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Application of Technology of Vibration-Excited Nucleation in Liquid
during Ingot and Casting Slab Solidifying Process

Tao Hongbiao, Zhang Hui, Wang Chao, Wang Minglin, Wang Mei and Zhao Pei
( National Engineering and Research Center of Continuous Casting Technology, Central Iron and
Steel Research Institute, Beijing 100081 )

Abstract The work principle and technology characteristics of developed technology of vibration-excited nucleation in
liquid and the treated effect on ingot of metal zinc ingot and 1Crl7 ferrite stainless steel ingot in lab are presented. And the
commercial pilot production for application of developed device using the technology of vibration-excited nucleation in liquid
for 220 mm x 1 600 mm slab caster on 16Mn series steel grades is carried out. Application results show that for the cast slab
non-treated by vibration-excited nucleation the equiaxed zone rate of slab is < 10% with center porosity and segregation rat-
ing 1.5, but for the cast slab treated by vibration-excited nucleation the equiaxed zone rate of slab is =30% with center
porosity and segregation rating 0. 5. Analysis shows that for large-scale ingot, application of technology of vibration-excited
nucleation in liquid is available to control solidification structure of ingot in line, increase equiaxed zone rate of ingot and
improve its inner quality.
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Fig. 1 Work principle of technology of vibration-excited nuclea-
tion in liquid
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Fig.2 Morphology of solidification structure of zinc ingot: (a) non-treated; (b) over-
heat extent 24 °C , water cooling, treated for 48 s; (c) overheat extent 27 C, gas cooling, treated

for 101 s
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Fig. 3 Morphology of solidification structure of 1Crl17 ferrite stainless steel ingot cross sec-
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Fig.4 Device of technology of vibration-excited nucleation in
liquid for slab caster
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Fig.5  Morphology of cross section solidification structure of
steel Q235B cast slab: (a) treated by vibration-excited nucleation;
(b) non-treated
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