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Effect of Argon Gas Shielded on Burning Loss of Electroslag
Remelting Valve Steel NCF3015 Aluminum and Titanium
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(1 Herz special metallurgy plant ( Shanghai) Co Lid, Shanghai 201203 ;2 Jiangsu Shenyuan Group Co Lid, Taizhou 225722)
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Abstract Valve steel NCF3015 280 mm x 1700 mm electrode (/% ; 0.03 ~ 0.08C, 13.5 ~ 15.5Cr, 30 ~
33.5Ni, 1.7 ~2.1Al, 2.4 ~2.9Ti, 0.65 ~ 0. 80Mo, 0.65 ~0.80Nb, 0.002 ~0.006B) is remelted into 340 mm
0. 80 t electroslag ingot with full coaxial inert gas shielding. Under the conditions of full argon protection with ternary pre-
melted slag 70CaF,-15A1,0,-15Ca0 and a melting rate 4 kg/min, the amount of burning loss of Al and Ti and the change
of Si and S removal rate in the process of gas valve steel NCF3015 electroslag remelting are tested, and the mechanism is
explained. The resulis show that Al is the main buming element relative to Ti, the average burning loss of Al is
-0.071% , and the average burning loss of Ti is —0.035% ; and the burning loss of Al and Ti gradually decreases from
the bottom to the top of electroslag remelied ingot. Compared with the burning loss rate of conventional electroslag remelt-
ing, argon protection has a significant effect on reducing the burning loss of Al and Ti. The burning loss of Al and Ti causes
a slight increase in Si content at the initial stage of remelting. The slag system has a certain desulfurization effect, with an
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average desulfurization rate of 36. 7% .

Material Index ESR, Argon Protection, Valve Steel NCF3015, Ti Loss, Al Loss, Si Loss
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Fig. 1  Schematic diagram of inert gas shielding electroslag
remelting furnace
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Table 1 Chemical composition of standard and electrode of valve steel NCF3015 ( part) /%

Jas=1 C Si Mn S P Cr Ni Al Ti Mo
1# 0.057 0.08 0.07 0.007 0.013 14.67 31.86 2.03 2.64 0.67
2% 0.052 0.08 0.06 0.008 0.011 14.58 31.70 2.02 2.68 0.69
3# 0.045 0.07 0.07 0.009 0.013 14.41 31.35 2.03 2.63 0.66
4* 0.054 0.064 0.059 0.008 0.012 14.56 31.28 1.97 2.67 0.70
5% 0.051 0.090 0.060 0.009 0.012 14.22 31.35 2.05 2.76 0.71
6* 0.057 0.083 0.050 0.008 0.012 14.70 31.65 2.04 2.68 0.71
7* 0.050 0.072  0.057 0.008 0.012 14.69 31.93 2.01 2.68 0.7
8* 0.055 0.080 0.050 0.008 0.012 14.47 31.59 1.98 2.61 0.66
9*¥ 0.049 0.074 0.062 0.007 0.011 14.25 30.93 2.00 2.68 0.67
10* 0.055 0.095 0.056 0.007 0.011 14.75 31.94 1.96 2.63 0.70

