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A New Acoustic Method for Water Leak Detection of

Blast Furnace Cooling Boxes

Hiromu Soca, Katuhiro MINAMIDA, Yasuhiro SAWADA

Synopsis:

Masatake TATEOKA and Junichi GopaA

A new method by which the detection of the damages of blast furnace cooling system is easily made

was developed.

This is an acoustical method which detects the abnormal sounds caused by the entry of gas bubbles
into cooling box or tuyere from the blast furnace through the small damaged part.
The result of the application of this method to the actual blast furnace was found to be quite satis-

factory.
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Fig. 1. Frequency response curve of the

accelerometer.
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Fig. 2. The simulated model of the blast furnace wall.
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Fig. 3. Flow noise of the mantle cooling plate.
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Fig. 4. Flow noise of the cooling plate.
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Typical waveshapes of the normal tuyere vibration (a) and with'a crack (b).
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(a) Sonagram

(b) Correlategraph

Photo. 3. A typical noise pattern of a normal

tuyere vibration.

(a) Sonagram

(b) Correlategraph

4

¢ Photo. 4. Typical bubble sound patterns in the tuyere
v vibration with a hole,
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Table 1. Some results of field test at Tobata No. 2 and No. 3 B.F. success or failure of this
method was checked by pulling out the tuyeres when the furnace was shut down.

Date of shut |No. of Success or failure of
down tuyere State of damage this method Remarks
4 Abrasion (inner cylinder) s
8 Abrasion (tip) s
g Cracking (inner cylinder) §
1 No damage s
Jan. 21 13 | Pin hole (tip) s
15 Cracking (inner cylinder) s
18 Pin hole (inner cylinder) f
No. 1 19 No damage f
B.F.| Jan. 24 7 Molten away (tip) Could not be used Damages occurred
b: 1
Jan. 31 6 Break down (tip) Could not be used abruptly
5 No damage S
Feb. 15\ 99 | Pin hole (tip) s
2 Pin hole (tip) s
Feb. 23 15 Break down s
22 Cracking (inner cylinder) 5
Dec. 21 24 Abrasion  (tip) 5
27 Molten away (tip) s
Dec. 24 11 Pin hole (inner cylinder) Did not be used
’ 16 Molten away (tip) Did not be used
No. 3| Jan. 12 27 Break down (tip) Could not be used
B.F. Jan. 16 5 | Break down (tip) Could not be used Demages occurred
) 18 ! Molten away (tip) s abruptly
12 | Abrasion (tip) i s
Jan. 22 20 h Break down " Could not be used Damages occurred
! abruptly
14 | Pin hole (inner cylinder) f ®
Feb. 8 17 | Break down | s
poren. 18 | Molten away (tip) E s
| 21 : Molten away (tip) | s

* abnormal sound was caught once on Jan. 22, but vanished later.
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Table 2. Comparison of the new method with others.

Observation of water pressure
decrease after shutting off
valves at the inlet and outlet
cooling water pipes

Detection of gas leakage
into the outlet cooling
water pipe

This method

Suspension of cooling
water supply

Necessary

Not necessary

Not necessary

Additional devices
to cooling water pipes

Bourdon type pressure gage
(5 kg /cm?) by additional

piping

Gas sampling pipe at
the outlet

Not necessary

Time and number of

30~60 min (four persons)

10~20 min (four persons)

0.5~2 min (one penson)

persons required for
the test
.. A few
Misjudge Rare A few a normal one is misjudged
(to be damaged in a few )
cases
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