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Optimal Design of the Spindle Structure of Carton Forming Machine Based on
TRIZ Theory
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ABSTRACT: The work aims to optimize the design of spindle structure of carton forming machine based on the TRIZ
theory. The spindle structure of carton forming machine was analyzed and summarized based on the conflicts of the TRIZ
theory, to obtain the corresponding innovation design principle and optimization direction. The optimal innovation prin-
ciple was selected through analysis and comparison to solve the conflicts in the solution design. The optimization design
provided by the TRIZ theory was applied to conduct the finite element analysis on the spindle structure. The optimization
scheme and direction of the spindle structure of carton forming machine were obtained through the TRIZ theory. The
maximum deformation of the spindle structure of the carton forming machine was 0.1796 mm, obtained through the fur-
ther analysis with the finite element simulation software. The maximum deformation of the spindle structure was 0.18
mm, obtained through the experimental verification of the ultimate optimization scheme of the spindle structure of carton
forming machine, which met the usage requirements. A new idea is provided for the optimization design of the spindle
structure of carton forming machine by combining the TRIZ theory with the finite element method, and the basis is pro-
vided for the further optimization design of the spindle structure of carton forming machine.
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Fig.3 Spindle structure of carton forming machine
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Fig.5 Functional component analysis
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Fig.10 Results of finite element analysis
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