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Fig. 1 Graphite morphologies of three kinds of gray cast iron
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Development and Performance Study of Mo-Nb Microalloyed Gray Cast
Iron
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Abstract:

In order to meet the increasingly stringent emission standards of automobiles and reduce the production cost
of cylinder liners, two kinds of Mo-Nb microalloyed pearlite gray cast iron with high manganese content (2.0%)
and low manganese content (0.2%) have been developed and their microstructure, mechanical properties and
cutting performance have been compared and analyzed. The results show that type A graphite is obtained
in low-manganese gray cast iron, while the pearlite lamellar spacing is large (0.43 pm), and the tensile
strength, Brinell hardness reach 404 MPa, 275 HBW, respectively. Compared with low-manganese gray cast
iron, the graphite of high-manganese gray cast iron is more fine and dense, and the pearlite layer spacing is
reduced by 58% (0.18 um), the strength and hardness are increased by 13% and 25% (458 MPa, 345 HBW) ,
respectively. The cutting resistance and chip morphology of low-manganese gray cast iron are similar to those
of bainite gray cast iron under the same cutting conditions, while the cutting resistance and chip size of high-
manganese gray cast iron are relatively large, resulting in slightly poor machinability. From the perspective of
comprehensive performance, pearlite gray cast iron with lower cost can completely replace bainite gray cast
iron as the preferred material for cylinder liners.
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