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Research Status and Development of Chemical Vapor
Deposition Tungsten Coating
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(Southwest Institute of Technology and Engineering, Chongqing 400039, China)

ABSTRACT: Tungsten coating by chemical vapor deposition has the characteristics of simple process, high technological
maturity, and excellent overall quality and is widely used in the fields of national defense, aerospace and nuclear industry. The
principles and characteristics of chemical vapor deposition tungsten coating were introduced firstly and the research status of
process and application of chemical vapor deposition tungsten coating was analyzed emphatically, including the microstructure
control process and the application in the fields of radiation resistance, abrasion and corrosion resistance and high temperature
protection. At the same time, the development of new chemical vapor deposition tungsten coating technology was prospected.
The first is to solve the problems of the existing process that the reaction gas source and the reaction product have high toxicity, and
to meet the development requirements of green environmental protection. The second is to solve the problems of high deposition
temperature, low deposition rate, etc., so that the deposition high-efficiency and high-quality can be achieved on different
substrates surface. The third is to solve the problems that the existing chemical vapor deposition tungsten coating only has a single

structure and function, to meet the requirements of components for high performance and multi-function of tungsten coating.
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Tab.1 Physical properties of tungsten

Density/(g-cm ) Melting point/C

Vickers hardness/MPa

Coefficient of thermal
expansion/(x10® 'C™1

Modulus of
elasticity/MPa

19.3 3410

3000~7000

4.4~6.2 396 000
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Fig.2 Relationship between deposition temperature and coating
deposition rate (a) and density (b)!'®)
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period)!'”); b) intermittent deposition (vertical grain growth
direction)i?”
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Tab.2 Corrosion rates of different W coatings on nickel
substrates'>”

Coating Carbon K/

Mode microhardness/GPa content/at% (um-a ') ApH
1 4.5+0.8 0 10 1.5
2 42.6+2.0 2.0 60 2.0
3 35.2+1.9 2.4 30 2.2
4 38.0+1.5 2.9 50 2.0
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