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Analysis of Solidification Microstructure and Cell Boundary Precipitates of
Si Solution Strengthened Ferritic Ductile Iron
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Abstract; Si solution strengthened ferritic ductile iron is a kind of engineering material with simple production process and ex-
cellent properties. The solidification microstructure evolution and common precipitates at eutectic cell boundary of Si solution
strengthened ferritic ductile iron in a wide range of silicon content were studied by means of coloring etching method. The results
show that solidification structure of Si solution strengthened ferritic ductile iron is composed of eutectic cells ( graphite + austen-
ite) and a small of amount of halo dendrite original from austenite shell. With the increased carbo equivalent, the nodularity,
nodule count,nodule size and the number of halo dendrites decreased. At the end of solidification, the residual liquid is rich in

Ti,Mo,Mn,Cr and O elements. At last solidification,a small amount of amorphous alloy carbides, oxides and ferrsilicate com-

pounds are formed.
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Tab. 1 The measured chemical composition of the molten iron of ductile iron

4we cC Si Mn S P Cr Mo Ti Cu Ni Mg  RE  BR%k
1 3.44 300 0.13 0.010 0.024 0.044 0.043 0.016 0.023 0.043 0.035 0.024 4.4
2 342 3.47 0.13 0.008 0.020 0.041 0.043 0.016 0.022 0.041 0.038 0.023 4.58
3 332 405 0.12 0.013 0.020 0.042 0.043 0.016 0.023 0.043 0.036 0.024  4.67
4 328 443 0.12 0.013 0.021 0.041 0.043 0.015 0.022 0.043 0.037 0.026 4.76
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Fig. 1 Graphite morphology of as- cast ferritic ductile iron( No etched)
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Fig. 3 Microstructure of as- cast ferritic ductile iron(4% Nital etched)
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Fig. 4 The austenite morphology in ductile iron
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Fig. 5 The distribution and morphology of carbide in ductile iron
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Fig. 6 The distribution and morphology of
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Fig. 7 Precipitated phases at cell boundaries in Si solution strengthened ferritic ductile iron
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Tab. 2 The chemical composition of different phase in ductile iron

) S5 o B C Si Ti Cr Mn Fe 0 Mo (AU
A 1.58 1.83 0.48 0.57 1.16  79.77 = 14.61 & Mo Mn Cr( BR1LH)
B 9.08 - 66. 13 = - 6. 88 = 17.91 & Ti Mo BALY)
C 7.62 1.65  52.11 - = 24.07 - 14.55 B Ti Mo BALY)
D 1.67 = - 0.58 1.07  94.80 = 1.88 & Mo Mn Cr(BILY)
E 1.36 0.71 = 0.63  0.53  54.10 41.84  0.83 B Cr Mn(BRALYD)
F 1.81 6.72 - - 0.52  90.95 - - W Fe Si(fLEY)
¢ 10. 42 - 63. 00 - - 10. 85 - 15.73 B Ti Mo(BALY)
H 0.83 2.44 - - - 29.89  66.84 - B S O(A k)
I 4.17 .36 39.63 - - 24.29  20.10  10.45 &4 Ti Mo O L)
J 0.81 9.90 = = = 43.53  45.76 B Si0(E )
K 2.57 7.24 - - 0.43  89.76 - HE Fe Si(LEY)
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Fig. 8 Linescan position and element distribution along the line
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