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Effect of Non-Vacuum Nitrogen Blowing Process on Nitrogen
Absorption Behavior of Austenite Stainless Steel 316LL

Shi Yanlin'**, Bao Yanping' and Dong Zhonggi’
(1 Metallurgical Engineering Research Institute, University of Science and Technology, Beijing 100083 ;
2 Department of Metal Materials Engineering, Hebei College of Professional Technology for Industry, Shijiazhuang 050091)

Abstract Effect of nitrogen blowing time (0 ~50 min) , nitrogen partial pressure (35 ~ 100 kPa) , nitrogen blowing
rate ( total flow rate 0.3 L/min with N.: Ar=1:3 ~3: 1) | liquid temperature (1773 ~1 833 K) on nitrogen content in 0. 8
kg liquid of austenite stainless steel 316L (% ;0.031C, 16. 13Cr, 10. 12Ni, 2. 12Mo) has been studied by using corun-
dum crucible-silicon-molybdenum rod electric resistance furnace in laboratory. Results show that with increasing nitrogen
blowing time and nitrogen partial pressure the nitrogen content in steel increases; with increasing blowing nitrogen rate the
time that nitrogen content in liquid comes up to saturation value reduces and with decreasing liquid temperature the dissolv-
ability of nitrogen in steel increases. Analysis on test results is carried out by using thermodynamics and kinetics models.
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Table 1 Chemical composition of stainless steel 316L /%
C St Mn P S Cr Ni Mo N
0.031 0.57 1.00 0.021 0.004 16.13 10.12 2.12 0.028
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Fig. 1 Schematics of experimental device for non-vacuum nitro-
gen blowing process
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Fig.2 Effect of nitrogen partial pressure and nitrogen blowing
time on nitrogen content in liquid of stainless steel 316L

Fig. 3 Effect of liquid temperature and nitrogen blowing time ¢
nitrogen content in liquid of stainless steel 316L
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lg[N] = _1887‘1 ~1.246 +1g . /ps,/p° —(3%0-0.75)

n=(0.118[C] +0.043[Si] +0.011[Ni] +3.5:
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