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Abstract: 3D printing has brought about a worldwide manufacturing revolution. In the 

past, component design relied entirely on the production process, and the emergence 

of 3D printers would subvert this production idea, which made enterprises no longer 

consider production when producing parts. Process problems, any complex shape 

design can be achieved through a 3D printer. 3D printing can generate objects of any 

shape directly from computer graphics without the need for machining or molds, which 

greatly shortens the production cycle and increases productivity. Although still to be 

perfected, the market potential of 3D printing technology is huge, and it is bound to 

become one of the many breakthrough technologies in the future manufacturing 

industry. The advantages of rapid processing and prototyping range from rubber to 

rigid materials, from transparent materials to opaque materials, from colorless 

materials to color materials, from standard grade materials to biocompatible materials, 

with fast, high-precision Rich in color and fine details, the final part of the surface. In 

this paper, the structure of a 3D printer is designed, and the steel frame is subjected to 

force simulation analysis. The flow field of the nozzle is melted after the consumables 

are melted to better improve the design of the 3D printer. Development and application 

at home and abroad have certain significance. 
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1. Introduction 

3D printer, also known as 3D printer, is a cumulative manufacturing technology, a 

machine for rapid prototyping. It is a digital model file based on special wax, powder 

metal or plastic. Material that creates a three-dimensional object by printing a layer of 
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bonding material. The 3D printer consists of three parts: an electronic part, a 

mechanical part, and a software part. At present, domestic 3D printing is developing 

rapidly, and the gap with foreign 3D printing companies is gradually narrowing. Xian in 

3D Technology Co., Ltd. was established in 2004 and is located in Xiao Shan Economic 

Development Zone, Hangzhou. Since the establishment of the company, it has 

achieved many achievements at home and abroad. The instant-L series desktop 

products independently developed by the company have obtained internationally strict 

UL product certification and officially listed as one of the safest desktop-level 3D 

printers in the world. 3D printing has brought about a worldwide manufacturing 

revolution. In the past, component design relied entirely on the production process, 

and the emergence of 3D printers would subvert this production idea, which made 

enterprises no longer consider production when producing parts. Process problems, 

any complex shape design can be achieved through a 3D printer. 3D printing can 

generate objects of any shape directly from computer graphics without the need for 

machining or molds, which greatly shortens the production cycle and increases 

productivity. Although still to be perfected, the market potential of 3D printing 

technology is huge, and it is bound to become one of the many breakthrough 

technologies in the future manufacturing industry. 

 

2. 3D Printer Structure Design 

The structure and components of the 3D printer are designed as shown. 

 

 
Fig 1. 3D printer assembly drawing 
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Fig 2. Nozzle 

 

 
Fig 3. Pallet 

 

 
Fig 4. 3D printer 3D illustration 
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3. 3D Printer's Frame is forced by ANSYS Simulation 

Establish the ANSYS model of the 3D printer. 

 

 

Fig 5. Modeling 

 

A gridded model. 

 

 
Fig 6. Meshing 

 

Set the boundary condition, set the constraint at the bottom of the frame, and set the 

positive pressure on the top to apply to the plane evenly. The parameter is 500Pa. 
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Fig 7. Boundary conditions 

 

Solve the equivalent elastic strain diagram, equivalent pressure, and total deformation 

map. 

 
Fig 8. Equivalent Elastic Strain 

 

 

Fig 9. Equivalent Stress 
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Fig 10. Total Deformation 

 

4. Flow Field ANSYS Analysis of 3D Printer Nozzle Consumables 

The nozzle material is set to structural steel and the loading mode defines a 

temperature field of 210 degrees Celsius. 

 

 
Fig 11. Nozzle model 

 

Simulation results: After finite element analysis, the temperature of the material is 150 

degrees when passing through the nozzle, meeting the design requirements. 

The temperature field analysis of the nozzle is shown in the figure. 
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Fig 12. Nozzle temperature field 

 

The heat flux analysis of the nozzle is shown in the figure. 

 

 
Fig 13. Nozzle heat flow 

 

 
Fig 14. Steady State Thermal 
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5. Conclusion 

The 3D printer designed in this paper is exquisite in structure, the components are 

arranged properly, and the steel frame structure meets the bearing requirements of 

the 3D printer. The nozzle temperature field and the flow field simulation of the hot 

melt consumables meet the design requirements, and the functional requirements and 

market requirements of the 3D printer are initially provided. 
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