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Fig.1  Schematic diagram of scaly flexible coating 
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Fig.2  SEM images of the surface of scaly coatings sintered at 1100 � (a) , 1200 � (b) and 1300 � (c); cross section of scaly flexible 

coatings sintered at 1100 � (g), 1200 � (h) and 1300  � (i); surface of rigid and dense coatings sintered at 1100 � (d), 1200 � (e) 

and 1300 � (f) 
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Fig.3  OM images of surface (a~c) and SEM images of cross section (d~f) of scaly flexible coatings with different thicknesses 

after sintering at 1300 �: (d) 125 µm; (e) 250 µm; (f) 500 µm 
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Fig.4  XRD patterns of two coatings sintered at different temperatures: (a) 1100 �, (b) 1200 �, (c) 1300 �, and (d) 1400 � 
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Fig.5  Hertz load-displacement curves of two coatings under 

positioning shift D=1.0 mm (a) and fixed load P=20 N (b) 
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Fig.6  Three point bending test curves of scaly flexible coating 

and rigid compact coating 
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Fig.7  SEM images of rigid compact coatings (a, c, e) and scaly flexible coatings (b, d, f ) undergone 5 (a, b); 10 (c, d) and 

15 (e, f) thermal shock cycles 
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Fig.8  Directional emissivities of scaly flexible coating and rigid 

dense coating at 20° 
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-Borosilicate Glass High Emissivity Coating with Scaly Structure 

and High Temperature Resistance 

 

Wu Jinyu, Du Haiyan, Liu Jiachen, Hu Xiaoxia, Li Lingyu 

(Key Laboratory of Advanced Ceramics and Machining Technology of Ministry of Education, Tianjin University, Tianjin 300110, China) 

 

Abstract: In order to improve the high rigidity and brittleness of the traditional high temperature resistant coating with high emissivity, 

inspired by the snake skin structure in the nature, the slurry method was combined with sol-gel method using silica sol as solvent, MoSi

2

 as 

emittance agent, and borosilicate glass as high temperature binder to produce the high temperature resistance coating with flaky structure, 

some flexibility and high emissivity. Compared with the dense coating which has the same composition, surface density and sintering 

system, the scaly coating not only ensures its high emissivity, but also has very high flexibility. The mechanical properties including 

contact damage resistance, thermal shock resistance and bending strength are also improved to varying degrees.  

Key words: high temperature resistant coating with high emissivity; scaly structure; flexibility 
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