%5 38 %4 10 1 ® z I B ¥ Vol. 38 No. 10
2025 410 H Journal of Vibration Engineering Oct. 2025

éﬁé%ﬁ%’&‘#&djlb\ﬁq&ﬁ*ﬁ

woRY, R R, F OB, BT, A KT
BATS, KW, WeEwW", BAE"

(L ARG ) R2AHIAR T AR 4B, bk AR 1320125 2. R K 2E AL TR 5 [ sh k24P, 17 Pk BA 1108195
3 ARACTI 2L A Bl 0 e 45 U Bl B A il 250 A A SR 6 3 L AT TR 110819
A AR R R A R 30 e 55 M R Pl 18 4 T O A TR S5 T ) L 3 MR 35 AR 1320895
5 M Tl B0 5% B, Wi v I8N 3250285 6. Wi VL Tl KA ML 142 B , #i 71 Hi 310014;
77 R TR 25 BRI AR 22 B, 7 AR AR 1320325 8. AR AL HL J) KA TR B L 7 MK T Ak 132012)

W R SIS G 7 2L R T 22 A 5 )2 = BB R (all-composite honeycomb core sandwich panels, ACHC-
SP) WA R . 3L T & BBy U148 JE 3198 . Gibson S 2R i @ 57 ACHCSP 85 #4 (i #5180 | F F Rayleigh-Ritz ¥4 Fl 1IF 28 £ 5l
KR TSNS St . BEMCIRE &, L ACHCSP g 58 %5 4 3E 47T 0K, 50 0E 7 B A M A0 I i b . 45 SR 3%
W, 12 0 00 M TR 6 0% o 0 b TS0 45 by 1) [ A A R T TSR AR B B0 T R A MRS B 0 6T B T RE JE L R BE R X 6 g A AR
R A

R R RE G WA mE U BIE s ShA R
RESZES: TB333.1; 0327  X#k#RZRMB: A DOI:10.16385/j.cnki.issn.1004-4523.202310050

Dynamic analysis of all-composite honeycomb core sandwich panel

XU Zhuo'?, CHU Chen', XU Peiyao', LI Hui**, SUN Pengyao*, ZHENG Lisheng’,
GU Dawei’, HU Changcheng’, ZHANG Mingrui®, WEN Bangchun®*
(1.School of Mechanical Engineering, Northeast Electric Power University, Jilin 132012, China;
2.School of Mechanical Engineering and Automation, Northeastern University, Shenyang 110819, China;
3.Key Laboratory of Vibration and Control of Aero-Propulsion System Ministry of Education, Northeastern University,

Shenyang 110819, China; 4.Special Equipment Inspection Center of Jilin(Special Equipment Accident Investigation
Service Center of Jilin), Jilin 132089, China; 5.Wenzhou Institute of Industry & Science, Wenzhou 325028, China;

6.School of Mechanical Engineering, Zhejiang University of Technology, Hangzhou 310014, China;

7.Jilin General Aviation Vocational and Technical College,Jilin 132032, China;
8.School of Chemical Engineering, Northeast Electric Power University, Jilin 132012, China)

Abstract: The intrinsic characteristics of all-composite honeycomb core sandwich panels (ACHCSP) were investigated using a
combined approach of theory and experimentation. A theoretical model of the ACHCSP structure was established based on the
high-order shear deformation theory and Gibson equivalent theory. The dynamic characteristics of this structure were determined
using the Rayleigh-Ritz method and orthogonal polynomial approach. A relevant experimental platform was constructed to conduct
tests on ACHCSP as the research subject, thereby confirming the accuracy of the theoretical model. The results indicate that this
theoretical model can accurately predict the natural frequencies of ACHCSP plates. Based on the established model, the influence
of fiber layer thickness, honeycomb cell wall thickness, and wall length on the natural frequencies of ACHCSP structures is dis-

cussed.
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Tab.2 Experimental and theoretical natural frequencies

and modal forms
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Tab.3 Natural frequencies of ACHCSP under different

thicknesses of fiber panel
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Fig. 5 Variation of thickness of fiber panel caused by

increasing number of fiber layers
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Tab.4 Natural frequencies of ACHCSP under different

wall thicknesses of honeycomb cell
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Fig. 6 Influence of increasing wall thickness of honeycomb

cell on honeycomb layer
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Tab.5 Natural frequencies of ACHCSP under different

wall lengths of honeycomb cell
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Fig.7 Influence of increasing wall length of honeycomb

cell on honeycomb layer
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Tab. 6 Natural frequencies of ACHCSP under different

elastic modulus of fiber layers
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10 GPa 12 GPa 14 GPa
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