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Structural Design and Modal Analysis of Three-axis Transport
Robot Based on Workbench

KAN Chang-kai, CAO Chong-zhen, ZHANG Chuan-mei, WANG Feng-qin, XU Tong-ran
(Shandong University of Science and Technology, Qingdao 266590, China)

ABSTRACT: The work aims to design a three-axis transport robot to transport the goods on the shelves to the destination
directly, thus realizing the purpose of transporting the goods to the people. The three-dimensional model and finite ele-
ment model were established with SolidWorks and Workbench software, and the chassis mechanism and the lifting me-
chanism were designed in detail. The modal analysis of chassis structure was conducted, and the external excitation source
was analyzed. The plates on both sides used to install the lifting mechanism were the main factor affecting the dynamic
characteristics. The chassis structure designed would not resonate due to the external excitation. The proposed transport
robot is featured by novel structure and reasonable design. It can be widely applied in many cases, such as picking goods,
storing and transporting artifacts, and it has higher application value.
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Fig.1 The overall structure of transport robot
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Fig.2 Chassis structure
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Fig.3 Driving structure of lifting mechanism
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Fig.4 Grid model of chassis structure
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Tab.1 The first ten-order natural frequencies and vibra-
tion mode of transport robot
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Fig.5 Vibration modes corresponding to each modality
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