
Accepted Manuscript

A high-silicon anti-oxidation coating for carbon steel at high
temperature

G.Y. Fu, L.Q. Wei, X.M. Zhang, Y.B. Cui, C.C. Lv, J. Ding, B. Yu,
S.F. Ye

PII: S0257-8972(16)31373-1
DOI: doi: 10.1016/j.surfcoat.2016.12.084
Reference: SCT 21941

To appear in: Surface & Coatings Technology

Received date: 8 September 2016
Revised date: 22 November 2016
Accepted date: 21 December 2016

Please cite this article as: G.Y. Fu, L.Q. Wei, X.M. Zhang, Y.B. Cui, C.C. Lv, J. Ding, B.
Yu, S.F. Ye , A high-silicon anti-oxidation coating for carbon steel at high temperature.
The address for the corresponding author was captured as affiliation for all authors. Please
check if appropriate. Sct(2016), doi: 10.1016/j.surfcoat.2016.12.084

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

http://dx.doi.org/10.1016/j.surfcoat.2016.12.084
http://dx.doi.org/10.1016/j.surfcoat.2016.12.084


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 

1 
 

A high-silicon anti-oxidation coating for carbon steel at high 

temperature 

G.Y. Fu
a,b

, L.Q. Wei
a,*

, X.M. Zhang
a
, Y.B. Cui

a
, C.C. Lv

a,b
, J. Ding

a,b
, B. Yu

a,b
, S.F. Ye

a
 

a
State Key Laboratory of Multiphase Complex Systems, Institute of Process 

Engineering, Chinese Academy of Sciences, PO Box 353, Beijing 100190, China 

b
University of Chinese Academy of Sciences, No. 19(A) Yuquan Road, Beijing 

100049, China 

Corresponding author: L.Q. Wei, Professor, Ph. D (E-mail: lqwei@ipe.ac.cn; Tel: 

+86-10-8254 4895) 

Abstract:  

A high-silicon anti-oxidation coating for carbon steel at high temperature was 

prepared, which was mainly composed of high-silicon carbide, chromium and binder. 

The anti-oxidation performance of the coated and uncoated specimens were 

investigated from 900℃ to 1150℃ maintained for 60 and 120 min, respectively. 

Compared with the uncoated specimen, the high-silicon coating could enhance the 

anti-oxidation effect ~77% at 1000℃ for 60 min and 85% at 1050 ℃ for 120 min, 

respectively. Scanning electron microscope and Energy Dispersive Spectrometer, 

X-ray Diffraction and TG-DTA technology were used to investigate the protection 

mechanism of high-silicon coating. First, during high-temperature treatment, there was 

a big blister formed in the coating because of the chemical reactions of the 

compositions, which isolated the steel substrate from oxygen. Second, it was found that 

a series of materials (such as Fe2.35Si0.65O4, Fe2.45Si0.55O4, Fe2.95Si0.05O4 and FeCr2O4) 
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