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ABSTRACT: The paper aims to improve the problem of oxidation and coarse microstructure of D406A in forging process. The
experiment analyzed the dimension change rate, weight change rate and oxidation rate of D406A ultrahigh-strength steel at
different temperatures and different holding times. And the experiment also observed the microstructure evolution with a
metallographic microscope. The result showed that: When D406A steel was heated at 1110 °C and below, the dimensional change
and mass change rate of the specimen and the holding time were basically linear. The oxidation rate of D406A steel was
continuously reduced within 60 min, and it tended to be stable when the holding time was more than 60 min. When the heating
temperature was below 1110 °C and the holding time was less than 60 min, the specimen could obtain fine austenite grains.
According to the experimental results, the relationship between oxidation rate and holding time of D406A steel is established, and
its microstructure evolution law is summarized, providing a theoretical basis for the actual production process.
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Tab.1 Chemical composition of D406A steel (mass fraction) %
C Mn Si S.P Ni Cr Mo \'% Cu
0.28 0.81 1.50 <0.01 0.25 1.20 0.45 0.09~0.15 <0.25
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Fig.1 Relationship between specimen size and weight change rate and holding time at different temperatures
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Fig.1 Relationship between specimen size and weight change rate and holding time at different temperatures
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Fig.2 Oxidation rate curves at different temperatures and
holding times
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Fig.7 Microstructure of different holding time at 1140 °C
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