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Abstract

Micro-nano a-Alz203 is an important functional material, because of its excellent hardness, wear re-
sistance, corrosion resistance and high thermal stability, has been widely used in the field of surface
coating. With the development of micro-nano technology, the application of micro-nano a-Al:03 as
an additive in various coating systems has been deeply studied, showing its potential to significantly
improve coating properties. Micro-nano a-Alz03 particles have a large specific surface area and sur-
face activity, which can enhance the mechanical properties of the coating, such as hardness and
wear resistance, while improving the corrosion resistance and high temperature resistance of the
coating. Micro-nano a-Alz0s is also an excellent modified material, and its composite modification
with organosilane, resin and other materials can greatly improve the application effect of conver-
sion film, and also has a greater role in promoting its stability and weather resistance. In metal sur-
face coatings, ceramic coatings and composite coatings, micro-nano a-Al:03; additives are widely
used to improve the service life and stability of coatings. In addition, it also shows broad application
prospects in high-tech fields such as electronic devices, aerospace and automotive industries. In the
future, with the development of surface technology, the market application of micro-nano a-Alz03
chromium-free passivation will grow significantly, and the synergy with other functional materials
and the development of composite materials will also become the focus of research.
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Figure 1. FT-IR spectra of f-Al203, h-BN, PDA-BN and PDA-BN@f-Al2O3 hybrid [29]
1. f-AOs;, h-BN, PDA-BN H PDA-BN@f-ALOs BIZL SR [29]
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Figure 2. (a) TEM micrographs of nano-Al20O3 and (b) FTIR spectra of nano-Al2Os, PEI and PEI-A1203 [30]
2. (a) 9K ALO; B9 TEM 2B FF(B) 42K-ALOs. PEI # PEI-ALOs B FTIR JiE(30]
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Table 1. Test results of samples at different sintering temperatures [39]

F 1. HRAERERE THIRIEEER(39]

peshin i/ C R (kg L) 2 i % LB %/ MPa
1550 3.73 18.17~18.28 343
1650 3.87 18.32~18.41 397
1700 3.82 18.25~18.43 365
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Figure 3. SEM images of fractured surfaces of alumina ceramics sintered at 1600°C for 2 h using alumina calcined at (a)
1000°C, (b)1100°C, (c)1200°C with the wet pretreatment [40]
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