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Abstract

At present, root canal therapy is recognized as the most effective method for the
treatment of pulp and periapical diseases. During the process of root canal treatment,
root canal preparation is undoubtedly a crucial factor in determining the success or
failure of the treatment. With the increasing expectations of both doctors and patients
for the effectiveness of root canal treatment, root canal preparation methods have
been continuously optimized and improved. At the same time, the performance of root
canal preparation instruments has also been gradually improved, promoting the
overall level of root canal treatment technology. Among them, the root canal file, as
the core instrument for root canal preparation, its performance is directly related to the
final effect and success rate of treatment. Nickel titanium alloy is widely used in the
manufacturing of root canal files due to its excellent biocompatibility, unique
superelasticity, and shape memory effect. Nickel titanium files made with different
alloy processes exhibit differentiated mechanical properties and root canal preparation
effects. In order to improve the production efficiency of root canal files and enhance
the degree of automation in the production process, this article designs a mechanical
device that integrates automatic straightening, fixed length cutting, and clamping
functions based on specific testing requirements.The main research contents
completed include:

First, the importance of root canal files in root canal treatment was discussed in
depth, and the practical significance of developing a fully automatic fixed length wire
feeding device was elaborated. Next, the basic structure and working principle of root
canal files were introduced in detail, and the research status and future development
trends were comprehensively analyzed, thus clarifying the main direction and

objectives of this study.



Based on the production requirements of root canal files, the overall plan of the
device was designed using functional principle analysis methods. This plan divides
the design content into three core modules: wire feeding and straightening mechanism
module, fixed length cutting module, and clamping module. Layout and process
design for each module to ensure coordinated operation of the entire device.

In the scheme selection stage, different design schemes were proposed for the
three major modules. After comprehensive consideration of functional requirements,
economic costs, and environmental factors, the specific design scheme for each
module has been determined. For example, cylinder cutting was chosen as the method
to achieve the cutting function of nickel titanium wire.

Subsequently, detailed structural design was carried out for each design scheme,
and selection calculations were made for each driving component, including the
selection of gears and driving motors. After determining the specific structure and
dimensions of all components, SolidWorks software was used for 3D modeling and
overall assembly to verify the feasibility and practicality of the design.

The device designed in this article includes two innovative points: firstly,
combining the metal wire straightening process with the cutting process; The second
is to achieve direct clamping of metal wires for processing. The device basically

meets the expected testing requirements.

Key words: Root canal file; Automatic straightening; Fixed length cutting; Nickel

titanium wire; Structural design
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