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Lateral force regulation characteristic of a three-tab mechanism

ZHANG Ruheng', YANG Jun?, YAO Baojiang', YANG Shilin', ZHANG Bingfeng'

(1. Xi’an Aerospace Solid Propulsion Technology Institute, Xi’an 710025, China;
2. Aerospace Power Technology Academy, Xi’an 710025, China)

Abstract: In view of the layout feature of three tabs in circular symmetry and action mode of radial
rotation, a lateral force calculation scheme with only three-tab rotation angles as variables was proposed.
Numerical and experimental results showed that the lateral force on the wall of nozzle expansion section
was almost non-existent when thrust vector was adjusted by the mechanism, and lateral force was mainly
generated by differential action of three tabs. The pitch force was positively correlated with difference
value between average rotation angle of spoiler 2 and spoiler 1, spoiler 3. The yaw force was positively
correlated with difference value between rotation angle of spoiler 1 and spoiler 3. When performing small
angle adjustment with a starting angle of 52° and ending angle of 23°, the aerodynamic interference
between three tabs was small to be within 3%, and the thrust loss was approximately linear with tab
rotation angle. The deviation of the calculation result of lateral force from the test result was less than 6%,
which verified the correctness of this method. The proposed formula had closed solvability, and the
rotation angle of the target can be solved according to thrust loss and expected lateral force in reverse

solving, thus providing a method for attitude adjustment of three-tab mechanism.
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Fig. 1 Three-spoiler mechanism view
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