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Nowadays, polymeric foams have attracted special attention in scientific and industrial
societies due to their unique properties such as high strength to weight ratio, excellent thermal-
insulation, sound-insulation, and good mechanical properties. One of the main goals of the
studies of polymeric foams is to increase the cell density and aligning with it, is to reduce the cell
size of these materials. Researchers have shown that the extraordinary properties of polymeric
foams such as superior thermal-insulation can be achieved by increasing the cell density/
decreasing the cell size. In this regard, firstly the most important processes for the production
of polymeric foams (batch, extrusion, and injection molding processes) were studied in the
present research. Then, cell nucleation stage as the most important process for achieving high
cell density/ low cell size is studied in details. In the following, the most important researches
in the field of polymeric foams were introduced in which, the highest cell densities/ lowest
cell sizes were achieved. The investigations show that the most significant results (highest
cell densities/ lowest cell sizes) are belonging to the batch process. Also, the use of nucleating
agents, increasing the solubility of blowing agent into the polymer, and the use of nanoparticles
are the most efficient solutions in order to achieve microcellular and nanocellular structures.
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