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Digital twin system of stacking workstation based on
five-dimensional model theory
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Abstract: To improve the intelligence level of the palletizing workstation, based on the five-dimensional model
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theory of digital twins, SolidWorks 3D modeling software is used to create a three-dimensional model of the
physical palletizing workstation. The 3D model is transformed into a virtual palletizing workstation using the
simulation software Simreal. The physical properties and initial parameters of the six-axis industrial robotic arm,
pneumatic suction cup, sensors, and other mechanisms in the virtual palletizing workstation are set. A
programmable logic controller is used to design and implement the process flow of the palletizing workstation.
Data interaction and real-time communication between the physical and virtual palletizing workstations are
achieved through communication protocols such as Modbus and Siemens S7, constructing a digital twin system
for the palletizing workstation. Experimental tests are conducted to validate the functionality of the palletizing
digital twin system, with online visual monitoring of the system’s operational status and verification of data
transmission accuracy and real-time performance. Research shows that the constructed palletizing digital twin
system can synchronously map the actions of the physical palletizing workstation, collect data such as
productivity during the palletizing process, improve the accuracy of material placement to over 99%, and
prevent misalignment occurrences.
Keywords : digital twin; five-dimensional model ; palletizing workstation; communication protocol
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13, modified corn straw fibers are added to the asphalt mixture. Under different mass fractions (0.2%, 0.4%,
0.6%, 0.8%, 1.0%) and lengths (3, 6, 9 mm) of the modified corn straw fibers, the asphalt mixture is
subjected to rutting tests, beam bending low-temperature tests, freeze-thaw splitting tests, and surface
performance tests. The results show that the addition of modified corn straw fibers can effectively improve the
dynamic stability, maximum tensile strain, and freeze-thaw splitting strength ratio of the asphalt mixture, while
reducing the rut depth caused by repeated loading. When the mass fraction of modified corn straw fibers is low,
the performance of the asphalt mixture improves with the increase in fiber length. When the mass fraction of
modified corn straw fibers is high, the performance of the asphalt mixture first increases and then decreases with
the increase in fiber length. When the lengths of the modified corn straw fibers are the same, as the mass
fraction increases, the performance of the asphalt mixture first enhances and then weakens. For modified corn
straw fibers with lengths of 3, 6, and 9 mm, the best performance is achieved at mass fractions of 0. 8%,
0.6%, and 0. 4%, respectively, with the best performance observed in the asphalt mixture containing 6 mm
long modified corn straw fibers at a mass fraction of 0. 6%.
Keywords : SMA-13; road performance ; modified corn stalk fiber; fiber length; fiber content
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