JFE £ No. 58
(2026 4F- 8 H) p. 86-90

HEEMEREIREICK S EIFFEREL > A%ESTRID
=R

Accuracy Improvement of Sidewall Refractory Thickness Measurement
for Blast Furnaces Using Elastic Wave Method

i)l A ICHIKAWA Takuto JFE 2 F =V ZF — ISR S A A= T 4 DA AT LRI BRI
H % WAKAI Hajime JFE 2 F— v H—=F ) ¥4 2 VElFEREE

PiRF % NISHIMURA Nozomu  JFE 2 F—v BIBEEGHHRE [ HAME HGHE SHEEE]

g5

ARTIE, mIEOAFa WA AR ZZAFERAEE L > R 2 IERECHR T 2 700, ERaPh R IRE 2 mE il L
TRHIEAR 2 RS 50 mlF I3t R 252 2 2 SRR 2 LR BHE T 2R TH 0, TRIZORVHIE I3RS RS
COEKN T 7R, REGRHAUE o FFEL T 3 TlBEBIRRS 2 2 v —2 a v 2 Hv 2 MIRTFH,
HRIEMIBE D NLARTEAR ¢ SRR OERIRR 2 ZRE L, DORIKICHAGHIRER 2R 7 R L 7co AUk, milF
O & DHEFICRMIT S, dUERoRE(L e e oM E2RZBIL, BERGRERITHIC T 2 #kii0
LEMARICEBR T %,

Abstract:

This paper presents an improved measurement technique for evaluating the refractory brick thickness at blast
furnace sidewalls, a critical factor for determining furnace lifetime. Accurate thickness assessment is essential, as
overestimation can lead to severe incidents such as molten iron leakage, while underestimation may trigger
unnecessary early relining. To enhance measurement reliability, we introduced a conversion method based on three-
dimensional ultrasonic wave propagation simulations that incorporated the actual furnace geometry and spherical
wave behavior. Field validation demonstrated that the proposed method reduces measurement error by
approximately 70% compared with the conventional one-dimensional approach. By enabling more accurate diagnosis

of furnace wear, this technology supports optimal maintenance timing, prevents operational disruptions, and

contributes to the stable supply of steel products during the ongoing transition toward low-carbon ironmaking.
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Fig.1 Example structure of a blast furnace sidewall
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Fig.2 Overview of the measurement using the impact elastic
wave method
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Fig.3 Example of input impact signal
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Fig.4 Example of observed acceleration signal
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Fig.5 Example of observed power spectrum
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Fig. 6 Schematic diagram of elastic wave propagation path
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Fig. 7 Overview of derivation of the conversion curve between resonant frequency and brick thickness
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Fig. 9 Example of resonant frequency-brick thickness
conversion curve (blast furnace A)
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Fig. 8 Example of elastic wave propagation reproduced by
simulation
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Fig. 10 Example of resonant frequency-brick thickness
conversion curve (blast furnace B)
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