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Simulation Analysis on Random Vibration and Experimental Verification of Chandelier
Lampshade Buffering Cushion
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ABSTRACT: The work aims to explore the rationality of structural design for chandelier lampshade molded fiber buff-
ering cushion and its product protection under random vibrational excitation. Modal analysis of chandelier lampshade
molded fiber buffering cushion package was carried out by Ansys software to obtain natural frequency and modal shapes
of packages. The random vibrational road excitation spectrum was applied to package of molded fiber buffering cushion
for the simulation analysis to obtain the stress, strain nephogram, acceleration power spectral density response curves and
other related parameters of the package, which could be used to analyze the rationality of structural designs for buffer-
ing cushion and its protective performance for products. The results of simulation analysis were verified by experiments.
The stress value of the lampshade was much less than the maximum yield stress value (75 MPa) withstood by the
lampshade material, so that the chandelier lampshade was well preserved. The results obtained by the finite element anal-
ysis were consistent with the measured results. The structural design of molded fiber buffering cushion is reasonable and
its strength can meet the requirements of product protection. The finite element simulation analysis is reliable to solve the
random vibration problem of molded fiber cushioning packaging products, which applies to the study on the performance
of similar cushioning products in dynamic environment. It provides an effective method of analysis for the performance
prediction, structural design and optimization of cushioning packaging products.
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Fig.1 Stress-strain curves of fiber molded buffering
cushion material
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Tab.1 Parameters of fiber molded buffering cushion materials

kR KBEE/mm  JE/mm  E&/(gm ) HE/(mgmm) SRR S/MPa  APERE/MPa  HiHI5R)E/MPa
A 160.01 15.02 800 0.452 1.86 221.6 3.15
A, 159.08 15.74 800 0.419 2.02 217.2 3.56
As 159.07 15.52 800 0.414 2.05 236.9 3.57
Ay 160.40 15.51 800 0.441 2.89 296.7 4.64
As 160.08 15.48 800 0.456 2.39 308.9 4.46
A 160.06 15.98 800 0.448 2.61 313.5 4.68
A, 159.95 15.61 800 0.427 2.49 305.6 3.65
Ag 160.21 15.77 800 0.453 3.38 290.9 4.77
A 159.86 15.59 800 0.439 2.46 273.9 4.06
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Fig.2 The site of vibration acceleration data acquisition
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Tab.2 The material parameters of package model

i PR/ MPa MEL/N=d %ﬂ‘g/(mg'mmﬁ) JEARMFR/MPa By )44/ MPa
% i 273.9 0.01 0.439 2.46 135.6
mAT T 3530 0.38 1.19 75 1278.99
RV 192/102/0.96 0.34/0.01/0.01 0.3 0.748 71.64/2.9/1.85
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Tab.3 Modal calculation results
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Fig.9 Equivalent stress nephogram of the model for lampshade package
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