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ABSTRACT

When 2205 duplex stainless steel undergoes hot rolling processing and is rolled in a direction to
produce crystalline strips, the high temperatures of homogenization can be applied with a three-axis
vector to present a form of crystalline grain that is identically equiaxed. Thus, homogenization heat
treatment causes the grains to grow and produces precipitation phases. Repeated solution treatments
can eliminate these phases and achieve crystallization simultaneously. This study investigated the
effects of repeated solution treatments on the grain refinement of 2205 duplex stainless steel. The

condition for the solution treatment was a maintained temperature of 1050 °C for 30 minutes through
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air cooling. The experimental results showed that the grains grew to approximately 50 um after

homogenization. However, the grains from the three-direction axis appeared to be unequiaxed.

Moreover, the produced precipitation phases caused the hardness to increase. It was discovered that

one round of solution treatment could remove the precipitation phases. Performing two rounds

produced a noticeable thinning of the refinement grains of higher than 22 um and a reduction rate of

56%. The hardness was also higher than that from one round of solution treatment. After three or four

rounds of solution treatment, the refinement grains no longer continued to thin. In addition, the grain

size and hardness exhibited little difference with those that underwent two rounds of solution

treatment. The results of this study showed that repeated solution treatments on 2205 duplex stainless

steel that has homogenization heat treatment substantially benefit grain refinement.

Key Words: duplex stainless steel, homogenization, solution treatment, grain refinement
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