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Short abstract: 
Due to its strong expertise in descent and landing systems for aerospace applications, Aero Sekur is giving a strong contribution to the European robotic missions to Mars. Within the main exploration program, ExoMars, Aero Sekur is actually responsible for the design, development and qualification of two of the most important mission subsystems: parachute and airbag. In order to achieve the mission goal, a probe will be injected in the Red Planet’s atmosphere; after the hot entry phase, at around Mach 2, a supersonic parachute, an 11 m diameter Disc Gap Band type, will be deployed by means of a mortar, slowing down the capsule below Mach 0,8. At that regime the first parachute will be released and the main parachute, a 25,5 m diameter Ringslot type, will be deployed by the first parachute itself. Few seconds after the deployment of the main parachute the capsule front shield will be released.

Having decelerated the capsule below a velocity of 45 m/s, at an altitude of around 700 m above MOLA, the main parachute will be released and a set of thruster, controlled by a dedicated RCS, will bring the capsule at zero velocity at 15 m above the planet surface. At this point the lander will be released and the airbag will be inflated during the free fall.

An innovative airbag, vented type, will be used in order to absorb the energy of the lander at impact; the airbag has six chambers, each one having a venting valve, that will be opened during the impact phase, controlled by means of a dedicated avionic system. The venting will avoid the lander rebound and the vent control system will put the lander to the rest in the correct attitude.

Several drop tests have been carried out under Aero Sekur responsibility, all successful, demonstrating the high performances of the vented airbag and the company capability in conducting design and manufacturing of this kind of equipment. Also the parachute system was successfully tested in a dedicated wind tunnel, demonstrating the Aero Sekur knowledge in the aerodynamic decelerators.
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