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Dynamic Response of Transport Nonlinear Packaging Systems
to Uneven Road Excitation
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2. Taiyuan University of Science and Technology, Taiyuan 030024, China)

ABSTRACT: Objective To investigate the vibration isolation characteristics of transport vehicle—nonlinear packaging system
coupled under pulsed excitation of the road. Methods Comprehensively considering the nonlinear vibration transfer model on
the road—vehicles—cushioning packing material-goods coupled system, a 5—DOF motion analysis theoretical model based on a
half system was established for the vehicle—nonlinear packaging system under pulsed excitation of the road, and dynamic equa-
tion was derived and solved. According to the results, the effects of considering and not considering the coupling of the vehicle
—nonlinear packaging system were compared. It was found that the maximum vertical displacement of the package under the
coupled system of vehicle-nonlinear packaging system was about 1.25 times as high as that of the system not considering the
coupling, and the effects of nonlinear factors of isolation material and roughness of the road on the package were also analyzed.
Results The nonlinear factors of isolation material and roughness of the road had some impact on the response of the package
system during vehicle transport. Conclusion The results of this paper are very useful for the accurate design and effect analysis
of vibration isolators.
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Fig. 1 Dynamic model of transport nonlinear packaging

systems under uneven road excitation
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Fig. 2 Vertical displacement of the transportation package

le

2.2 B/k, WM

B/ by BERARLNERR LMK, Bk, =0 R 2 W b
PRAPRHE LM N R R AE R, 125 WL 72
km/h [ BE ST HATRETE B SR U IL KA T, 208 K
3R LI FRR AR AL W B2 KM 2% TR AR Ze M NI
JES R s s R D A WL 3, K 3 AT
WA TRGE N2 AW ERG, 12 a2 8 B
BE I HA 1A TE 2 ~ 3 Hz JERN, 45



e

20 2%

T #

2014 4F 04 H

A A I T 48 S A e AR S L 7 2
~3 Hz {8 fi e i % JE IR e S 8 5 2
AR PE SRR iM% — 3 (0 % R R L M S 50 IR
(EMS A, RSB, 24 B=6.76x10* N/m i}, 4
X B=0 WA W AR 2 B=6.76x10" N/m BT, iF{H
BEAR AR 2 B=6.76x 10" N/m B, I {F BE 1
FHATRE I BARRIEEY K,

6 B=0
= 1 B=6.76x 10*
> 5] -
E
- B=6.76 x 107
& 3 |4
ﬁ 2 il
R 2r B=676x10"
o I
B Mg
=
. M M
510 15 30 35
L/Fﬁ\}:/Hz

3 AR PR 0 i i e s B D) 3% 4 5
Fig. 3 Effects of Nonlinear factors on the acceleration

PSD of the transport package

T2 £ 2 3% i) A7 o o I I B IR R 1 PR
AL IE O 4, MWIE 4 ] LUE H, 4B IR AR AE
SRR PR/ INI] 32 i A 2 A i R R [ 57 B Bt = E 4
PRI 22 A3 Ve A BH 3 A0 A s XYk 2 A R Ak 20 K
I, 32 % B 2B 1 138 ) e KA RS Bl 2 0/ S

0.0510r1

B=6.76 x 10*
0.0505} ]

=6.76 x 107
0.0500f / /

{i*z / m

0.0495

B=6.76 x 101 ™.

0.0490

7750 7164 7768 T 7176
ffE] / s

P4 ALt PR 0 i i G e A1 o R S 1) (S % 4 5
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vertical displacement of the transport package
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PSD of the transport package
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