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Effect Mechanism of Boron on High Temperature
Oxidation Properties of Austenitic Stainless Steel

Zeng Li, Wang Bin, Xu Mei, Zhang Wei
( State Key Laboratory of Advanced Stainless Steel Materials, Taiyuan Iron & Steel ( Group) Co. , Ltd. , Taiyuan 030003 )

Abstract; The effect of B on the high temperature oxidation resistance of 0Cr25Ni20B was studied by oxidation weight gain
method. The morphology, composition and element distribution of the high temperature oxidation film of 0Cr25Ni20B was
analyzed by TEM, SEM, EDS and XRD, and the mechanism of B on its high temperature oxidation resistance was re-
vealed. The results show that the addition of 0.4% B can promote the formation of dense oxide film on the surface of heat-
resistant steel plate, and the formation of borate ( Fe;BO;) can inhibit the further development of oxidation behavior, there-
by improving the high temperature oxidation performance of the material.
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Fig.2 XRD analysis of oxide scale composition; (a) 48 h; (b) 216 h
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Fig. 3 Constant temperature dynamic curve of 0Ci25Ni20B
steel with different B content at 800 °C
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Fig.4 Surface oxidation morphology of 0C125Ni20 steel without B at 800 “C; (a)24 h;

(b) 72 h; (e) 216 h;(d) 288 h
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Fig.5 Surface oxidation morphology of 0Cr25Ni20B steel with 0.4% B at 800 °C; (a) 24 h;(b)72 h; (c¢) 216 h; (d) 288 h



FFR N

H44 %

B 6 800 ,B &4t 1.0% ) 0CR25N20B M E EALTL4 : (a)24 h; (b)72 h; (¢)216 h; (d)288 h
Fig.6 Surface oxidation morphology of 0C125Ni20B steel with 1.09% B at 800 C; (a)24 h; (b) 72 h;(c) 216 h;(d) 288 h
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