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A Study on Precess of Calcium Treatment for Grade E Hull Steel
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Abstract The effect of two processes of calcium treatment; two step process ( LF + Ca-Si wire feeding - VD + Ca-
Si wire feeding) and one step process (LF - VD + Ca-Si wire feeding) at Xiangsteel on morphology of inclusions and me-
chanical properties of Nb-Ti microalloying grade E hull steel (0. 10% C) has been studied by thermodynamic calculation on
equilibrium of Als - [ O] and equilibrium of Ca,_,- Als. Results showed that as S in steel <0.003% , T[0] <15 x
107¢, and controlled Als in steel 0. 02% ~0.04% , after one step process of calcium treatment the <4 pwm spherical in-

clusions in steel were up to 93% , and cross impact energy at —40 C was 156 ~240 J.
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Table 1 Activity of different calcium aluminate

.33 aca0 %1504
Ca0/L 1.000 0.017
12Ca0 - 7AL,0, 0.340 0.064
1/Ca0 + AL, 0, 0.150 0.275
Ca0 - Al,0,/Ca0 - 2A1,0, 0.100 0.414
Ca0 - 2A1,0,/Ca0 - 6A1,0, 0.043 0.637
Ca0 - 6A1,0,/Al,0, 0.003 1.000
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Fig.1 Curves of equilibrium of Als - [ O] in grade E hull steel
at 1873 K
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Fig.2 Curves of equilibrium of Ca - Als in grade E hull steel at
1823 K and 1873 K
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Table2 Acid- soluble aluminium and calcium content in
steel refining by two step and one step calcium treatment
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Table 3 Cross impact energy of rolled products of grade E

hull steel refining by two step and one step calcium treat-
ment /J
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Fig. 3 Effect of calcium treatment on morphology of inclusions in grade E hull steel: upper-

two step process; lower- one step process
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Table 4 Cross mechanical properties of rolled products of

grade E hull steel refining by two step and one step calcium
treatment
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