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Fig.2 Dynamic load identification process of the simplified

gun bay model
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Fig.7 Impact load identification results
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decrease in the first-order modal frequency
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Fig.10 Identification normalization results of P14

measurement point load

VISP R0 15 22 R iy bRt , e85 P11 ~ P43 L 104>
WS R BhER PRI A R i S50 R4 R %R 1.

XF P11 ~ P43 3 10 4> 8 20 fiif 0 s Ak 1) oo o e ik 8 1
B R BN R B R 2 R A T G v, FL IR AR AR
Xof 5 22 (R At P34 SF-JAJ A (R AF X0 152 254 21.39%, HUI R
BT I 55 P14 S-S (B AR X IR 2 0 8.80%. HARAHES
A9 S0 5 PROIASCR AT T B AELEAR TS SR A Ay Aty
ST e B Bk sl R D B AT TR, ELRF SR R e R B, 5
i) 2 2847 R ROCR I B R R AR i SR AT &
A4 B 85 LR B i 28 I 285 27 ] 1) N R AR 55 A 0.6,
I H IR 2 B0 A AT 5 A5 e e IS B R IR 1+
T, X2 AR JEE 2 X 5 A T 10459 B 30 T o il 5
A RAS SR 7 A B (14 SRy B

®1 SNREDBEIIRERE

Table 1 The averaged peak value error of the dynamic
load at each measurement point
RS P11 P14 P21 P24 P31
X R ZE Yo 21.12 8.80 12.22 16.44 14.12
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Dynamic Load Identification of Gun Bay Based on Deep Neural Network

Huang Hu', Liu Xiaoran?, Wang Yongyan', Yang Jian?, Yang Zhichun?

1. National Key Laboratory of Digital and Agile Aircraft Design, AVIC Chengdu Aircraft Design & Research Institute,
Chendu 610091, China

2. National Key Laboratory of Strength and Structural Integrity, Northwestern Polytechnical University,Xi’an 710072,
China

Abstract: In the design of aircraft structures, it is necessary to consider the anti-gun vibration design of aircraft
structures and to determine the dynamic load when the aircraft machine gun is firing. In comparison with the
traditional dynamic load recognition method, deep neural networks supported by deep learning technology have a
strong fitting ability and a broad application prospect in dynamic load recognition. This paper presents a vibration load
identification method for artillery hands, established from the perspective of deep neural network application. A
simplified artillery bay model with similar structural dynamics of a certain type of gun bay was taken as the research
object to simulate the dynamic load environment of the complex waveform impact load and the simplified gun bay
experimental model. From the perspective of signal processing, the damped dynamic system is equivalent to a finite-
length impulse response system. The corresponding feature signals are extracted, and impact dynamic load
recognition experiments are carried out on the simplified gun bay model by means of the LSTM neural network. The
application performance of the method is examining in terms of robustness. Finally, the method established in this
article was used to identify the shock wave load experienced by a certain type of gun compartment in a real gun
vibration load environment, verifying the applicability of the method in practical application scenarios and providing
new ideas and technical approaches for the identification of complex impact loads such as gun vibration loads.

Key Words: deep learning; load identification; vibration analysis; feature extraction; robustness
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