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Table 1 Chemical composition of test materials wg/%

c Si Mn S P Mg RE

3.60~3.80 2.70~2.90 0.20~0.30 <0.15 =<0.25 0.03~0.05 0.5~0.7
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Table 2 Measurement value of surface deterioration

layer of samples mm
i ViSLyEe HRAE i/ MHE FEE
1 ENE 2.3 1.2 1.7
2 FALERIREH0.5% 3.1 2.3 2.7
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4 AR RH1.5% 7.0 2.5 3.6
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Fig. 1 Effect of coatings containing varying sulfur content on morphology of surface deterioration layer
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Fig. 2 Effect of mold setting time on morphology of surface deterioration layer under relative humidity of 95%
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Table 3 The depth of surface deterioration layer mm
i 32N IO NIE iR/ ME FEE
1 T 0 0
2 12h 0.27 0.25 0.3
3 24h 0.7 0.25 0.5
4 36 h 15 12 1.35
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Fig. 3 Macro morphology of fatigue fracture, which resulted from the surface deterioration layer of parts
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Study on Surface Deterioration of Ductile Iron

XIAO Gong-lin, DENG Han, FENG Xue-ping, CHEN Kai-min
(CRRC Qishuyan Locomotive &Rolling Stock Technology Research Institute Co., Ltd., Changzhou 213011, Jiangsu, China )

Abstract:

The effects of three factors (sulfur content, high humidity environment, casting structure and casting process)
on the surface deterioration layer of ductile iron castings were studied. By adding different amounts of sulfur
into the coating, the relationship between the sulfur element and the depth of surface deterioration layer of
ductile iron was quantitatively analyzed. The relationship between the setting time of phenolic resin sand mold
and the deterioration layer under the condition of high humidity was studied. The influence of casting structure
and casting process on the deteriorated layer was studied by analyzing the penetrability deteriorated layer
of a casting at a specific position. The results show that the higher the sulfur content, the deeper the average
thickness of the deteriorated layer, and the more uneven the thickness of the deteriorated layer. Coating
can effectively reduce the depth of the deteriorated layer. In high humidity environment, sand mold surface
moisture absorption will increase the depth of the deteriorated layer, but the thickness of the deteriorated layer
is even. Deep deterioration layer is easy to form at the molten iron junction. Casting process design should
avoid molten iron junction and entrainment at the front end as much as possible to ensure the effective residual
magnesium content in molten iron on the casting surface and prevent penetration deterioration layer.
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