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Solidification Structure in La and Ti-containing
FeCrAl Stainless Steel
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( Engineering Research Institute University of Science and Technology Beijing Beijing 100083 China)

Abstract: Optical Microscope ( OM) and Scanning Electronic Microscope ( SEM) were used to analyze the
solidified structure of La and Ti-containing FeCrAl stainless steel. The results show that the grain size in
pure ferrite solidified structure without La and Ti treatment can be relatively big with the average values at
4.64 mm in longitudinal section and 4.71 mm in cross section. The grain size can be noticeably refined by
addition of La as well as Ti to the steel. In addition Ti can improve equiaxed grain ratio at the same time.
The high-melting point second-phase particle formed after La and Ti addition is beneficial to refine grain
and the large amount of TiN separated out in the steel contributes to improve equiaxed grain ratio.
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Table 1 Chemical Compositions of FeCrAl stainless steel %
C Si Mn Cr Al La Ti Fe
A 0.01 0.10 0.07 19.01 5.21 0 0
B 0.01 0.11 0.05 19.20 5.37 0.39 0
C 0.01 0.11 0.05 19. 65 5.63 0.35 0.08
60 ) 60 __ 15
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Fig. 1 Schematics of sampling from ingots
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Fig.2 Solidified structure in longitudinal section of stainless steel ingots
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Fig.3 Solidified structure in cross section of stainless steel
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Fig.4 Grain size in longitudinal section( a) and cross section( b) of stainless steel
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Fig.5 Equiaxed grain ratio in longitudinal La,0,S  (0001) 5.42% "
section and cross section TiN 4.7%
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Fig. 6 Typical inclusions in stainless steel
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Table 2 EDS analysis of inclusions in stainless steel % Ti
Fe 0 S La Ti N
6( a) 3.8 152 9.6 71.4 . La
6( b) 73.4  27.6
B. Yao 1 ’
! 3
d=, |7 (1)
It - 1) La.Ti
;v d o A
(1) . 7 mm mm o
d 2) La FeCrAl
' Ti FeCrAl
A\B C o La Tl
La,0,8 TiN mm 3.9 mm
0.7 mm 4% .
. 4.6% -
Ti TiN 3) La  Ti

TiN

1 Chen Ying Nie Zuoren Zhou Meiling. Development of metal substrate for automobile exhaust gas purifying system J . Materi—
als Review 1999 13(2):22 -24.
( . I 1999 13(2):22-24.)

2 Shen Liming Lu Jiansheng. Overview of research of the carrier used for automobile gas purifier J . Shanghai Steel & Iron Re-

* 105 -



2013 34

10
11

12

13

search 2004 30( 1) :35 -40.
( . I 2004 30(1): 35-40.)
Li Qiang Chen Xiang Li Yanxiang. Research and application on catalytic support and coating for automobile exhaust gas purif—
ying system J . Surface Technology 2001 30(4) :23 -27.
( . I 2001 30(4):23-27.)
Fujikawa H Newcomb S B. High temperature oxidation behavior of high Al content ferrite and Austenitic stainless steels with
and without rare-earth element addition J . Oxidation of Metals 2012 77:85 -92.
Stela M Fernandes C  Olandir V et al. Oxidation behavior of rare earth oxide-coated Fe20Cr and Fe20Cr5Al alloys J . Jour—
nal of Thermal Analysis and Calorimetry 2011 106: 541 —543.
Chen Ying Nie Zuoren Zhou Meiling. Effect of La on high temperature oxidation resistance of FeCrAl alloy foils J . Materials
Protection 2002 35( 8) :34 -36.
( . La  FeCrAl I 2002 35(8):34-36.)
Li Yabo Wang Fuming Zhu Baojing. Application prospect and effect of rare earth elements in ferrite stainless steels J . Spe—
cial Steel 2008 39(3):39 -41.
( . J. 2008 39(3):39-41.)
Li Likun Liu Shi. Effects of La on microstructure and properties of 17% Cr ferrite stainless steel J . Materials & Treatment
2010 36(18):5-8.
( . La  17%Cr J. 2010 36(18):5-8.)
Sun Lifeng Wang Hongpo Liu Chunlai. The solidified structure and inclusions of high—purity ferritic stainless steel stabilized
with Ti or Nb J . Journal of University of Science and Technology Beijing 2011 33( SI) : 157 - 160.
( .Nb.Ti I . 2011 33
(S1):157 -160.)
Turnbull D Vonnegut R. Grain refining of superalloy and its alloys using inoculants J . End Eng Chem 1952 44:1292.
Yu Zongshen. Rare earth in steel M . Beijing: Metallurgical Industrial Press 1982.
( . M . : 1982.)
Yu Yanchong Chen Weiqing Zheng Hongguang. Effect of La on solidification structure of Fe-36Ni invar alloy J . Foundry
Technology 2012 33( 3) :270 -273.
( .La  Fe-36Ni J. 2012 33(3):270 -273.)
Yao B LiDJ Wang AM et al. Effect of high temperature on the preparation of Pd-Si-Cu bulk nanocrystalline material J .
J Mater Res 1996 11:912 -917.

100 )

GB/T 22588 —2008. Measurement of thermal diffusivity or thermal conductivity coefficient by laser light scattering S .

( GB/T 22588 —2008. S .)

Shi Meitang. Metal material and heat treatment M . Shanghai: Science and Technology Press 1980.

( . M . : 1980.)

Liu Wen Wang Xingzheng. Fundamental knowledge of steel rolling M . Beijing: Metallurgical Industry Press 1983.
( . M . : 1983.)

Fang Rongsheng Fang Deshou. Manual of commonly used formulas and numerical tables for scientific and technical personnel
M . Beijing: Machinery Industry Press 1991.
( . M . : 1991.)

* 106 °



