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Abstract: With the continuous develop ment and progress of the economy and society, the demand for innovative high-
tech development in all walks of life has gradually increased, and the corresponding requirements have also been raised 
in due course. Because the development and application of advanced and innovative technologies can cover a wide 
range, it is also conducive to vigorously promote the improvement of the fineness of each production product, and better 
meet the actual development needs of society. Therefore, as a representative of innovative advanced technology, 3D 
printing technology should be innovated and optimized by relevant technical developers in order to enhance its practical 
adaptability.
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As far as the actual development situation is concerned, product users pursue their lightweight, that is, while 

maintaining their original structure and technology to the greatest extent, appropriately reducing their overall weight, 

thereby promoting the improvement of their lightweight performance. The additive manufacturing technology was 

developed under the influence of this environmental background, and is widely used in product production, aiming 

to effectively improve the convenience of product handling. However, most of the companies do not integrate the 

theoretical knowledge and practical operations in a timely manner when researching and using lightweight technology, 

resulting in a lack of solid mechanical theory knowledge support for their technology, and a series of serious material 

loss and poor bearing capacity problems have emerged. , Seriously affecting the overall quality level of the product.

1. 3D printing technology overview
3D printing technology is one of the important components of rapid prototyping technology and one of the main 

representatives of modern advanced development technology. The application of 3D printing technology is carried out 

on the technology of familiar with the analysis of model files. After deep understanding of the content of the files, the 

staff chooses the appropriate materials, and constructs the structure by layer-by-layer printing to restore the structure of 

the object. Compared with the traditional two-dimensional printing technology, the 3D printing technology has a strong 

three-dimensionality, which can fully display the overall structure of the printed object, which is convenient for the 

follow-up in-depth research work to be carried out in an orderly manner. Normally, 3D printing technology is realized 

using digital technology material printers, and is widely used in tool model manufacturing, industrial design and other 

industries. In addition, because 3D printing technology is more intuitive and vivid, it can also be used in jewelry design, 

parts production, automobile manufacturing and other fields, so that its early design work can be targeted, and the 

occurrence of design and production work errors can be reduced to the greatest extent. Probability.

2. Lightweight 3D printing technology
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2.1 Lightweight concept
The concept of light weight was first produced in the automobile manufacturing work. Its advantage is that 

the overall weight of the product is reduced, and the degree of lightness is increased, and the ease of handling is 

also increased. Moreover, 3D printing technology involves a wide range of applications. If it is timely to carry out 

lightweight innovation, it will not only help to improve its practicability, but also help to broaden its development path 

appropriately, which will fully reflect the structural demonstration effect of 3D printing technology. .

2.2 Lightweight method of 3D printing technology
2.2.1 Lightweight modeling

The main purpose of 3D printing technology to read data files is to obtain the parameters, spatial conditions, logical 

relationships and other contents of its feature model construction, and then use this as the development direction to 

build a scientific and reasonable reference model. Lightweight modeling is to re-select the materials and structures of 

its model based on this theoretical development, and strive to meet the requirements of lightweight and mechanical 

characteristics at the same time, so as to efficiently reduce material losses, optimize structural mechanical properties and 

reduce overall weight. the goal of.

2.2.2 Internal scanning path

Lightweight modeling not only needs to reduce its actual weight, but also should simplify and update the internal 

structure of the model in time, so as to achieve the purpose of lightweight design. Therefore, after using 3D printing 

technology to slice the model, the relevant staff can scan the path inside the model along the slicing direction to avoid 

too many internal paths in the later model construction, which is not conducive to the manifestation of lightweight 

features.

3. Adaptive Generation Technology of Lightweight Cellular 3D Printing Path
3.1 Overview

The lightweight honeycomb 3D printing path adaptive technology is innovatively implemented on the development 

technology of honeycomb structure printing, because the honeycomb structure has excellent bearing capacity and 

unique mechanical mechanics, on the one hand, it is conducive to highlight the high structure of its model Performance, 

on the other hand, also responds to lightweight requirements in a timely manner. The lightweight cellular 3D printing 

path adaptive generation technology refers to the optimization design and selection of the internal path and material 

of the honeycomb after the parameterized honeycomb path and its rough model structure are completed, and then 

the performance is analyzed using software to design The out-of-path path of the lightweight honeycomb under non-

uniform load. Compared with 3D printing technology, this technology has more comprehensive performance, higher 

model fineness, and more intuitive path trajectory.

3.2 Lightweight cellular 3D printing path generation process
The path position is inside the model, so the first step in generating a lightweight cellular 3D printing technology 

path should be to build a rough model framework, and then effectively reduce the material and optimize the structure 

based on the mathematical analysis results of the model, and evolve into a compressive stress model. Then, the relevant 

staff carried out bearing capacity test and performance analysis on the model, and optimized the local path trajectory 

appropriately. The outline path of the honeycomb structure model is relatively simple to generate. Therefore, the 

actual molding quality and efficiency of its printing technology are also effectively improved. The development of 

various design work of the adaptive path generation technology will also be promoted because of the advantages of the 

honeycomb structure, and then realize the lightweight of the local path trajectory.

4. Conclusion
To sum up, after explaining the basic concepts of traditional 3D printing technology and lightweight cellular 

3D printing path adaptive generation technology, this paper explores and analyzes the importance of lightweight 
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characteristics for the construction of print models, and in-depth analysis can achieve lightweight Specific 

implementation methods for the purpose. As far as the current development status is concerned, the realization of 3D 

printing technology is realized under the requirements of parameter indicators, and it does not have the function of self-

adaptive optimization path, which makes the overall load pressure of the model as a whole increase, which can not 

meet the requirements of lightweight design. Echoes. Therefore, the future development of 3D printing technology not 

only needs to fully highlight the lightweight of the model, but also needs to realize the optimization of the internal path 

trajectory, in order to achieve adaptive generation.
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