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(57) Abstract: The present invention relates to the technical field of metal material processing, and provides a physical simulation
method for the forging process of a nickel-based superalloy. In the present invention, a nickel-based superalloy sample is sequentially
subjected to heating, heat preservation, and a quenching treatment, so as to obtain a pretreated sample; and the pretreated sample is then
sequentially subjected to heating, first heat preservation, cooling, a repeated compression-cooling treatment, second heat preservation,
and a quenching treatment to obtain a simulated sample, wherein the number of times of the repeated compression-cooling treatment
is 3 or more. In the present invention, the forging process of a nickel-based superalloy is simulated by using a forging simulation mode
of multi-pass compression-cooling deformation, which is close to an actual forging process, and has a good simulation effect and high
operability; moreover, the operation steps are simple, and the method is applicable to various nickel-based superalloys to be forged
by using the same forging method; the structure and the hardness of the obtained simulated sample are slightly different from those
of the same portion of a forged part obtained by means of actual forging; therefore, the method can provide effective guidance for the
forging machining process of a nickel-based superalloy.
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