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Abstract: To enhance the performance of Q355 steel for offshore wind power applications, it is necessary to further im-
prove the cleanliness of the steel and reduce oxide inclusions. Based on the liquid bridge theory, this study found that the
contact angle 0 between inclusions and liquid steel and the critical aggregation spacing d,. are positively correlated, and for
10 pm inclusions d.=0. 0226-2. 33 (um) ; moreover, the order of critical aggregation spacing d, is: Ce0,>Ce,0,>Ca0>
MgO>AL0,>CeAlO,. With thermodynamic calculations, when w[ Al]=0. 03% and w[Ce] >0. 000 5% in Q355 steel, the
CeO; layer forms on the surface of Al,0, inclusion. This increases the critical aggregation spacing, accelerates the aggrega-
tion and growth of inclusions, and speeds up their floating, thereby further improving the cleanliness of the molten steel.
This study used Ce treatment experiments on 4 heats of 80-ton Q355 steel melts to verify the above analysis. The experi-
mental results show that after Ce treatment, the w[T. O] and the size of oxide inclusions are significantly reduced in the
steel. When Ce adding is less than 0. 1 kg/t, as Ce adding increasing, the total amount and size of oxide inclusions in the
steel decreases, and the CeO, layer gradually thickens; when Ce adding increases to 0. 15 kg/t, the density of oxide inclu-
sions increases, that inhibiting inclusions floating, leading to an increase in the total amount of residual oxide inclusions in
the steel.
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Fig. 1  Liquid bridge model of inclusions in molten steel: (a) schematic diagram of vacuum chambe, (b) formation conditions of

vacuum chamber
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Fig. 3 Ce—0 and Al-0 equilibrium reaction in molten steel at 1 650 “C : (a) relationship of equilibrium reaction, (b) thermody-
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