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Research on optimization of vehicle anti-shock protection
components based on neural network
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Abstract: With the increasing requirements for the protection of military vehicles, the design of impact protection components
is facing more and more challenges. In order to provide an efficient and scientific research method, this paper adopts a V-
shaped structure, and uses radial basis function neural network approximation model and multi-objective genetic algorithm to
optimize the design of a certain type of vehicle protection components. Taking the deformation amount of the protection
component and the total mass as the design goal, the sensitivity analysis is used to select the design factor that has a great
influence on the protection performance of the protection component. The approximate model of the experimental design
sample is constructed by radial basis function neural network, and then multi-objective genetic algorithm is used to numerically
optimize the optimal component of the protection component. Finally, through simulation and experimental verification, it is
proved that the optimization scheme meets the design requirements. Provide a design idea for the future development of
protective components.
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A/GPa B/GPa R, R, w EJ(kIkg™")
371 333 4.15 0.95 0.30 7000
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Fig. 3 The crushing situation of anti-explosion components in numerical simulation and experiment

i 5 A SR BN EE, AT LA 5 0 SRR A R B A — Sk, DR Sk Hr Hr S Ak
TAEBERE TR . 7 R BT R ZOR S LA T i, AR AR SRR R A T B TR
T ARALIFAEN S A%, Bl i MO R 10 A T i S X ISR B9, 4G H i e 9 AR BT g6 R T RESR T v 2
5Ky, BT BT A 8], P A R VAR BERRIA F 1600, fE I EE A F i LA B O T
B ARBARE | B TR 5 M 2 T S i A i, LR R B 4 AL (Y AR P R fE

2 fuhEAGSIESHAK

21 RUBFREME

S By 2H P AR AR I T R AT L e e R TR L AR S S AR S S R T IR, S B TR AL
PRVEREAI DAL o RS AT LA Ao OO0 A 30 1) SR ABORE 20 A, 0 7 45 BT AR B P A Ak AR S8R A ] I B9
B T FER I AL MERE AU AL BT b, BT AR RN 4 BRI S S RS R 2 SR RS

024203-3



5 40 4 15 743 5 i i g2

i, HAE AN 5 PR, WA (E S BUE TG B a3k 2 fros, A8 5 X, ~ X, R AR &, LA X8 & X X, 1R
fAi ZL 15 B 7F Hypermes [ tool TR T 1+ HyperMorph T.H., X E1 75 BRI iY MRS EAT AL BE . 3 Sefl
IR, AR 5 7R, SR E BB AR N 1Y AR T 45 4, A SCrR IS o () SR TR 7 7 2H A7 22 8] 4 A Jm X6 B 4 4
PR AR BE RS2 MR, i LUK 2 0 AR TR B\ i x T Iml AR 3l . AT RS 3l i 45 B 200 mm, SR 5 X AR TE 1Y
RER=N RS T N E W o =N G S = S N+ o G S 8 N I R o (5 A S ¢ N 1 o D= 8
Hyperstudy H i 2 38 FHAH R 35 5 SOk A i 5, ZERT P A AR a5 A it b, B s i B e #8 & D 5B
BB R BT it M S5/ M, A ) R B A Sy

min F'(x) = (D, M) *x2 WHHEENHRE
x=(X1,X5, X3, X4, X5, X5, X7) Table 2 Design variable initial value
6 mm<X; <10 mm A ZHE X BRI
4mm<X,<8 mm X, AR S 6.00 mm
4 mm<X3 <8 mm (3) X, AR 6.00 mm
*" 4 mm=<x,<7mm X SR 6.00 mm
4 mm<X,<7 mm X, PSR L 5.75 mm
—1<X,<1 X YR 5.00 mm
Eilnglti e
_1<x,<1 X, ] i Ul fuﬁ 0
X, o[ J R 0
5
s
1
1
E
X, i
i
a
f
|
K4 Bt R E K5 A Al
Fig. 4 Design variable position diagram Fig. 5 Deformation domain diagram
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No. X,/mm X,/mm Xy/mm X,/mm Xy/mm X X;
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Fig. 7 Comparison between neural network model and Kriging model
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Fig. 8 Response surfaces of displacements where the main influence factor X, fits X, X,, X; and X, respectively
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Fig. 9 Pareto optimal solution set
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Fig. 10 Experimental status of anti-explosion components Fig. 11 Simulation and experimental plastic deformation
after optimization of the back plate
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