Highlights
· A new novel hybrid composite with orthogonal spiral wire mesh and polyurethane elastomer  is introduced.

· The hybrid composite material greatly improves both load-bearing and sealing performance.

· The variation of Poisson’s ratio is analyzed using FEA and optical measurement techniques.

· Increased energy dissipation is attributed to friction and debonding occurring at the interface.

· Higher volume fraction of the wire mesh results in reduced stress retention capacity.

