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Research on simplified calculation method of aircraft flight load

SHI Hongwei, XUE Zihan, LUO Yang, CHEN Xiaorong

(Caihong UAV Technology Co., Ltd., China Academy of Aerospace Aerodynamics, Beijing 100074, China)

Abstract: Flight load analysis is a complex and arduous task, and developing a fast analysis method during the con-

ceptual design stage is of great importance to improve the efficiency of flight load calculation. Based on the small dis-

turbance linear analysis theory, the theoretical calculation methods of wing—body aerodynamic load, horizontal tail

aerodynamic load, vertical tail aerodynamic load, control surface hinge moment, and the engineering calculation

methods of aerodynamic load distribution, inertial load distribution, shear and bending moment of lift surface are

summarized. This is a simplified calculation method of flight load. A mathematical model of a certain single seat

competitive aircraft is established in the Matlab environment, taking the configuration dimension, mass characteris-

tics and aerodynamic derivative as inputs, the response process of aerodynamic load, inertial load, control surface

hinge moment, shear and bending moment are obtained. The results show that the simplified method can quickly

get the dynamic parameters with less input data, and the calculation results can be used to satisfy the load require-

ments of structural design in the conceptual design stage.
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Fig.7 Parameter response of yaw maneuver

(=}

M7 R LA AR T7 W RSB Bk A T 0L T,
S LA A A O 2RI in 21 fe SRS Bl 2 A6 W
SURSE 5 2507 [0 A8 1012 I, 000 8 AR B 1) 36 5 12 A0
W SRS 5 0 1) o 3 R o R sl A A R T )
fie B HE 7 AR AL AL 5 0 A — B R RS
2 AT A A A0 U D00 3 A e KOIR S
8 MATHLE T R4S

Table 8 Yaw maneuver calculation results
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Table 9 Comparation of yaw maneuver results
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