% 8 5% 14 T HEFESKT A Vol. 8, No. 1
2025 %2 A DIGITAL OCEAN & UNDERWATER WARFARE Feb., 2025

(S VI, wiis, BIoOE, 4. MR i A sl D BUE 0y BT FE D). RO S5k R 4B, 2025, 8(1):
75-81.

WREDUFER A it sl B e

eoANE A, BSRE, BRE
(1. TEAMERFRASEL—OFTH, i £ 443003;
2. FalF P, e XL 430200)

W E VERIAENATEBERRTRF Ao AT FRENFTR, 4t WEE PR A 25
FRT ZHAFMEAFE TR G IEEHE, RETHRAFXENER S, G4, RETEEERAR KL X
HhFf AP K, Kk, FETHNZEAR R BEEGTAEA, KE, BEHEAGTEFRLIMNART £
WAFAFHA. WAAFEART M E A RTES, BEGELEREN.: DEEX R AR EH /BT HL
30%; YEMEANT 320, THRABREEAREX ARG, WRFEWA TR/, HEERILTHF M@ #E
BN TR, BEFAERASISNEME A, EMmAmmm gz fhtx £, RATHREALSES,

KR BRI kA BEGE; #HXKEES

mESES V238 XEKARIRED A XERS 2096-5753(2025)01-0075-07

DOI  10.19838/j.issn.2096-5753.2025.01.010

Numerical Simulation on Aerodynamic Force of Shipborne
Four-swing-arm Type Spoilers

SHUAI Chao" ?, YANG Haitao' ?, LIAO Guichao' 2, MA Wuju" 2

(1. No. 710 R&D Institute, CSSC, Yichang 443003, China;
2. Qingjiang Innovation Center, Wuhan 430200, China)

Abstract In order to meet the requirements of aerodynamic analysis and flight mechanics modeling for
four-swing-arm spoilers in engineering applications, numerical simulation of aerodynamic adjustment of the main
thrust force and lateral force is carried out respectively for the four-swing-arm spoilers, and the vector force control
capability of the spoilers is obtained. Firstly, the adjustment strategy of the main thrust and lateral forces of the
four-swing-arm spoilers is proposed. Secondly, a numerical simulation model for the four-swing-arm spoilers is
established. Finally, the aerodynamic forces of a single spoiler, the thrust and lateral force adjustment capabilities of
the four-swing-arm spoilers are studied through simulation. The simulation results indicate that the main thrust
adjustment capability of the spoilers is higher than 30%. When the main thrust angle is less than 32°, the linear
relationship between the main thrust force and the main thrust angle is better, and the aerodynamic interference
between the spoilers is small. Furthermore, the four-swing-arm spoilers demonstrate a strong ability to adjust lateral
forces, and can generate a maximum lateral force of 53.5 N. Additionally, the lateral force shows a strong linear
relationship with the differential angle of the lateral force, which is very beneficial to missile attitude control.
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Table 1 Simulation model size

mH HfH

LU 13 1K B /mm 65
P A il B B 3 s T B 9 /mm 75
YUt b e fh BE 5 48 0 28 /mm 55
RS () 35
KPP kA (°) 12
R B AR /mm 7.5

K AN PR B /mm 10

& B LIS H H A% /mm 15
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Fig. 6 Aerodynamics of single spoiler
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Fig. 7 Single spoiler simulation velocity contour
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Fig. 9 Inlet pressure-main thrust curve slope
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