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Effects of Microstructures and Mechanical Properties of Ferritic Ductile
Iron by Increasing Inoculation Content

QUAN Zhen', XU Jinfeng', ZHAO Xinwu?, HE Baolou', ZHAI Qiuya'

(1. School of Materials Science and Engineering, Xi’an University of Technology, Xi’an 710048, China; 2. Xixia Internal
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Abstract: The effect of inoculation and silicon addition treatment on microstructure and mechanical properties of ferrite
ductile iron was studied under the condition of other technological factors unchanged. The results show that with the
increase of inoculation amount of silicon, the graphite spheroidization rate decreases, the diameter of the spheroidization
increases, the number of the spheroidization decreases, and the distribution uniformity becomes worse. Especially when the
Si content is greater than 4.0%, it is easy to produce lumpy graphite and tends to intensify. At the same time, the tensile
strength, yield strength and hardness of ductile iron tend to increase, while the elongation first increases and then decreases,
and the impact toughness decreases monotonically.
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Tab.1 The measured chemical composition of the ductile iron
C Si Mn S P Cr Mo Ti Cu Ni Mg RE
1 3.44 3.00 0.13 0.010 0.024 0.044 0.043 0.016 0.023 0.043 0.035 0.024
2 3.42 3.47 0.13 0.008 0.020 0.041 0.043 0.016 0.022 0.041 0.038 0.023
3 332 4.05 0.12 0.013 0.020 0.042 0.043 0.016 0.023 0.043 0.036 0.024
4 3.28 4.43 0.12 0.013 0.021 0.041 0.043 0.015 0.022 0.043 0.037 0.026
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Fig.1 Graphite morphology in ductile iron(No etched)
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Tab.2 Graphite sphere quantitative analysis results , .
Si(%) 3.0 3.5 4.0 4.5
2 3 3 3 '
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Fig.2 Morphology of matrix in ferritic ductile iron with different silicon content (4%Nital etched)
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Fig.3 Effect of silicon content on mechanical properties of ferritic ductile iron
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