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Table 1 The main chemical composition of titanium alloy
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Table 2 Laser cladding test parameters
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Table 3 Main parameters of hot isostatic pressure test
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Fig.1 Microstructure of laser cladding coating
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Fig.2 Microstructure of HIP laser cladding coating
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Fig.4 EDS analysis on laser cladding coating of titanium

alloy surface
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Fig.6  Surface hardness analysis on laser cladding coating
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Effect of Hot Isostatic Pressing on Microstructure and Properties of Laser
Cladding Coatings

Xu Wei', Du hu?, Li Yong', Wang Qiulin'
1. Chengdu Aeronautic Polytechnic,Chengdu 610100, China

2. Chengdu Pump Application Technology Research Institute, Chengdu 610207, China

Abstract: In order to improve the surface properties of titanium alloy and meet the design requirements of high
efficiency and stability, the microstructure and properties of laser cladding coating on titanium alloy surface were
improved by hot isostatic pressing technique. The coating is remelted under the high temperature and pressure of hot
isostatic pressing, and quickly cooled to room temperature by air cooling. The morphology, microstructure and
element distribution of the coating were analyzed, and the microhardness of the coating section was measured. At the
same time, the effect of hot isostatic pressing on the microstructure and properties of the coating was investigated.
The results show that there are many cracks in the laser cladding layer prepared under the conditions of 1200W laser
power and 20mm/s scanning speed, and the cracks are complex. Although the thickness of the laser cladding coating
after hot isostatic pressing treatment is similar, the size of the wavy molten pool becomes larger, the combination of
the coating and the matrix becomes relatively straight, and the number of cracks is effectively controlled. No defects
such as collapse or holes were found, and the aluminum alloy layer in the outermost layer of the coating ceased to
exist, forming TiAl or a new phase Ti Al,,. The main elements were consistent with the untreated cladding coating, but
the distribution of elements in the micro-region changed to a certain extent due to high temperature and high
pressure. The pressure promoted the diffusion of Al atoms towards the matrix, resulting in a decrease in the content of
Al elements in the outer layer. The maximum surface hardness of the coated sample is 777.5HV,,,, which is at least
6.8% higher than that of the untreated coating. The microstructure and properties of the laser cladding coating are
improved by hot isostatic pressing post-treatment, and the coating quality is greatly improved.

Key Words: titanium alloy; laser cladding; coating; hot isostatic pressing; microstructure
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