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Tab.1 Chemical composition of Q235 steel

(mass fraction) %
C Si Mn P S Fe
0.13 0.24 0.38 0.008 0.014 A
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Tab.2 Composition of composite phosphate binder

(mass fraction) %
H, PO, AlCOHD, MgO ZnO EETK
57.1 5.7 2.9 5.7 28.6
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Fig. 1 Heat treatment curve of ceramic coating by

thermochemical reaction
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Fig.2 Surface micro morphology of ceramic coatings containing different content of BN
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Fig.3 Cross section morphology (a) and EDS results (b) of
50% BN-Al, O, ceramic coating
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Fig. 4 XRD patterns of ceramic coatings containing

different content of BN

VB ik )25 & B SR K A IR L U )2 5 SRR TE HILAK
S AR WAETE A S .
22 HRERBEEKRRH

RGP SN O e N2 N N R R =R
&R B BN P & B i) #4082 ik 2R 880, 45 R
5 FR, T LLE AR T 200 C W, B % B i B ik
FBBE IR B 0 LT 2RI N, 200 C LLE L AE K R

200 300 400 500 600
7/C

0 100

E5 AAFFEBNBEERNABKRY
Fig. 5 The thermal expansion coefficient of ceramic blocks

containing different content of BN
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Fig. 6 Mass change curves of high temperature chlorine

corrosion of several ceramic coatings
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Tab.3 Fitting results of high temperature chlorine

corrosion of ceramic coatings

e k n R’

Al O, 1.231 81 0.728 28 0.996 63
30 % BN-AL O, 0.590 23 0.852 03 0.993 13
50 % BN-AL, O, 0.113 89 0.959 18 0.995 97
70 % BN-AL, O, 0.282 03 0.843 82 0.996 02

Q235 6.316 47 0.500 85 0.995 25
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Effect of BN Content on High Temperature Chlorine Corrosion Resistance of

Ceramic Coating Prepared by Thermochemical Reaction Method

CHU Xi', YU Weixin', XU Yinggen®, DAI Zhen', HU Shusen', WANG Ping’
(1. China Power Hua Chuang Electricity Technology Research Co., Ltd., Suzhou 215123, China;
2. China Power International New Energy Haikou Co.. Ltd.. Hainan 571924, China;

3. Hefei Kede Surface Technology Co., Ltd., Hefei 230081, China)

Abstract: Alumina-based ceramic coatings with different content of boron nitride (BN) were prepared on Q235 substrate
using a thermochemical reaction method and composite phosphate as the adhesive. The effects of BN content on the
morphology and microstructure, thermal expansion coefficient, and high-temperature chloride corrosion resistance of
thermochemical reactive ceramic coatings were studied using scanning electron microscopy and X-ray diffraction. The results
indicate that a new phase of Al 4 Fe,;;Po, was formed by the reaction between the thermochemical reaction coating and the
substrate. As the BN content in ceramic coatings increased. the cracks and pores on the coating surface first decreased and then
increased. The thermal expansion coefficients of 30% BN-Al, O, and 50% BN-Al, O, ceramic coatings were 7.9 X 10 ° and
7.7X10 ° respectively, which were relatively close to the matrix material Q235. Ceramic coatings significantly improved the
high temperature chlorine corrosion resistance of Q235 steel, and 50 %BN-Al, O, ceramic coating had the best high temperature
chlorine corrosion resistance.

Key words: thermochemical reaction; boron nitride; high temperature chlorine corrosion; aluminum phosphate; ceramic coating
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