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Abstract: Nano-materials can endow the products with unique and excellent properties. However, to replace com-
pletely the traditional materials with nano-materials is not reality due to the current level of science and technology de-
velopment and the control of production cost. To meet the requirements of development and application of wear-resis-
tant metallic materials, simple and inexpensive nano-modification technology shows the unique advantage and impor-
tance. This paper briefly introduces the research and application progress of our group in the wear-resistant materials
nano-modified in recent ten years, trying to illustrate the supporting role and importance of nano-modification science
and technology of materials, and the advantages of nano-modification of materials during product innovation. Using the
nano-modification technology can control of the surface, or local, or overall of materials in nanometer scale to more
effectively play the performance potential of materials, can significantly improve the performance, life and reliability of
products or parts in equipment manufacturing industry.
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Figure 1. Nano-composite materials composed of one or more
structures smaller than 100 nanometer
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Figure 2. SEM photos of as-quenched Cr-Mo-Cu alloy cast iron (a)
without nano modification; (b) nano modification
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Figure 3. G' value of different Cr-Mo-Cu alloy cast irons sliding
with GCr1S5 steel ball: (a) as-quenched alloy without nano modifi-
cation; (b) as-cast alloy with nano modification; (c) as-quenched
alloy with nano modification
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Figure 4. Nano modified Cr-Mo-Cu alloy cast iron grinding plate
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Table 1. The grinding efficiency and using life of Cr-Mo-Cu alloy cast iron plate machining bearing steel balls
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Table 2. The grinding efficiency and using life of Cr-Mo-Cu alloy
cast iron plate machining tungsten alloy balls
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Figure 5. Schematic diagram of non-nanometer additives
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Table 3. Performance comparison of different hard metals
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Table 4. Test parameters of cutting
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Figure 7. Fracture morphologies of specimens after fracture tough-
ness testing: (a) sample T#3 without nano modification; (b) sample
7#3 with nano modification
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Table 5. Mechanical properties and wear resistance of hard metals
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Figure 8. SEM photos of high chrome alloy cast irons, (a) without
nano modification; (b) nano modification
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Figure 10. The erosion wear rate at 90° of high chromium cast
irons with or without modifier and incubater, Ny: without modifier;
N,-Ng: with modifier; Ig: with incubater; Nglg: with modifier and
incubater
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Table 6. Some applications of Thermal Sprayed Nanostructured
AL O;/TiO; coatings in the US naval ships
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Figure 11. Two US Navy submarine parts thermal sprayed with
nanostructured ceramic coatings
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Figure 12. Cup test results of Al,O3/TiO, conventional coating
(a) and nanostructured Al,O;/TiO, coating (b)
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Figure 13. The relationship between erosion wear and hardness of
coatings
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Table 7. Tribological properties of nanostructured self-lubricating
coatings
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Table 8. Performance comparison of the coatings with different

phase compositions
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Figure 14. Microstructures of HVOF thermal sprayed, NiAl coat-
ing after high temperature carburizing at 1100°C for 100 hours
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Figure 15. Hardness and erosion test results of HVOF thermal
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Figure 16. The typical molten pool images (a) and Vickers hard-
ness curve (b) of laser remelted nanostructured Al,O;-13wt%TiO,
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