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Abstract-A mathematical model describing the unconirolled
descent of a space probe with a free-rotating brake screw in the
atmosphere of Mars is considered. The aim of the work is a
qualitative analysis of computer simulation data of the descent
motion of the center of mass of the space probe. The numerical
results presented in this paper can be used in the design of
promising spacecraft carrying out descent in the atmosphere of
Mars.

MATHEMATICAL MODEL OF PROBE MOTION

The nonlinear equations of the motion of the center of
mass of the space probe with a freely rotating screw during
descent in the atmosphere of Mars 1s written as follows
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where V 1s velocity of the center of mass of the space probe,
H is flight altitude of the space probe. 0 is the angle of
entry of the space probe into the atmosphere of Mars . £, is
the thrust force of the screw, calculated by the formula
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Fig.1. Changing the probe velocity for different sizes r of the brake screw

CONCLUSION

The presented work contains the results of a qualitative
and quantitative analysis of numerical data describing the
motion of the centre of mass of a space probe with an
onboard braking device in the form of a two-bladed screw.
Increasing the size of the screw blade increases the thrust
force of the screw. In general. the analysis of the numerical
results showed that use of a space probe design containing a
freely rotating screw is an effective and simple way to
mcrease the deceleration rate of the space probe to the values
required.



