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Development of Machine Diagnosis Techniques in Continuous Caster
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Synopsis :

In order to assure the quality of products and steady casting, the authors developed the
techniques of machine diagnoses in the continuous caster. Watching of the mold cooling
condition and monitoring of the roll gap and roll alignment have been carried out for
assuring the quality of products. Observation of the rotary machine by vibration
monitoring, and watching of the machine cooling water flow, hydraulic pressure,
lubricating system, and the motor current have been practiced for prevention of
breakdown. These are systematized in the machine-condition monitoring system, and
are used effectively. By these techniques, the diagnosis of the turning bearing in the
swing tower, and pinch roll unit, and improvement of the break-out detector have

become possible.
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Synopsis :

In order to assure the quality of products and steady casting, the
authors developed the techniques of machine diagnoses in the con-
tinuous caster. Watching of the mold cooling condition and moni-
toring of the roll gap and roll alignment have been carried oul for
assuring the quality of products. Observation of the rotary machine
by vibration monitoring, and watching of the machine cooling water
flow, hydraulic pressure, lubricating system, and the motor current
have been practiced for prevention of breakdown. These are sys-
tematized in the machine-condition monitoring system, and are used
effectively. By these techniques, the diagnosis of the turning bear-
ing in the swing tower, and pinch roll unit, and improvement of the
break-out detector have become possible,
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Table 1 Main machine diagnosis in continuous caster

Equip- Diagnosis objects Main diagnosis
ment 1tems
Observation | Mold | Slab normatity Mold cooling water
of machine (Break out detec- flow and tempera-
condition tion} ture
for the Mold copper plate
quality temperature
assurance
of product | Oscilla-| Lubrication between] Oscillation displace-
tion slab and mold ment
copper plate
Roll Choking or leakage | Siab cooling water
unit in the cooling flow and tempera-
water system ture
Abnormal strain in | Roll gap, roll align-
slab ment,
Pinch roll torque
Hydraulic pressure in
pinch roll cylinder
Crack on the roll Roll caoling water
surface flow and tempera-
ture
Prevention Bearing damage of | Vibration of turning
of swing-tower bearing in swing-
breakdown tower
Damage of bearing | Vibration of fan or
or fan pump
Leakage in hydraulic Hydraulic tank level
system and pressure
Damage of reducer | Vibration of reducer
Damage of bearing | Motor current
and electric device
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Fig. 1 Machine monitoring system of Mizushima No. 5 and
6 CC machines
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Fig. 2 Tuming bearing diagnosis of swing tower
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Fig. 3 Results of vibration monitoring of swing tower
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Table 2 Patterns of diagnosis by casting speed and pinch roll motor current

Casting speed Pinch roll moter current
Case Reference | Feed back | Reference | Feed back Patterns {7 ) Estimated causes
1 Constant | Decrease Increase Increase 5_;‘ I Load increasing
4 I AV, V. Failure of tacho generator
2 Constant Hunting Hunting Hunting & f or its coupling
*‘;‘ [ Load hunting
<
3 Hunting |  Hunting Hunting Hunting = Abnormal reference
H L to speed controller
3
2% ) =
4 Constant Zero Increase Zero o E’ Era léﬁr.?e(;ft ::}Enilf;ﬁ;r
|
Casting speed
reference e Reference
Current feed back D00 brmme e oo ﬁeesl pa{_:.k_
=
-7}
L e [ |
g Speed 2.5 1'00.‘_TJ._._L;JJL-;‘_.IJ...
controller Thyristor % E D00 F-=====- =" mrmmrrme o e
= E
= 100
[
Current
reference Motor §
e S
Casting speed Tacho £
feed back generator % g
h
Fig. 4 Block diagram of pinch roll speed control system 'cz: 5
E
"""" Reference Time (s)
Feed back Fig. 6 Example of hunting in casting speed and pinch roll
motor current
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Fig. 7 Temperature transition of mold copper plate during the
generation of restricted breakout
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Fig. 8 Transition of temperature and casting speed at break-
out detection
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