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Effect of Rolling Process on Carbo-Nitride Precipitation of
Microalloy Steel EH420
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(1 National Engineering Research Center for Advanced Rolling Technology, University of Science and Technology, Beijing 100083 ;
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Abstract The size, amount and morphology of carbo-nitride precipitated in Nb-V-Ti-B and Nb-V-Ti microalloy steel
EH420 rolling at 900 ~ 1 000 °C with deformation 40% ~ 60% by electron microanalysis and physical-chemistry phase anal-
ysis technique. The test results showed that the amount of carbo-nitride precipitated in steel rolling at 900 “C was more than
that rolling at 1 000 °C; with degree of deformation increased from 40% to 60% , the precipitated carbo-nitride amount in-
creased while average size decreased; and Ti-Nb carbo-nitride precipitated at whole rolling course, but V carbo-nitride pre-

cipitated only at lower rolling temperature.
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Table 1 Chemical compositions of test microalloy steels for ship plate/ %

wNe C Si Mn S p Nb v T Al Mo Ni Cu B N
X1  0.05 0.22 1.56 0.004 0.015 0.055 0.054 0.013 0.034 0.27 0.27 0.200 0.0009 0.0039
- - 0.034 - 0.008 2

X2 0.14 0.35 1.49 0.009 0.014 0.034 0.060 0.020 0.020
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Table 2 Effect of deformation temperature on distribution

of size of precipitated particle in austenite of test microalloy

steel X1 and X2 for ship plate with deformation 40%
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1000°C 90C  1000C 90T
1-10 5.4 15.7 3.2 3.2
10~20 10.8 23.6 9.7 15.8
20~ 40 13.5 40.4 16.1 19.7
40~ 60 35.1 12.4 29.0 38.2
60~100  27.0 4.5 35.5 9.2
100 ~ 150 8.1 3.4 6.5 3.9
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Table 3 Effect of deformation temperature on amount of

precipitated particle in austenite of test microalloy steel X1

and X2 for ship plate with deformation 40%
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Fig.1 Effect of relative degree of deformation on distribution

of precipitated particle in austenite of test microalloy steel X1

for ship plate rolling at 1 000 °C
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Fig.2 Morphology of precipitated particle: (a) steel X1, rolling at 1000 C; (b) steel X1, rolling at 900 °C; (¢) steel X2, rolling at
1000 C; (d) steel X2, rolling at 900 C
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