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HIGHLIGHTS GRAPHICAL ABSTRACT

o Analytical modeling of dynamic
of the cubesat inside P-POD

e Validation of analytical modeling

by experimental test and
numerical simulation

e Increasing the output linear
velocity and decreasing the
output angular velocity for
gravity condition comparing the
zero gravity condition
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Article Type: Research paper and investigate the motion of the cube-sat inside the P-pod and its separation
Received: 08 April 2026 velocity. In this paper, the movement of a CubeSat inside the P-POD until the
Received in revised form: 27 May complete departure has been investigated using analytical modeling. Due to the
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Keywords: the linear velocity of the 3U cube-sat has been analyzed in the direction of its motion
Analytical Modeling and at the departure. Then, the P-Pod mechanism was manufactured along with the
Cubesat ) cube-set and an experimental test was conducted to validate the analytical modeling.
P-Pod Mechaq1sm The results show an acceptable agreement between the analytical modeling results
Angular Velocity

Gravity Acceleration and the experimental ones. It was observed that the increase in the deviation from the
CQG in the direction perpendicular to the motion, the decrease in the deviation from
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coefficient and increasing the gap between the cube-sat wall and P-pod has led to an
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  Σ   F  x = m     x  c ¨


  Σ   F  y = m     y  c ¨


  Σ   M  c = J   𝜑 ¨


    R 2 −   R 1  cos ⁡  𝜑 − 𝜇   R 1  sin ⁡  𝜑 −   F  s   s i n 𝛼 = m     x  c ¨


  m g +   F  s   c o s 𝛼 +   R 1  sin ⁡  𝜑 − 𝜇   R 1  cos ⁡  𝜑 − 𝜇   R 2 = m     y  c ¨


  −  (   R 2   c o s ⁡  𝜑 + 𝜇   R 2   s i n ⁡  𝜑 )  (   L 2 + 𝛿 y ) −  (   R 2   s i n ⁡  𝜑 + 𝜇   R 2   c o s ⁡  𝜑 )  (   d 2 + 𝛿 x ) +   F  s c o s  ( 𝛼 + 𝜑 ) 𝛿 x +   F  s s i n  ( 𝛼 + 𝜑 )  (   L 2 + 𝛿 y ) + 𝜇   R 1  (   d 2 − 𝛿 x ) −   R 1  ( B D −   L 2 − 𝛿 y ) = J   𝜑 ¨
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  m g +   F  s   c o s 𝛼 − 𝜇   R 2 = m     y  c ¨


  −  (   R 2   c o s ⁡  𝜑 + 𝜇   R 2   s i n ⁡  𝜑 )  (   L 2 + 𝛿 y ) −  (   R 2   s i n ⁡  𝜑 + 𝜇   R 2   c o s ⁡  𝜑 )  (   d 2 + 𝛿 x ) +   F  s c o s  ( 𝛼 + 𝜑 ) 𝛿 x +   F  s s i n  ( 𝛼 + 𝜑 )  (   L 2 + 𝛿 y ) = J   𝜑 ¨
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