#HE 0.030~0.080 <0.50 <0.50 =0.010 <0.015 14.00~15.50 30.00~33.50 1.70~2.10 2.40~2.90 0.65~0.80

x2 FREXEHRS /%
Table 2 Actual composition of premelted slag /%
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(4) Bt v HT, AR BN EE S
(ER) , R EREERE <0.01% J5, IF
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Table 3 Chemical composition of finished product of valve steel NCF3015 /%
HE  BUEEERA C P Si S Al Ti AAl ATi ASi
1* A 0.057 0.013 0.08 0. 007 2.03 2.64
JEFR 0.06 0.013 0.09 0.005 1.92 2.62 -0.11 -0.02 0.01
IR 0.057 0.013 0.075 0.005 1.95 2.66 ~0.08 0.02 -0.005
T 0.059 0.013 0.074 0.005 1.97 2.70 -0.06 0.06 ~0.006
o# k527 0.052 0.011 0.08 0.008 2.02 2.68
JETR 0.056 0.011 0.12 0.005 1.96 2.67 ~-0.06 -0.01 0.04
h#8 0.054 0.011 0.088 0.005 1.93 2.68 -0.09 0 0.008
ik 0.054 0.011 0.082 0.005 1.93 2.69 -0.09 0.01 0. 002
3 B4+ 0.045 0.013 0.07 0.009 2.03 2.63
JEER 0.057 0.013 0.10 0. 005 1.94 2.61 -0.09 -0.02 0.03
hER 0.054 0.012 0.089 0. 005 2.03 2.61 0 -0.02 0.019
T 0.052 0.012 0.083 0.005 2.02 2.63 -0.01 0 0.013
4* 4577 0.054 0.012 0.064 0.008 1.97 2.67
JEXB 0.052 0.012 0.10 0.005 1.87 2.59 -0.1 -0.08 0.036
15 0.053 0.012 0.074 0. 005 1.85 2.6 -0.12 -0.07 0.01
jlig 0.053 0.012 0.073 0.005 1.89 2.62 -0.08 -0.05 0.009
5% 327 0.051 0.012 0.09 0.009 2.05 2.76
JETR 0.055 0.014 0.10 0. 005 1.94 2.68 -0.11 -0.08 0.01
g 0.051 0.013 0.079 0. 005 1.94 2.70 ~0.11 -0.06 -0.011
TREp 0.052 0.014 0.067 0.005 1.98 2.72 -0.07 -0.04 -0.023
6" 1577 0.057 0.012 0.083 0.008 2.04 2.68
JEE 0.046 0.012 0.10 0.005 1.97 2.64 -0.07 -0.04 0.017
g 0.043 0.012 0.079 0.005 1.98 2.61 -0.06 -0.07 -0.004
TR 0.042 0.012 0.077 0. 005 1.98 2.63 -0.06 -0.05 -0.006
¢ 5371 0.05 0.012 0.072 0.008 2.01 2.68
JEE 0.046 0.012 0.12 0.005 1.93 2.64 -0.08 -0.04 0.048
g 0.049 0.o11 0.072 0.005 1.91 2.63 -0.1 -0.05 0
T 0.05 0.011 0.068 0. 005 1.98 2.68 -0.03 0 -0.004
g* R5v 5 0.055 0.012 0.08 0.008 1.98 2.61
JEER 0.051 0.011 0.10 0.005 1.91 2.56 -0.07 ~-0.05 0.02
3B 0.049 0.011 0.08 0. 005 1.88 2.58 -0.1 -0.03 0
Jiig: Y 0.049 0.011 0.08 0.005 1.9 2.59 -0.08 -0.02 0
o* 15771 0.049 0.011 0.074 0. 007 2 2.68
JEEB 0.05 0.012 0.10 0.005 1.89 2.6 -0.11 —-0.08 0.026
i3 0.049 0.012 0.08 0.005 1.97 2.65 ~0.03 -0.03 0. 006
hLiE: 0.052 0.011 0.074 0.005 1.95 2.7 -0.05 0.02 0
10* 1537 0.055 0.011 0.095 0.007 1.96 2.63
JEE 0.053 0.011 0.11 0.005 1.9 2.57 -0.06 -0.06 0.015
g 0.054 0.011 0.097 0.005 1.97 2.62 0.01 -0.01 0.002
hLiEs 0.056 0.011 0.094 0.005 1.91 2.56 -0.05 -0.07 -0.001
%  0.03~0.08 =<0.015 <0.50 <0.010 1.7~2.1 2.4~2.9
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4[ Al] +3(Si0,) =2(AL0,) +3[Si]

[Ti] + (Si0,) =(Ti0,) +[Si]

4[Al] +6[ 0] =2(ALO0,)

[Ti] +2{ 0] =(Ti0,)
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