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Grain boundary engineering by control grain size process in 316L stainless steel
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Abstract

This research has a purpose to design the thermomechanical process of 316L austenitic
stainless steel have grain size of 60 microns and different percentage of coincidence-site-lattice
boundary (CSL) are using low stress then those are annealing in various temperatures at period of

time. To observe the effect of stress and temperature are annealing on microstructure changes and
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percentage of CSL. Thermomechanical process start from improvement the identically microstructure
with solution anneal method of reference specimen at 1200 °C for 1 hour. After that, give passing be
compound with elastic strain energy process by tensile test for 40% elongation and used temperature
at 1100 and 1125 °C for annealing take to 10 minutes obtained 60 and 80 microns grain size
respectively. The process above was calling “Single step recrystallization process”. Then, take 80
microns specimen through to a cold working process at 40% elongation and annealing temperature at
1030 °C to obtain a grain size of 60 microns, this repeat process is calling “ Ilterative recrystallization
process”. The results for the comparison of grain boundaries by EBSD technique showed that:
percentage of total CSL were different for specimen of iterative recrystallization process was 42.26%,
specimen of single step recrystallization process was 32.34% and as-receives specimen was 23.36%.
Which specimens had the same grain to controlled size of 60 microns. The results showed the impact
of previous process on grain boundary engineering.

Keywords: Grain boundary, Coincidence-site-lattice boundary (CSL), thermomechanical process
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Coincidence -site-lattice boundaries (CSLB)
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