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Abstract: It wanted to study and solve the quality problem of cracks in microalloyed steel due to excessive sulfur con-
tent, the composition design of desulfurizer for slag infiltration of ship plate C36-1 was studied by using multi-factor
and multi-level orthogonal regression test method, and the composition design model of desulfurizer was established
according to the basic laboratory experimental data. The results showed that when the w(CaO) =42%-55% in des-
ulfurizer, the effect on desulfurization rate was more obvious. w(Al, ;)< 35%, w(CaC,)=12% is appropriate.
After industrial production test, the final determination of the components of desulfurizer was w(CaQ) =42%-55% .
w(ALO;)=30%-35% .w(CaC;) =8%-12% ., w(CaF,) =8%-10%. The industrial average desulfurization rate of
the desulfurizer reached 80. 93%. The new desulfurizer can stably control the sulfur content of ship plate steel to
less than 0.010%. The failure rate of slab crack was reduced by 85%. It met the process demand of sulfur control

for this kind of steel and increased the economic benefit of the enterprise.
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Table 1 Main chemical components of C36-1 high strength ship plate steel %
C Si Mn P S \% Nb
0.15~0.18 0.35~0.50 1.45~1. 60 <0.016 <0.010 <0.010 0.025~0. 035

R2 HHEFERS (REHSH)

Table 2 Main components of premelting slag %

CaO Al O SiO;

40~50 20~25 <4

R3 ERREERS (REHH)

Table 3 Main components of washing slag %
Al O3 Ca Al
23~26 22~25 6~8
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Table 4 Coding table of factor level

R K- 48 MI Xi X, X
r=-+1.215 0.113 54.6 34.55 14
EAKEC+HD 0.136 53.4 32.82 12
EIKFC0) 0.164 50. 2 30. 55 10
TAKFEC—D 0.215 48.6 28. 26 8
r=—1.215 0.290 45.9 26. 37 6
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Table 5 Addition amount of the components

in the new desulfurizer g
JER O S Tk TR CaO Al O CaCs

1 193. 50 60 32.50 13.00 26.00
2 180. 50 60 32.50 13.00 39. 00
3 190. 25 60 32.50 16. 25 26.00
4 177.25 60 32.50 16. 25 39. 00
5 184.55 60 42.75 11.70 26.00
6 171.55 60 42,75 11. 70 39.00
7 180. 00 60 42,75 16. 25 26.00
8 167. 00 60 42,75 16. 25 39. 00
9 192. 50 60 26.00 14. 00 32.50
10 173.00 60 45.50 14. 00 32.50
11 185. 40 60 40. 60 6.50 32.50
12 170. 45 60 40. 60 21.45 32.50
13 194. 15 60 40. 60 14. 00 16. 25
14 161. 65 60 40. 60 14. 00 48.75
15 177.90 60 40. 60 14. 00 32.50
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Table 6 Desulphurization test group and test results %
)4 B T RSN B R R S ) S 1 B R
= e C S " . S Jii B2 v

1 0.182 0. 35 1.45 0.012 0.015 53.12
2 0.166 0. 38 1.43 0.018 0.014 56. 25

0.032 56. 24
3 0.173 0.42 1. 56 0.015 0.014 56.25
4 0. 159 0. 40 1.53 0.013 0.013 59. 37
5 0. 160 0.47 1. 46 0.016 0.014 53.33
6 0.030 0. 160 0.49 1.55 0.014 0.008 73.33 62.22
7 0.170 0. 36 1. 48 0.012 0.012 60. 00
8 0. 150 0.32 1.51 0.014 0. 008 74.20
9 0.170 0. 34 1.58 0.015 0.012 61.31
10 0.031 0. 160 0. 31 1.48 0.011 0.009 71.00 65. 82
11 0. 180 0.43 1.51 0.012 0.011 64.52
12 0. 160 0. 36 1.47 0.012 0.013 58. 06
13 0. 150 0.50 1.51 0.016 0.013 59. 37
14 0.032 0. 160 0.45 1.45 0.017 0.012 62.50 63. 54
15 0. 180 0.43 1.48 0.016 0.010 68. 75
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Fig. 1 Influence of single factor change on desulfurization rate of desulfurizer
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