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 X5CrNiCuNb16-4 (17-4 PH) حرارتی عملیات از پس
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4. Summary

The aging of X5CrNiCuNb16-4 (17-4 PH) steel leads to
the tempering of the martensitic microstructure and precipi-
tation of the carbides and strengthening phases. The hardness
decreases with the increase of the aging temperature above
540◦C. The reason of the hardness decrease is the drop of the
dislocation density and the reverse transformation of marten-
site into austenite. The maximum hardness will occurs in
the welds aged at 480◦C and 540◦C where the copper-rich
strengthening particles coherent with the matrix are uniformly
distributed in the alloy. The increase of the aging temperature
leads to intensification of the precipitation processes and the
increase of the diffusion rate of alloying element in the steel.
Non-equilibrium solidification conditions of the weld metal,
segregation and the diffusion of copper and the elements sta-
blilizing the austenite promote the occurrence of the reverse
transformation of the martensite into austenite even after only
1 hour at 620◦C. As the base material was in the as-aged
condition at 540◦C, its hardness during the heat treatment
at 570◦C did not changed significantly. Annealing at 620◦C
caused the decrease of the hardness in the base material down
to 350 HV10.
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