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Effect of Niobium on Solid Solution Temperature of Precipitates
in Oriented Silicon Steel

Liu Jiamei Jin Donghao Jia Yunke Feng Yunli
( Institute of Metallurgy and Energy North China University of Science and Technology Tangshan 063210 Hebei China)

Abstract: Two kinds of billets containing 0.09% niobium and niobium free were used for this study.The
billets had been heated up to different temperatures and then quenched after holding for 30 min.The micro—
structure of the samples was observed by JEM—2011 transmission microscope.At the same time the morphol—
ogy of black material in as-cast microstructure was determined by scanning electron microscope ( SEM) .By
observing the quantity distribution of precipitates obtained at different soaking temperatures the effect of ni—
obium addition on solid solution temperature of precipitates in Nb and Nb-ree steels were compared and
analyzed.The results show that: The grain size of niobium containing oriented silicon steel billet is more uni-—
form and smaller than that of niobium-free billet. Niobium element can hinder grain growth.The complete
solid solution temperature of precipitates in Nb-containing oriented silicon steel is between 1 250 C and 1
300 °C and the total solid solution temperature of precipitates in steel without Nb is above 1 300 °C indica—
ting that Nb can obviously reduce the complete solid solution temperature of precipitates.
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Table 1 Main chemical compositions of tested silicon steels( mass fraction) %
C Mn Si Cu Al N S
1* 0.053 0.075 3.01 0.08 0.015 0.008 8 0.013
2# 0.059 0.079 3.07 0.08 0.015 0.007 7 0.014
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Fig.1 Microstructures of slab with 0.09%Nb after heat-treatment at different temperatures
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Fig.2  Microstructure of slab without Nb addition after heat treatment at different temperatures
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Fig.3 TEM micrographs of precipitates in slab with Nb addition after heat treatment at different temperatures
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Fig.4 TEM micrographs of precipitates in slab without Nb after heat-treatment at different temperature
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