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Effect of Rotational Molding Process on Performance of PE-HD Liner of Type IV Hydrogen Storage Tank
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Abstract : In view of the engineering preparation requirements of high-pressure vehicle large-capacity type IV hydrogen
storage tank plastic liner, 140 L high-density polyethylene (PE-HD) inner liners were prepared, and the effects of heating tempera-
ture or time, rotational speed ratio of the equipment, cooling mode and cooling time on the appearance, mechanical properties of
them were analyzed. The results show that the two-stage heating with preheating and then warming up could ensure the full melting
of PE-HD powder without high temperature oxidation, and the appearance of the products without bubbles and other defects,
mechanics and notched impact strength is excellent. With the increase of the main and secondary rotational speed ratio, the wall
thickness uniformity and the surface bubble problems are gradually improved, but too high a ratio of speed is prone to cause the
products of the lack of local position. The toughness and impact strength of PE-HD liners are positively correlated with the cooling
rate, the differential scanning calorimetry curve show that the more mild cooling mode, the longer the cooling process, the greater
the crystallinity of the PE-HD liner samples, the slow cooling process could make the molecular chain more fully discharged into the
crystal lattice to promote crystallization. The first air-cooled and then naturally cooled in a two-stage cooling mode could prevent the
products from being deformed, the liner prepared with the best overall performance, the tensile strength of prepared liner is 18.255
MPa, the elongation at break is 486.1%, and the notched impact strength of the simple beam is 13.08 kJ/m’, which provide a certain
reference for the development of plastic inner liner and material development for similar hydrogen storage cylinders.
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