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Commercial Experiment of Steelmaking Steel B7 and 42CrMoA
by 110t BOF Molybdenum Oxide Direct Reduction Alloying

Qin Fengting' and Liu Zonghui®
(1 Metallurgy and Chemical Industry Department, Jiyuan Vocational Technology College,Jiyuan 459000 ;
2 Steelmaking Works, Henan Jiyuan Iron and Steel ( Group) Co Ltd, Jiyuan 459000)

Abstract The reduction conditions of thermodynamics and dynamics of molybdenum oxide in BOF steelmaking
process by using molybdenum oxide direct reduction alloying to replace adding molybdenum iron alloying during tapping are
analyzed. And the 110t BOF commercial experiment to steelmaking B7 steel (/% ; 0.38 ~0.48C,0. 15 ~25 Mo) and steel
42CrMoA (/% : 0.38 ~0.45C,0.15 ~0.25Mo) has been carried out. The results show that the molybdenum yield by BOF
molybdenum oxide direct reduction alloying is about the same by adding molybdenum iron alloying during tapping,i. e. about
95% ,and with using molybdenum oxide direct reduction alloying the steelmaking cost decreases markedly, the melting cost

per ton steel decreases by about 22 yuan.
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Table 1 Requirement of chemical composition of steel
B7/ %
B C Si Mn P S Cr Mo
bR 0.38~ 0.15~ 0.75~ = < 0.80~ 0.15~
AIE 0,48 0.35 1.00 0.035 0.040 1.10  0.25
wgs 039~ 0.19- 078~ < < 0.93~ 0.16~
0.41 0.23 0.82 0.020 0.010 0.97 0.19
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Table 2 Technical parameters of steel B7 BOF steelmaking with adding molybdenum oxide direct reduction alloying and

adding molybdenum iron alloying during tapping

W/ HWREE HREH

IS LF AR BEImA &Y a8 B

wast ¥e S ke SR/% BB/%  B/% /% B/kg  H/% W HKEN
1 - 100 0.059  0.057 95.2 0.056 210 0.167 0.5 107.04
Sik4A 2 - 100 0.058  0.056 9.4 0.057 220 0.172 0.5 109.7
HEEE 3 - 100 0.059  0.056 97.1 0.161 220 0.170 0.5 112.55
T - 100 0.059  0.05  96.23  0.056 17 0.170 0.5 109.9
4 321 - 0.000  0.177 9.5 0.173 - 0.175 0.6 112.76
qek 5 320 - 0.011 0.171 9. 1 0.175 - 0.174 0.5 112.36
6 317 - 0.016  0.184 92.3 0.186 - 0.185 0.5 108.6
7 323 - 0.003  0.181 98.5 0.178 - 0.176 0.5 11.5
g 320.3 - 0.0098  0.178 9.3 0.178 - 0.1775  0.53 112.2
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Table 3 Requirement of chemical composition of steel
42CrMoA /%
M H C Si Mn P S Cr Mo
RN 0.38~ 0.17~ 0.50~ =< < 0.90~ 0.15~
23 0.45 0.37 0.8 0.020 0.020 1.20 0.25
Wi 0.39~ 0.19~ 0.63 ~ = < 1.03~ 0.17 ~
0.41 0.23 0.67 0.015 0.010 1.07 0.19
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Table 4 Technical parameters of steel 42CrMoA BOF steelmaking with adding molybdenum oxide direct reduction alloying

and adding molybdenum iron alloying during tapping

sael e £ —EE PAE SNE KBRS B0 —ERE/ K80 ARER  #WKE/
ek kg % % % % % C % [;: 7 t
20 327 0.183 0.176 0. 162 93.3 0.79 1 586 0.13 1619 108.0
21 324 - - 0. 165 97.0 - 1 500 0.12 1595 109.3
H4ik4 22 329 0.176 0.162 0.166 97.5 0.80 1512 0.15 1603 110.8
HERR 23 326 0.167 0.180 0.164 95.3 0.79 1525 0.16 1616 108.7
24 333 0.18 0.184 0.173 97.5 0.66 1517 0.13 1593 107.6
25 327 0.177 0.18 0.163 94.0 0.53 1517 0.14 1 608 108.2
-y 328 0.177 0.176 0.166 95.8 0.7 1 526 0.14 1 606 108.8
19 318 - 0.010 0.176 93.2 0.84 1 564 0.15 1626 110.9
27 327 - 0.004 0.178 92.9 - - 0.12 1 607 108.4
ek 28 321 - 0.006 0.183 94.9 0.74 1546 0.12 1615 106.9
29 323 - 0.009 0.177 93.4 0.50 - 0.16 1618 111.5
-4 322 ~ 0. 007 0.179 93.6 0.69 1555 0.14 1617 109.4
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Table 5 Inclusions and gas content in steel B7

e 7Y/ R T(0]/ [N}/
AR Af B B 4 cH ca DH D4 DS 108 10-¢
1 0 0.5 0 0.5 0 0 0 0.5 0 11.3 52
2 00 0.5 05 00 0.5 0.5 00 00 00 1 0.5 00 10.7 50
3 00 11 10 11 00 01 0.5 1 1 1 1.5 1 9.6 48
a4 00 0.5 0.5 0 1 1 1.5 00 00 00 0.5 0.5 00 12.0 52
5 00 0.5 05 0 0 0.5 0.5 00 00 00 0.5 0.5 00 9.7 49
6 0 0.5 0 0.5 0 0 0 0.5 0 10.6 53
7 00 0.5 0.5 00 0.5 0.5 0 0 00 0 0 1 0.5 0 0 11.0 55
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Table 6 Chemical composition analysis of molybdenum ox-
ide and molybdenum iron /%
WH P C S N C Mo H,0

4k 0.031 0.05 0.044 0.031 0.22 57.36 0.2
tHgk  0.034 0.04 0.084 0.028 0.21 62.14 -
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