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Research on Abnormal Grey-speckle Structure of Ductile Iron

DENG Han, YANG Zhigang, WANG Rui, CHEN Lu
(CRCC Qishuyan locomotive &rolling stock technology research institute Co., Ltd., Changzhou 213011, China)

Abstract; Under certain conditions, most of the thickness of nodular cast iron was prone to strip gray spot defects, which
would significantly reduce the hardness of the material. The microstructure and microregion composition of abnormal gray
spots were analyzed by SEM and EDS. The results show that carbon equivalent of less than 4.3%, composition segregation
and thick and relatively closed casting structure are the main causes of this defect. Under these conditions, slow-cooling
dendrites are easy to form. Si elements are isolated and enriched in the slow-cooling austenite branchlets to promote the
formation of ferrite. Mn and Cu are separated and enriched near and outside the dendrite to promote the formation of

pearlite. The hardness difference of the two kinds of matrix makes great color difference after processing and forms the

macroscopic gray spot morphology.
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Fig.1 Macrostructure and Microstructure of black spots
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Fig.2 SEM images and EDS selection locations near black spots
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Tab.1 Composition of casting after adjustment

G5 C Si Mn P Mg Cu
1 3.40 238 0.49 0.025 0.037 0.50
2 345 2.28 0.46 0.024 0.038 0.47
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Tab.2 Composition of matrix structure of gray spots

fiiE Fe Si Mn Cu

TR BESN S X 3 94.06 2.13 0.85 1.09
TRBEN B X 972 . . 1243 0.18 0.21
3o ¥ X 5 97.26 243 — 0.33
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