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Abstract  Excavator teeth are critical components subjected to severe working 

conditions that lead to wear and corrosion, significantly impacting the performance 

and longevity of excavating equipment. This study investigates various methods to 

enhance the corrosion resistance of excavator teeth, focusing on material selection, 

surface treatments, and coating technologies. By improving corrosion resistance, we 

aim to extend the service life of excavator teeth, reduce maintenance costs, and 

enhance operational efficiency. The results indicate that advanced coating 

technologies, such as thermal spraying and laser cladding, combined with high-

performance alloys, significantly improve corrosion resistance. 
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Introduction  Excavator teeth play a pivotal role in the functionality of earth-

moving machinery. These components are continuously exposed to harsh 

environments, including abrasive soils and corrosive substances. The combination 

of wear and corrosion leads to frequent replacements and high maintenance costs. 

This study aims to explore effective strategies for increasing the corrosion resistance 

of excavator teeth, thereby enhancing their durability and performance. 

Material Selection  Selecting appropriate materials is crucial for enhancing the 

corrosion resistance of excavator teeth. High-strength low-alloy (HSLA) steels and 

stainless steels have shown promise due to their superior mechanical properties and 

corrosion resistance. Additionally, advanced materials such as tungsten carbide and 

high-chromium cast irons offer excellent wear resistance, contributing to the overall 

durability of the teeth. 

Surface Treatments 

Surface treatments can significantly enhance the corrosion resistance of excavator 

teeth. Common treatments include: 

1. Carburizing and Nitriding: These thermochemical processes increase 

surface hardness and wear resistance by diffusing carbon or nitrogen into the surface 

layer. 
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2. Induction Hardening: This process improves surface hardness through rapid 

heating and cooling, enhancing wear resistance and reducing susceptibility to 

corrosion. 

Coating Technologies 

Advanced coating technologies provide an additional layer of protection against 

corrosion. This study focuses on two primary methods: 

1. Thermal Spraying: This technique involves spraying molten or semi-molten 

materials onto the teeth surface, forming a protective coating. Materials such as 

tungsten carbide-cobalt (WC-Co) and chromium carbide-nickel chromium (Cr3C2-

NiCr) are commonly used for their excellent wear and corrosion resistance. 

2. Laser Cladding: This method uses a high-power laser to melt and fuse 

coating materials onto the substrate. Laser cladding offers precise control over the 

coating thickness and composition, resulting in superior bonding and enhanced 

corrosion resistance. 

Experimental Methodology 

To evaluate the effectiveness of various materials, surface treatments, and coatings, 

a series of tests were conducted, including: 

1. Salt Spray Test: To assess corrosion resistance, excavator teeth samples were 

subjected to a salt spray test according to ASTM B117 standards. 

2. Wear Resistance Test: The samples were tested for wear resistance using a 

pin-on-disk apparatus. 

3. Microstructural Analysis: Scanning electron microscopy (SEM) and 

energy-dispersive X-ray spectroscopy (EDS) were used to analyze the 

microstructure and composition of the coatings. 

Results and Discussion 

The results indicate that combining high-performance materials with advanced 

surface treatments and coating technologies significantly improves the corrosion 

resistance of excavator teeth. Samples treated with thermal spraying and laser 

cladding exhibited superior performance in both corrosion and wear resistance tests. 

The microstructural analysis confirmed the uniformity and adhesion of the coatings, 

contributing to their enhanced protective properties. 

Conclusion 

Improving the corrosion resistance of excavator teeth is essential for extending their 

service life and reducing operational costs. This study demonstrates that advanced 

materials, surface treatments, and coating technologies can effectively enhance the 

corrosion and wear resistance of excavator teeth. Future research should focus on 
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optimizing these methods and exploring new materials and coatings to further 

improve performance. 
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