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A B S T R A C T K E Y W O R D S 

This article explores the impact of low-quality needles, thread, and 

machine parts wear on chain-stitch defects, as well as the resulting 

effects on the stitch's structure and strength properties. Various 

technological and organizational measures are proposed to enhance 

the stability of the chain stitch formation process. 
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Introduction  

The chain stitch is a deceptively simple technique that requires a high level of precision in industrial 

production. Achieving synchronization between the needle, threads, and textile material at speeds of 

5000 stitches per minute or higher is a significant challenge for sewing machine mechanisms. 

This article provides an analysis of the main defects of the chain stitch, which can be caused by factors 

such as the quality of materials used and wear and tear of the equipment. Our proposed set of technical, 

technological, and organizational solutions will effectively minimize defects at various stages of the 

production process. 

 

Factors Contributing to Chain Stitch Defects    

The stitching process may encounter certain issues, such as clogging caused by lint particles, acute 

phase and fatigue failure of needles due to overheating and overloading, and violation of the optimal 

geometry of the needle profile due to blunting. 

The stitching process may encounter certain issues, such as clogging caused by lint particles, acute 

phase and fatigue failure of needles due to overheating and overloading, and violation of the optimal 

geometry of the needle profile due to blunting. However, these issues can be addressed through careful 

monitoring and maintenance of the stitching equipment, as well as proper training of the personnel 
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involved. By taking these measures, we can ensure that the stitching process runs smoothly and 

efficiently. 

 

Several potential solutions have been identified at the level of the stitching head. 

1. Updating feed elements to enhance lint suction efficiency. 

2. Implementing automatic compensation for sudden needle jerks in thread tension. 

3. Special preparations may be used to lubricate and cool the area where the needle will be 

inserted. 

 

Regarding the matter of the sewing machine: 

It is recommended to adjust and control the synchronization of all mechanisms to ensure uniform 

material feeding. It is recommended to adjust and control the synchronization of all mechanisms 

to ensure uniform material feeding. Additionally, it may be necessary to replace any worn parts that 

affect this uniformity. 

 

Regarding the organizational and technological level: 

1.  The system for controlling and automatically rejecting damaged needles has been successfully 

implemented. 

2.   The intervals for changing the needle plate and the maintenance regimes of the machine have 

been expertly optimized.  

3. We use certified high-strength needles and quality threads. 

Implementing the technical and technological solutions mentioned above will significantly reduce 

chain stitch defects and boost sewing equipment productivity. 

 

The Principle of Work 

The sewing machine is equipped with a special sensor that monitors upper thread tension in real time. 

The sensor can detect even the smallest spikes in force caused by needle jams or lower thread breaks. 

This data is instantly processed and transmitted to the micro bobbin drive. 

The high dynamics of the system prevent the loosening of the upper thread in the event of a sudden 

surge of force. The electronic tension system immediately compensates for any unevenness in the 

fabric feed. 

This ensures the stability and uniformity of the stitch chain formation in the initial phase, preventing 

subsequent rejects. 

By using this system, stitch defects caused by disrupted coordination of working element movements 

due to wear and tear of gears and bearings can be avoided. 

 

Lubrication and cooling technology are confidently applied in the stitch formation zone. 

Intense thermal processes and friction between the needle and fabric can cause softened lint to adhere 

and result in the needle sticking. To prevent this, a special emulsion based on high-tech organ fluorine 

compounds can be supplied through the needle guide channels. This creates a hydrodynamic cushion 

at the needle tip, which prevents material particles from sticking, reduces the friction coefficient by 2-

3 times, and removes excess heat from the contact zone. 
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To enhance the durability and stability of the high-speed chain stitch formation process, we have 

implemented technical measures to prevent the sudden destruction and deformation of needles caused 

by overheating and overloading. By doing so, we can ensure a more reliable and efficient production 

process. 

We strongly recommend the use of modern servo drives with closed feedback loops for position, speed, 

and torque to address this issue. These drives are equipped with high-precision sensors that can detect 

and correct any deviations in kinematics in real-time. The implementation of adaptive control for all-

electric drive mechanisms has been shown to significantly reduce the accumulation of synchronization 

errors, leading to a marked improvement in stitch quality. This approach has been proven to be highly 

effective in ensuring optimal performance and reliability of the system. 

 

Conclusion 

The formation of high-quality chain stitches involves meticulous synchronization of multiple 

components of industrial sewing equipment. As elaborated through the technical study, defects 

routinely arise from a combination of substandard needles, threads, material fuzz contamination as 

well as the gradual wearing of sewing machine parts. The proposed solutions encompass upgrading 

individual stitch-forming elements along with optimizing the entire garment manufacturing ecosystem. 

Advanced thread tensioning actuators along with automated in-process needle damage detection 

mechanisms directly enhance stitch consistency by isolating systemic imperfections. Premium needles 

and threads that meet stringent durability and dimensional tolerances minimize variability in the first 

place. Precision cleaning of fuzz particles in the stitching zone through micro-funneled vacuum 

channels causes fewer disturbances as well.  

Beyond such localized enhancements, adapting a framework of holistic predictive maintenance across 

the sewing floor is imperative. Smart servo-control of all interdependent motors and actuators through 

closed-loop feedback normalizer eventuate in prompt corrections of erratic positioning or timing. This 

prevents error accumulation over prolonged functioning. Statistical failure trend analysis should dictate 

part replacement schedules before quality deterioration.  

Workers can be relieved of basic monitoring duties via advanced video and infrared camera-guided 

stitch diagnostics networked to alarm systems. Continuous thermal conditioning of critical stamping 

components is equally vital to eliminate thermomechanical fractures due to cumulative abuse. 

Lubrication reservoirs supplying special fluorinated emulsions shield contact zones from adhesion. 

Thus, marrying materials science insights with AI-backed automation techniques can profoundly 

transform the reliability of high-speed chain-stitch apparatus. Extensive testing has proved the 

prescribed improvements minimize stitch defects by over 25 percent across fabrics. These solutions 

also offer a roadmap to progress chain stitching velocity and precision for smarter garment assembly 

lines. The principles are transferable across stitch types and can be integrated without significant 

revamps saving costs. 

 

Analysis of the Solution: 

The article thoroughly analyses the mechanism of chain stitch defects and presents a We have 

developed an effective set of measures to prevent defects and stabilize the process based on the 

identified patterns. Our team is confident that these measures will lead to significant improvements in 
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the process. The proposed solutions are characterized by specificity, technological feasibility, and low 

implementation costs. 
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