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Abstract: The effect of N on microstructure and properties of gray cast iron were studied in this paper. The
results indicate that microstructure of the samples containing 0.005 5%-0.013% N was composed of A-type
graphite, fine lamellar pearlite and a little ferrite. With the increase of N, the length of flake graphite descend, the
width increased slightly, and graphite became more blunt, which reduced the adverse influence of graphite on
the matrix; the fine lamellar pearlite content increased slightly, and the pearlite interlamellar spacing decreased.
The tensile strength and hardness of samples increased gradually with the increase of N. The gray cast iron
containing 0.012% N, both the tensile strength and hardness of the specimens reached their maximum values,
which were 395 MPa and HBW 260 respectively. Pores began appearing under casting surface when N content
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exceeded 0.011%.
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Table 1 The chemical compositions of samples alloyed with N wy/%
W C Si Mn P S N
1 3.26 1.82 1.0 0.034 0.088 0.005 5
2 322 1.83 1.09 0.032 0.085 0.007 1
3 324 1.82 1.21 0.031 0.088 0.008 5
4 3.21 1.83 1.24 0.035 0.087 0.011
5 322 1.81 1.33 0.032 0.084 0.012
6 3.24 1.83 1.36 0.034 0.088 0.013
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Fig. 1 The microstructure structure of samples alloyed with N before etched
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Fig. 2 The microstructure of samples alloyed with N after etched
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Table 3 The analysis of samples microstructure

[y s R 1 2 3 4 5 6
BRIEARER % 95~98 95~98 95~98 >98 >98 >98
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Fig. 3 The microstructure of samples at high magnification
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Fig. 4 The EDS analysis of C, Si, Mn, S and N elements
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Table 4 The tensile strength and hardness of samples
alloyed with N
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Fig. 5 The relationship between N content and tensile strength, hardness
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