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Development of Double Sheathed Multiple Thermocouples and
Analyzing Method of Lining Erosion of Refractory Wall

Takefumi HOrtucHIL, Yoshio KAWATE, Masami KONISHI and Nobuyuki NAGAI

Synopsis:

The lining erosion measuring system for blast furnace has been developed. This system consists of
double sheathed multiple thermocouple (FMT Sensor : Fine Multi Thermo-Sensor) and computer soft-
ware for the estimation of lining erosion of refractory wall (Trigger—-Response method).

The sensor can simultaneously measure the temperature variations at a number of positions across the
thickness of the lining. The Trigger-Response method can calculate the remaining thickness of lining
by analyzing the time-delay occuring in the propagation of temperature variations in the lining. By ana—
lyzing the signals out of FMT-Sensors by the Trigger—Response method, the extent of erosion of the re-
fractory lining is estimated within an error tolerance of less than 5%.

These techniques have been successfully systematized to on-line lining erosion monitoring system for
blast furnace. Also, this paper describes the newly developed Ansatz Measuring Sensor of which prin—

ciple is based on the application of FMT-Sensors.

1t is considered that signals out of FMT-Sensor may

carry the useful data as operation guidance for blast furnace.
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Fig. 1. Schema of the FMT sensor.
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Fig. 2. Schema of the FMD sensor,

Table 1. Summary of the FMT (FMD) sensor
specification.

Sensor Items Specification

Component (1) Thermoelement------ Sheathed Type
K Thermocouple outer diameter of
sheath 1.6 mm

)} Dummy element:---- Same as above

) Insulater.-- - Sintered Magnesia

D]

J

Outer diameter--- --- 8 0~12.0 mm
Length - - 0. 3~20m
) Number of temperature sensing
points-«--- 2~8
iiﬁgr ( 4) Sheath material - 310 Stainless
R steel and lnconel
(5) Accuracy of setting the sensing
points--- - less than * 1% of total
length

(2
(3
Shape (1
(2
(3

Performance (1) Limits of error in measurement of
temperature--- -+ Conform to JISC
1602-1 974 class 0.75

( 2) Maximum use temperature-----

1 200°C

Thermosensor FMT sensor------ Same as above

Outer diameter--- -+ 40~ 60 mm
Length---- 500~ 1 000 mm
Material .- --- heat resisting steel
(ex. HK-40 etc.)

(1) Material------ Same as above

Protective tube | (
FMD (
(

sensor

W
NN

Metal disk fin
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(b) Computed results of heat transfer

Fig. 3. Effect of heat conductivity of refractory
material on heat transfer.
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Fig. 7. Sequential changes of remaining lining
(included Ansatz) thickness measured by the F
MD sensor in Kobe No. 2 BF.
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