nb content of 0. 15% were 864. 1 and 985. 7 MPa the elongation at break and the
impact work were 14. 4% and 26.9 ] In corrosion resistance written born current density and corrosion potential
were 3.1254E9 A/em®  -0.16103 V.
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Fig.1 Microstructure of steel with different
Nb elements content
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Tab.1 Testing data of mechanical properties
of different Nb content
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Fig.2 Effect of different Nb elements on strength

elongation and impact energy of steel

12
0. 05% 0. 10%
0.10% 0. 15%
( NbC)
Nb
. Nb
0.20%
0.20% Nb
Nb
Nb
3. 2
3 2
Nb
0.05% 0.15%
Nb ( NbC)

Nb

Nb

Nb

0.15%



102 24
Nb Nb  Alem’ -0.16103 V
C (Nb C) (Fe o
NbC Nb
o Nb
0.20% 1 J . 2004
Nb 0.15% (1):1
2
) I . 2004 37
0.01 SNb0.157,  TNDO.10%: (9): 13
0.1 3 I
iy 2006( 3) : 149.
g ~03 HNb0.20%+ 4 I
2003 19(2) : 59.
04 5 N J.
051 L 2004 5(10) : 41.
10 710% 10710 100 10 6  SAWADAA K OHBAB T KUSHIMAA H et al. Effect of Micro—
e structure on Elastic Property at High Temperatures in Ferritic Heat
3 Nb Resistant Steels J . Materials Science and Engineering 2005A (
Fig.3 Polarization curves with different Nb content 304) © 36,
7 CHAN-SEO ] SI-YEON B. Creep Rupture Life Andvariation of
2 Nb Micro-structure According to Aging Time and Creep Test Method
Tab.2 Fitting data of different Nb content J . Mater Sci Eng A 2007 449/451( 25) - 155.
in electrochemical experiment 8 ABE F. Bainitic and Martensitic Creep—resistant Steels J . Current
Nb /(%) i,/( Alem?) E.. (V) O pinion in Solid State and Materials Science 2004 8(3/4) : 305.
0. 05 5 5222 x10-6 —0.302 60 9 HIROSE T SHIBA K ANDO M et al. Joining Technologies of
Reduced Activation Ferritic/martensitic Steel for Blanket Fabrica—
0.10 3.1411x107° -0.257 44 tion J . Fusion Engineering and Design 2006 81(1 -7) : 645.
0.15 3.1254 %107 —0.16103 10 ZEMAN A DEBARBERIS L. Microstructural Analysis of Candi-
date Steels Pre—selected for New Advanced Reactor Systems J .]J
0.20 9.3764 x1077 -0.36246
Nuclear Mater 2007 362(2/3) : 259.
11 . P92 650C
I 2009( S1) : 174.
12 . 191
J. 2012 41(22) :96.
Nb =
1) : Nb 0. 05 J. 2013 34(1): 157.
0.15% 14 650°C
J. 2012 36(6) :52.
Nb 15 . P92 d -
] 2011 46(11):89.
° 16 . T122 ( BN)
2) : Nb J. 2005 40( 10) : 68.
17 9% Cr
Nb I 2010 30(4):258.
0.15% 18 S30432
D . : 2009.
Nb 0. 15%
19 . P92
° D . : 2011.
3) : Nb 20 . 9Cr
Nb J. 2010 22(1) :26.
0.15% 3.1254 %107 C )



