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Effect of Micro Rare Earth Element Ce on High Temperature
Mechanical Properties of IF Steel

Yang Jichun', Yang Changgiao' and Wang Shaojun’
(1 School of Materials and Metallurgy, Inner Mongolia University of Science and Technology, Baotou 014010,
2 Steelmaking Department, Shougang Jingtang Iron and steel Co Lid, Tangshan 063000)

Abstract The test interstitial-free steel IF(/% : 0.003 6 ~0.004 9C, 0. 005 ~0. 007Si, 0.11 ~0. 12Mn, 0. 007P,
0.005S, 0.007 ~0.011Alt, 0.047 ~0.051Ti, 0.0030N, 0 ~0.003 7Ce) is melted by a 10 kg vacuum induction fur-
nace, and forged to 30 mm x 25 mm billet, finishing forging at 950 °C, air cooling. With using Gleeble-1500D thermal
simulation testing machine the tensile test on the testing steel with strain rate 0. 1 s™' a1 750 ~ 1 150 °C has been carried out
to study the effect of micro rare earth (RE) element Ce on high temperature tensile properties of the IF steel. As compared
with IF steel non-containing Ce, the hot plasticity ( reduction of area-Z value) and hot tensile strength (R, value) of IF-Ce
steel containing 0. 003 7% Ce increase obviously, but with increasing temperature the increment decreases; the reduction of
area and tensile strength at elevated temperature of IF steel and IF-Ce steel respectively are 77. 62% -110 MPa for IF and
88. 65% -160 MPa for IF-Ce at 750 °C ; 87. 35% -85 MPa for IF and 92. 88% -100 MPa for IF-Ce at 950 °C ; and 85. 68% -
55 MPa for IF and 90. 62% -58 MPa for IF-Ce at 1 150 °C. The main reasons to increase hot plasticity and hot tensile
strength of IF steel by adding RE element are that the element Ce improves structure of steel, fines grain size, and segre-
gates and clusters at grain boundary to increase the strength of grain boundary.
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Fig.1 Effect of RE element Ce on high temperature tensile properties of test IF steel
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Fig.3 Morphology of structure of non-deformed region (a) (b) and deformed region (¢) (d) of IF sieel (a) (c) and IF-Ce steel
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Fig.5 Dynamic polarization curves of A36 steel and A36Ce
steel in seawater test
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Table 2 Polarization curves fitting corrosion-resistance R,
value of test A36 steel and A36Ce steel
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Fig.6 XRD analysis of corrosion products of A36 steel and
A36Ce steel
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