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Control of Boron Content in Alloy Steel 40MnB

Zheng Guiyun, Zhai Zhenglong, Ge Wenying and Zhang Wei
( Laiwu lron and Steel Co Ltd, Laiwu 271104)

Abstract The steel 40MnB is produced by 50 t EAF-LF ( VD) process at Special Steel Plant, Laiwu Steel. Results
showed that with insuring refining slag basicity 3. 0 ~5. 5, feeding Al wire, then feeding silicon-calcium wire in LF refining
end phase, skimming and 50 Pa VD treated for 35 ~40 min, after VD feeding Al wire and titanium wire, and inserting fer-
roboron FeB,Cy 5-A cladding of aluminium sheet into liquid steel and soft argon blowing, the yield of boron of ferroboron
was 65% ~75% , boron content in steel was 0. 001 8% ~0.002 5% , and oxygen content and nitrogen content in steel were
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respectively <20 x107° and <80 x107°.

Material Index Steel 40MnB, FAF-LF( VD) , Control of Boron Content
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Table 1 Standard free energy for B reacting with O and N

. a/ b/ .
B A (Cal » mol™1) (Cal - mol~'K -1y *#C4

IB(s) +3720:(g) =B,0(1)  —295 630 50,41 10
B(s) +1/2N,(g) =BN(s) —60 600 21.40 0.5
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Table 2 Designation and chemical composition of Ferrobo-
ron /%

Jee B Si Al c P S
FeB,yCos-d 19.0~21.0 <2.0 <0.05 <0.5 <0.05 <0.0l
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Table 3 Control range of chemical composition of steel 40MnB /%

C Si Mn P S Cr

i Mo Al Ti B

0.38~0.42 0.20~0.30 1.10-~1.30 =0.020 <0.015 <0.15 <0.20 <«0.20 =0.10 0.015~0.030 0.015~0.050 0.0015~0.0035
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Table 4 Ingredient of refining slag /%

Sio, Cak, Ca0 MgO Al Oy
16 15 49 8.5 7.0
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Table 5 Results of analysis of steel 40MnB, 6 heats

e L PR % I %, 24 (U
M C S M p S Cr Ni Cu Al T B 0] [N
979 041 022 1.28 0014 0002 0.1 002 00+ 0027 0.0 00025 17 78
4981 039 0.24  1.26  0.016 0001 0.1l  0.02 004 0023 0.032 00020 I8 80
4982 0.40 0.24  1.26  0.014 0.002 0.11  0.02  0.04 0.021 0.020 0.0020 19 79
4980  0.41 0.26 1.29 0.013 0.002 007 0.02 005 0.031 0.051 0.0020 20 80
4983  0.42  0.24 .27 0.015 0.002 0.07 0.02 0.04 0019 0.030 0.0020 19 78
4984 040 0.24 1.25 0.016 0.001 0.06 0.02 004 0015 0.05 0.0018 20 7
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Table 6 Boron yield of steel 40MnB, 6 heats

s WgmAR kg WAREN WA R %
4979 9 53 73.60
4980 8 S5 68.75
4981 7.5 54 72.00
4982 8 55 68.75
4983 7.8 53 68.00
4984 8 56 63.00
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