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Fig.1 Surface morphologies of coatings chromized for different

time: (a) 6 h, (b) 8 h, (¢) 10 h, and (d) 12 h
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Fig.9 Morphologies of indentation craters of coatings chromized

for different time: (a) 6 h, (b) 8 h, (¢) 10 h, and (d) 12 h
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Structure and Performance Stability of Chromized Coatings by Pack Cementation

Wei Chunbei, Lin Songsheng, Dai Mingjiang, Shi Qian, Su Yifan, Tang Peng
(Guangdong Institute of New Materials, National Engineering Laboratory for Modern Materials Surface Engineering Technology, The Key

Lab of Guangdong for Modern Surface Engineering Technology, Guangzhou 510651, China)

Abstract: Chromized coatings were fabricated on GCrl5 steel using a conventional pack-cementation method. The effect of chromizing
time, as well as natural ageing on the structure and performance was investigated. The phases and microstructure were characterized by
scanning electron microscopy (SEM) with EDS and X-ray diffraction (XRD). The microhardness of the surface, the nanohardness of
cross-section, the adhesion strength of the coatings were characterized by Vickers microhardness tester, nano-indenter and Rockwell-C
tester. The results show that the chromized coatings are composed of Cr:N, (Cr, Fe),3Cs and (Cr, Fe);Cs. In the top surface, the
discontinuous Cr;N crystal grains distribute in the loose chromium carbides. The Cr;N crystal grains grow larger as the chromizing time
increasing. In the sublayer, the phase is composed of chromium carbides. The gradient structure is formed in the chromized coatings with
Cr content decreasing from surface to substrate and the contrary trend for Fe content. The microhardness (HV os) of the surface is between
14 920~16 980 MPa and it decreases slightly after 1 year natural aging. The nanohardness reduces with Cr content decreasing in
cross-section of chromized coatings. The Rockwell-C test results show that there are some radial cracks and spalls around the indentation
craters. However, only radial cracks are presented around the indentation craters after 1 a natural aging, indicating the improvement of
adhesion strength of the coatings to substrate.

Key words: pack-cementation chromizing; natural aging; phase structure; hardness; adhesion strength

Corresponding author: Wei Chunbei, Ph. D., Professorate Senior Engineer, Guangdong Institute of New Materials, Guangzhou 510651, P.
R. China, Tel: 0086-20-37238071, E-mail: weichunbei@gdinm.com



