Study of the dynamic of motion landing vehicles In the planet’s atmosphere using
Inflatable braking device
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FIGURE 1. DESCENT SCHEME OF LANDING VEHICLE
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Braking with the deployed inflatable braking device

additional ballute x - the longitudinal gxis; 0.=0SIn a - the lateral load on the landing vehicle
devi o, = 10 deg - solid angle of attack.
evice

= 2_ i :
w,=1 1/s - angular velocity of descent vehicle relative to q=0,5pV*- dynamic pressure;

In a statically stable the landing vehicle value of the spatial angle of
attack decreases gradually and after passing the maximum dynamic
pressure is almost zero. Maximum lateral load values are small and

Figure 9 is a plot changes in the spatial angle of attack in the presence of
complex structural asymmetries and the additional value of the
aerodynamic torque coefficient of distortion of the external form of

Figure 7 presents the plots of spatial angle of attack (a,), as well as
transverse load (q.) for the LV as solid body in the presence of a set of
structural asymmetries (Ay, =0.001, I, =0.001, m,,=0.002.)

occur in or near the maximum value of the velocity head. inflatable braking device m_ = 0.024 for fixed lateral load g = 50 Pa.
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Conclusions asymmetries structural asymmetries and m,; = 0.024.
e — Calculation results for spatial angle of attack for m., = 0.0245 at The curve of spatial angle in-time alteration (Figure 9) indicates sharp increase of maximal angle of attack with the increase of asymmetry due to
1. Deformation of inflatable braking device leads to the change of gy = 50 Pa, given in Figure 10, will be analysed a inflatable braking device non-rigidity. Spatial angle of attach reaches its maximal value at the moment of maximal dynamic pressure.
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At the same moment, dynamic pressure also increases what defines the
inflatable braking device transverse load augmentation. Growth of transverse load
results in the enlargement of additional asymmetries caused by the inflatable
braking device form distortion.

These additional asymmetries produce sharp increase of the spatial angle of
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It can be seen that under these conditions the solid angle of attack increases
indefinitely and landing vehicle loses stability of angular motion.

Thus, depending on the lateral stiffness of the inflatable braking device, the
landing vehicle can be both stable and unstable character of angular motion.

However, in this part of the trajectory the value of the velocity head is ten
attack. times less than its maximum value, so the presence of strain inflatable braking
device leads to a small additional increase in the spatial angle of attack.
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