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Table 1 Chemical composition of low alloy steels with different Nb addition levels in the present study W5 /%
s c Si Mn Cr Mo Ni Nb
1 0.187 0.219 0.793 0.538 0.198 0.475 0.003
2! 0.198 0.235 0.776 0.586 0.192 0.482 0.098
3 0.206 0.229 0.789 0.546 0.206 0.490 0.209
4 0.193 0.245 0.819 0.546 0.187 0.487 0.293
5* 0.198 0.238 0.806 0.556 0.185 0.485 0.360
6" 0.183 0.241 0.805 0.559 0.206 0.506 0.505
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Fig. 1 Schematic diagram of non-standard tensile sample size
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Fig. 2 Equilibrium phase diagram of Nb-containing experimental steel
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Fig. 3 Metallographic structure of normalized steel samples with different Nb addition levels
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Table 2 Grain size of experimental steels with different
Nb addition levels

Nb /% AL R FRLEAR o m
0 10 9.54
0.1 10 9.02
0.2 10 8.6
0.3 10 9.78
0.4 10 10.12
0.5 10 9.66
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Fig. 4 SEM images of normalized steel samples with different Nb addition levels
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Fig. 5 SEM and EDS spot scanning of experimental steels with different Nb addition levels
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Table 3 EDS results of spots A, B and C in Fig.5 W /%
I £ c Nb Fe
A 71 27.07 0
B 39.15 1.85 59.00
C 0 50.52 49.48
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Fig. 6 EDS surface scanning of experimental steel containing 0.3% Nb
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Fig. 7 Carbide content in experimental steels with different Nb
addition levels
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Fig. 8 XRD analysis of carbides in experimental steels with
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Fig. 9 Effect of different Nb addition levels on hardness and tensile properties of experimental steel
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Fig. 10 SEM morphology of tensile fracture of experimental steel samples with different Nb addition levels
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Effect of Nb on Microstructure and Mechanical Properties of Low Alloy

Cast Steel for Heavy-Duty Vehicles

ZHANG Jia-cheng, JIN Yang-fan, ZHAO Tian-tian, YANG Yi-tao
( School of Materials Science and Engineering, Shanghai University, shanghai 200444, China )

Abstract:

The microstructure, carbide and mechanical properties of low carbon low alloy cast steel for heavy duty
vehicles were studied by means of scanning electron microscopy, X-ray diffractometer and room temperature
tensile testing machine. The results show that the addition of Nb element can result in obvious fine-grained
strengthening, and with an increase in Nb content, the transformation of M,C type ((Fe,Cr),C) carbide into MC
type (NbC) carbide occurs in the experimental steel. When Nb is excessively added, there exist a phenomenon
in which carbides are precipitated in a discontinuous chain form, thereby deteriorating the mechanical
properties of the steel. The results further found that the cast steel material has good microstructure and
mechanical properties when the amount of Nb added is about 0.2%.
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