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Design and Dynamic Characteristics Research of Gantry
Corrugated Cardboard Depalletizing Machine

JU Xiaoyu, TANG Zhengning
(School of Mechanical Engineering,Jiangnan University , Wuxi, Jiangsu 214122 , China)

Abstract ; At present, depalletizing of corrugated board in small and medium-sized breweries still rely on manual work.
In order to solve the time-consuming and labor-consuming problem of manual depalletizing, a new type of gantry
corrugated cardboard depalletizing machine had been designed adopting the method of system optimization. Realized the
function of taking out corrugated cardboard step-by-step with high accuracy by combined driving of electric cylinder and
air cylinder. An air cylinder linkage mechanism was used to design cardboard falling mechanism. Finite element analysis
of the key components was carried out by using ANSYS Workbench software. The equivalent stress nephogram and
deformation nephogram were obtained, which verified the stability and strength requirements of the mechanism. Further
modal analysis and harmonic response analysis were performed on the frame, and the first 6 orders modal parameters and
displacement frequency response curves were obtained. The results show that the frame is prone to resonance, and the
frequency response increases sharply, forming a peak when the working frequency is 17 Hz. The depalletizing machine
can complete depalletizing, improve the production efficiency and reduce costs.
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Figure 2 Structure of cardboard layering mechanism
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Figure 3 Meshing of electric cylinder sliding plate
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Figure 4 Equivalent stress nephogram of
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electric cylinder sliding plate
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Figure 5 Equivalent deformation nephogram of
electric cylinder sliding plate
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Figure 6 Finite element model of frame
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Figure 7 Equivalent stress nephogram of frame
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Figure 8 Equivalent deformation nephogram of frame
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Figure 9 First 6 orders modal shapes of frame
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Table 1  Natural frequency of first 6 orders
M B/ He B i/ Hz
1 11.062 4 17.071
2 11.830 5 19.384
3 15.853 6 20.727
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