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Influences of Deposition Temperature on Microstructure and Properties of CrB, Coatings

ZHANG Shu-can'*, LI Xiao-wei' , WANG Li', ZHANG Dong' ., KE Pei-ling', LI Zhi-yong*, WANG Ai-ying'
(la. Key Laboratory of Marine Materials and Related Technologies, 1b. Zhejiang Key Laboratory of Marine Materials
and Protective Technologies, Ningbo Institute of Materials Technology and Engineering, Chinese Academy of Sciences,

Ningbo 315201, Zhejiang; 2. College of Materials Science and Engineering, North University of China, Taiyuan 030051)

Abstract: In order to investigate the influence of deposition temperature on microstructure and properties of CrB, coat-
ings. The CrB, coatings were deposited by DC magnetron sputtering technique. The microstructure and properties were
mainly analyzed by XPS, XRD, SPM, SEM, HRTEM, nano-indentation and Vickers indentation tester. The results
show that all the deposited CrB, coatings consist of CrB;and a small amount of free Cr. The coating has a dense columnar
structure with an average column diameter of 7 nm extending along the film growth direction throughout the thickness of
the coating. With increasing deposition temperature, the degree of crystallization of the coating is improved and the tex-
ture changes from random orientation mixed with (101) and (001) plane to (001) preferred orientation. The microstruc-
ture evolves from the fibrous structure to the columnar structure and becomes denser and finer. Meanwhile, the mechani-
cal properties of the coating are improved high. When the deposition temperature is 400 ‘C, the coating acquires the high-
est hardness of (50.7 4= 2) GPa and the elasticity modulus of (513.6 4 10) GPa, respectively. The evolution of the ori-
entation, microstructure and mechanical properties are attributed to the enhanced surface adatom mobility with increasing

as the deposition temperature.
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Fig. 2 XPS spectra of the CrB, coatings deposited at different deposition temperatures
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Fig. 5

SPM morphologies of the CrB, coatings deposited at different deposition temperatures
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Fig. 8 Hardness (H), elastic modulus (E) and H/E of the CrB, coatings deposited at various temperatures
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Fig. 9 SEM morphologies of the Vickers indents of the CrB, coatings deposited at various temperatures
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