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Effect of Rare Earth Element Lanthanum on Structure and
Properties of 0. 20C Steel

Zhang Fang and Yang Jichun
( Material and Metallurgy School, Inner Mongolia University of Science and Technology, Baotou 014010)

Abstract  Effect of 0 ~0. 072% La on inclusion, structure and elevated temperature tensile properties of 0. 20C steel
melted by a 10 kg medium frequency vacuum induction furnace has been studied by scanning electron microscope, energy
dispersive X-ray spectrometer and Gleeble-1500 simulating test machine. Results showed that with rare earth metal La mod-
ified treated on inclusions in steel such as MnS and Al,O;, the ellipsoidal and spherical RE inclusions RE,0,, RE,0,S
and RES with size <2 pm formed in steel, the hot ductility of 0. 20C steel at 850 ~ 1 050 °C obviously increased and the
lath martensite structure in steel water-quenched after high temperature tensile test was finer than that non-adding La.

Material Index Rare Earth Element La, 0. 20C Steel, Inclusion, Hot Ductility
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Table 1 Chemical composition of test 0. 20C steels / %
FE L
N N VR & 0 §

i Hab 2

0 0.181 0.243 0.486 0.022 0.0024 0.010 0 0

1 0.195 0.306 0.506 0.019 0.0011 0.008 0.024 0.004
2 0.163 0.348 0.487 0.022 0.0016 0.007 0.072 0.018
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Fig. 1 Morphology of sulfide inctusion in 0.20C steel and its X-ray EDS: (a) manganese sulfide, non-adding La; (b) RE oxysulfide.

0.024% La; (c) RE sulfide, 0.072% La
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Fig.2 Morphology of oxide inclusion in 0. 20C steel and its X-ray EDS: (a)} Al,0; or silico-

aluminate, non-adding La; (b) RE oxide, 0. 024% La
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Fig.3 Effect of RE element La on reduction of area (a) and tensile strength (b) of 0. 20C

steel at elevated temperature
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Fig.4 Morphology of martensite structure of 0. 20C steel, water cooling after tensile
test at elevated temperature: (a) non-adding La; () 0.072% La
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