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Table 1 Chemical compositions of the gray cast irons W /%
Eas C Si Mn P S Cu Nb Mo \Y Fe
O0Mo0V 2.85 2.08 0.69 0.03 0.02 0.59 0.03 0.00 0.00 Hs
0.5M00.3V 2.83 1.95 0.70 0.04 0.02 0.61 0.03 0.50 0.30 HAy
0.5M00.6V 2.87 1.90 0.66 0.04 0.02 0.60 0.03 0.50 0.60 4
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Table 2 Statistical results of the graphite structure of three
groups of the gray cast iron samples
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Fig. 1 Microstructures and statistical results of three groups of the gray cast iron samples
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Fig. 2 Three groups of gray cast iron samples pearlite, eutectic cluster microstructure morphology, primary austenite dendritic morphology and
microstructure statistical results
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Fig. 3 Fracture morphologies and mechanical properties of the three groups of the gray cast iron tensile specimens
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Fig. 4 Surface scanning results of the Mo and V-containing carbides of the 0.5M00.3V and 0.5M00.6V samples
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Research on Microstructure and Properties of Molybdenum and Vanadium
Composite Reinforced Gray Cast Iron

PEI Hui-wen, LI Li-juan, LI Ren—xing, CHEN Xiang-ru, ZHAI Qi-jie
(Center for Advanced Solidification Technology, School of Materials Science and Engineering, Shanghai University, Shanghai
200444, China)

Abstract:

In order to meet the high performance requirements of automobile engine cylinder block, Mo and V were
added into gray cast iron. The microstructure changes were analyzed by OM, SEM and EPMA. The results
show that the gray cast iron sample containing 0.5wt.% Mo and 0.3wt.% V, compared with the blank sample,
the temperature of the eutectic reaction is lowered, and the graphite morphology is more curved and finer; the
matrix structure is lamellar pearlite. The spacing is refined, and the number of eutectic clusters is increased.
The tensile strength is increased by about 24%, and the Brinell hardness is increased by about 15%. The
vanadium content is increased to 0.6wt.%, and the tensile strength is up to 402 MPa. The gray cast iron
strengthened by Mo and V compound not only has a significant improvement in comprehensive mechanical
properties, but also has good thermal conductivity.
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