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Tab. 1 Chemical composition of the spherical graphite cast steel wg/%
No. C Si Mn P S Cr Mo
1 1.20. 1.30. 1.40. 1.50. 1.60 1.50 0.70 0.030 0.025 0.80 0.30
2 1.40 1.30. 1.40, 1.50. 1.60. 1.70 0.70 0.030 0.025 0.80 0.30
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Tab. 2 Melting and pouring parameters

No. ERALFPRLEE/mm BRALFIIA /%
1 5. 10, 15 0.34
2 5. 10, 15 0.40
3 5. 10, 15 0.46

R3 AEC. SigEREHNNFMERE
Tab. 3 Mechanical properties of samples with different C
and Si contents

P % % R,/MPa Al%
1.20 786 2.0

1.30 812 1.5

1 C 1.40 829 2.0
1.50 817 1.5

1.60 785 1.0

1.30 781 1.5

1.40 763 1.5

2 Si 1.50 829 2.0
1.60 786 1.0

1.70 657 0.5
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Fig. 1 The effects of C and Si contents on the mechanical properties of the spherical graphite cast steels
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Fig. 2 Metallographic structures and graphite distributions corresponding to the spherical graphite cast steels with different C contents
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Tab. 4 Mechanical properties of samples with different
particle sizes and additions

5 BRERIINAR/%  kiff/mm  R,/MPa Al%
5 950 0.5

1 0.34 10 867 1.0
15 850 1.0

5 936 1.0

2 0.40 10 829 2.0
15 780 1.5

5 920 1.5

3 0.46 10 795 2.5
15 751 2.0
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Fig. 3 Metallographic structures and graphite distributions corresponding to the spherical graphite cast steels with different Si contents
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Fig. 4 The graphite distributions, in the metallographic structures, of samples with different particle sizes and additions
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Effects of Composition and Spheroidization & Inoculation on
Microstructure and Properties of Spherical Graphite Cast Steel

GUO Jian-she', ZHU Zheng-feng', XIA Shao-hua', YOU Chuang', SONG Ren-bo’
(1. CRRC Qishuyan Locomotive & Rolling Stock Technology Research Institute Co., Ltd., Changzhou 213011, Jiangsu, China; 2. School of
Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract:

In view of the cracking and failure problems of the spherical graphite cast steel roller, the causes of the
failure has been analyzed from the aspects of composition and microstructure, and the optimization of the
material has been achieved by using of adjusting chemical composition and controlling spheroidization
processes. The results show that the main reason led to the roller cracking is the structure abnormity caused
by improper controlling of chemical composition and spheroidization process. When the contents of C, Si are
1.40%, 1.50%, respectively, the particle size of nodulizer is 10 mm, and the addition of nodulizer is 0.40%,
best microstructure and mechanical properties of specimens can be obtained, and the tensile strength and

elongation reaching 829 MPa and 2.0%, respectively.
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spherical graphite cast steel; roller; crack failure; microstructure; material optimization
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