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Abstract

In order to describe the characteristics of the noise in a steel-making plant accurately, the noise of
the typical metallurgical reactors in a steel-making plant was measured by the professional mi-
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crophone data acquisition system and VA-Lab2 software, and the noise spectrum, total sound lev-
el, box-counting dimension, variational dimension and information dimension of different me-
tallurgical reactors in steel plant were analyzed by home-made source codes. The results show
that, on the base of A-weighted sound level, convector, RH furnace and ladle furnace have a similar
rule on the sound octave, Guzheng, Jiangnan traditional stringed and woodwind instruments and
tabor have a similar rule on the sound octave, and the sound octave of musical instruments is greater
than that of metallurgical reactors. The noise box dimension converter, ladle furnace and RH fur-
nace are 1.01, the variational dimension is 1.31, and the information dimension is 4.1. The fractal
dimension (box-counting dimension and variational dimension) of the sound signal in the time do-
main can differentiate between the noise in the steelmaking plant and the music, but the information
dimension of the sound frequency domain signal can’t differentiate between the noise in the steel-
making plant and the music.
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Figure 1. Time-domain signal of sound in steel-making equipments and musical instrument
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Figure 2. Noise spectrum of steel-making equipments and musical instrument
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Figure 3. A-weighted octave of the sound
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Table 1. Total sound pressure level of steel-making equipments on the base of A-weighted sound level
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