55 33 545 6 ]
20124812 A

Vol.33. No. 6

3R
SPECIAL STEEL December 2012 - 1 -

- IR -

HEBNFBRESENNARAMERNIKEHR

ik HRA BTE
(R (SR A FBT R, 5N 430080)

B ' T AR GREMEY 8 RIE R RN, JETE 50 kg B2 B R M R A
EW(/% :0.06 ~0.36C,<3. 2381, <2.20Al, <9. 00Cr) #4173 FEY-F s BlEME B ERE, &
BB, AP RS BRI P RUE R LR R B T Cr 32 % AU M B2 AL B A3 38 38 € & &0
FEIRES R MEANRER, WFEF 815, T B ER S A YHIUE ., 40 kPa {SE 7,1 600 ~
1650 C I 7ERE S S5 BRI 9% Cr HP R fLre RILHR  RAL B BB E 5354 25% ~30% 30% ~50% .60% ~
100%

X@R AT Ae® 24P EE O EER

Experimental Research on Adding Nitrogen in Alloy Steels by
Nitride in Vacuum Induction Furnace Melting

Yue Jiangbo, Gan Xiaolong and Chen Zihong
( Research and Development Institute, Wuhan Iron and Steel ( Group) Corp, Wuhan 430080)

Abstract The effect of vacuum, temperature and nitride composition on nitrogen solubility in steel is analyzed and
the test of adding nitrogen in alloy steel with various chemical composition (/% . 0. 06 ~0.36C, <3.23Si, <2.20Al, <
9. 00Cr) by three kinds of nitrides-silicon nitride, manganese nitride and chromium nitride in a 50 kg vacuum induction
furnace is carried out. Results show that the effect of nitrogen partial pressure in gas phase on nitrogen solubility in liquid is
greatest; with containing Ti and Cr in steel the nitrogen solubility in steel and yield of nitride increase; with increasing C
content in steel the nitrogen solubility in liquid and yield of nitride decrease; with containing definite aluminium in steel the
yield of nitride obviously increases. With 40 kPa argon pressure at 1 600 ~ 1650 °C, the yield of silicon nitride, manga-
nese nitride and chromium nitride being respective in silicon steel, structural steel and 9% Cr steel is respectively 25% ~
30% , 30% ~50% and 60% ~100% .
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Table 1 1st order interaction coefficients of some alloying elements in Fe on nitrogen at 1873 K N
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Table 2 Analysis of three kinds of steel
W Fh Fe C Si Mn Cr N
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Fig. 1  Effect of nitrogen partial pressure on nitrogen solubility in

1* silicon steel, 2% structural steel and 3 9% Cr steel at 1 873 K

0.10
0.09
0.08 -
0.07
< 006
é 0.05 |
0.04 P
0.03
0.021
0.0LF

E
3 9%CriH

P=40kPa

1860 1880 1900

T/K

1820 1840

2 ' 40 kPa B4y E FREEN 1" B 2° 45 H8F1 3°9% Cr
Wb RIA TS B R R

Fig.2  Effect of temperature on nitrogen solubility in 1% silicon
steel, 2" structural steel and 3% 9% Cr steel at 40 kPa nitrogen
partial pressure
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Table 3 Contributive efficiency of pressure, temperature and composition of steel on Ig [ N] of silicon steel, structural steel

and 9% Cr steel
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Table 4 Chemical composition of test steel, adding amount and yield of silicon nitride, manga-
nese nitride and chromium nitride
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