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Study on Metallurgical Kinetics of Blowing Nitrogen Alloying of
Ultra-Low Carbon Austenite Stainless Steel 316L. and Application

Shi Yanlin and Zhang Shixian
(Material Engineering Department, Hebei Professional college of Technology, Shijiazhuang 050091 )

Abstract According to double film theory the kinetics model of blowing nitrogen alloying in steel liquid during stain-
less steel refining is established. By using silicon-molybdenum bar furnace the effect of nitrogen blowing time (0 ~ 70
min), nitrogen partial pressure (N, Ar=2:1,1:2 and1: 1) and temperature (1773 ~1 833 K) with constant pres-
sure (101 kPa) , constant temperature 1 833 K and constant flow rate 0. 3 L/min on nitrogen alloying of stainless steel 316L
(/% : 0.031C, 0.57Si, 1.00Mn, 0.121P, 0.004S, 16. 13Cr, 10. 12N, 2. 12Mo, 0.028N) has been studied. Results
show that with increasing nitrogen blowing time and nitrogen partial pressure the nitrogen content in steel increases; with in-
creasing nitrogen flow rate the blowing time for nitrogen content in liquid up to saturating value decreases; with decreasing
liquid temperature the dissolvability of nitrogen in steel increases, and the suitable temperature of liquid is ~ 1500 °C. The
120 t VOD commercial pilot production of stainless steel 316L show that by blowing nitrogen alloying during VOD vacuum
period with nitrogen flow rate 42 x3 m®/h the nitrogen content in steel may be up to 0. 04% .
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Table 1  Chemical composition of tested stainless steel

316L /%

C Si 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 apparatus
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Fig.2 Effect of nitrogen flow rate and temperature on nitrogen
content in steel liquid with constant pressure- nitrogen partial
pressure 101 kPa
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Fig.3 Relation between dimensionless L and nitrogen blowing time: nitrogen flow rate / (L + min~') - (a) 0.1; (b) 0.2 and (¢) 0.3
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Fig.4 Effect of nitrogen partial pressure on nitrogen content in
steel with constant liquid temperature [ 833 K
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Fig.8 Vacuum and blowing pattern (a) and (b) of 120 t VOD commercial pilot production
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Table 2 Commercial production test results of 120 t VOD blowing nitrogen alloying of stainless steel 316L

P AER /% WSESE] /min RS KERER/ HWRKE/
by At E HWHE 2 KhE HEE  KRE % %

1 340 434 0.0252 0.035 19.6 7 41.2 14.7 0.0316 43.85
2 340 435 0.024 8 0.035 20.4 7 42.8 14.7 0.0325 51.79
3 340 436 0.0250 0.035 20.0 7 42.0 14.7 0.0317 45.61
4 340 442 0.029 0 0.060 19.8 7 41.5 14.7 0.036 4 48.25
5 340 444 0.028 6 0.060 20.0 7 42.0 14.7 0.0357 48.45
6 340 445 0.028 5 0.060 20.1 7 42.1 14.7 0.033 2 31.69
7 340 451 0.026 2 0.040 31.2 31.2 65.5 65.5 0.0452 29.08
8 340 453 0.0257 0.040 32.3 32.3 67.8 67.8 0.042 4 24.57
9 340 456 0.0270 0.040 29.4 29.4 61.7 61.7 0.040 1 21.21
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