%47 % % 64 Afe Tl K F IR Ca KA FE R Vol. 47 No. 6
2024 %6 A JOURNAL OF HEFEI UNIVERSITY OF TECHNOLOGY (NATURAL SCIENCE)  Jun, 2024

DOI.:10. 3969/j. issn. 1003-5060. 2024. 06. 021

BT 7 1 A A R B4 S R P e AR BT
I MERE S A

BRER, FT2¥, THEH, FAHL, HER, FREF

CEMETE R EARE KA TRRARE L8 AL 230009)

& E.SCEAIH COMSOL £ 938 F2 5 1158 AS R S 8508 Pk B Al 9 s pal el R 1 o SR Jl 10 e R b ke ML 2%
Bl i D RIS E T . R R A PRI ABAQUS #4437 8 A M SR AL 25 4k 3h A FROTASE Y ) A [ J5E
B PPRE ) JR B B R AR TR AT A A3 A o A5 2] ) B A R U OG R 5 38 Aok B R A BT A S T R A AL
PR 2 3 i o7 AR BN TR BRI . A5 SRR - % A D B A A R A A R B P R AT LA AR s N
FRHLAS 04 20 7 0 7 5 %0 A P FE 4504 T ) S0 1 e il A3 23 B s TG 12 080N ERATL 2 14 3l 7 7 1 5 A [] JE
JEE A S S FEE A A B LA BN AL IR B IR SR AN ), BSR4 Sk A SR Rl e Tl ) B
BLAs R 00 B FHER At 153 i R B R0 7 ik

SRSBIA ARSI P T AR AR s SR SRR 5 AR B s AR AT

hE 4 %S . TUS52. 12 CEREREAD: A TEHS1003-5060(2024)06-0856-09

Analysis of attenuation performance of machine vibration wave
with periodic foundation based on phononic crystal theory

ZHAO Chunfeng, LI Haozhe, YUAN Shixin, ZHOU Zhiyuan, CHU Xiaochen, LU Zongze
(School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract; The attenuation domain characteristics of the periodic foundation with different parameters
are analyzed by using COMSOL Multiphysics, and the attenuation and blocking effects of periodic
foundation on machine vibration wave are discussed. Using commercial finite element software
ABAQUS, the finite element model of periodic foundation machine vibration was established. The
frequency domain analysis of periodic foundation model with different thickness and materials was car-
ried out, and the frequency dispersion relationship of periodic foundation was obtained. The dynamic
response and vibration attenuation effect of periodic foundation machine were studied by time history
analysis. The results show that the dynamic response of the upper machine can be reduced effectively
when the frequency of the input wave is within the band gap of the periodic foundation frequency.
When the main frequency of the input wave is outside the band gap of the periodic foundation frequen-
cy, the dynamic response of the upper machine cannot be reduced. The band gap of the periodic foun-
dation of different thicknesses and materials and the damping effect on the vibration of the upper ma-
chine are different. This study provides a new idea and method for the application of periodic founda-
tion in machine vibration reduction of industrial buildings.
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