EHIRR

)1 ey SRk 7
KAWASAKI STEEL GIHO
Vol.20 (1988) No.3

BRI DWHMET L — 2 7T U O T - Bk AT AOB%
Development of System for Predicting and Preventing Sticking Type Breakout in

Continuous Casting

SRl ZH(Seiji Itoyama) FME  7)(Tsukasa Terashima) M & . (Syuji Tanaka)
(i B8 (Hiromitsu Yamanaka) = F 4:4:(Takao Yunde) J 0 5LH](Hiroaki
Iguchi)

HE

EEEE R OB L EIRTHE T nE AR K2 DT DS TH D EdES RO R EE K
B2, FFRGRBIREIC X R T L —2 T hoREETM - kT AV AT A%
TIERIGRFTOHE 1 33 L O 3 #EEM TR Lz, MR L—2 7 7 b PaioEiErEm
X, SFRES M OZARIRIC KD FTEETH Y, BEHERIT 100%, TH=RIE 85.7%, RwIEE
BEFE1T 0.0002 B/ — R TH D, WFMET L—2 T U b PRIk, ShEsEL2Eo LT L—
77U NEERET D7 D0OR/NEEEY, T L—27 7 U N THEFOBEREIZL > TEX
HZEICKY, ZTv—0 7T NEEREILTWD,

Synopsis :

A method to detect and prevent a sticking type breakout in continuous casting was
studied in order to avoid operational trouble associated with breakout at high speed
casting. After intensive studies, the method was applied as a prediction and prevention
system first to No. 1 and then to No. 3 continuous casters in Chiba Works. Test
operation showed that the system was a powerful aid for preventing the breakout, and
the system was effectively used in commercial operation. Results obtained are
summarized as follows : (1) The breakout can be successfully predicted by thermocouples
installed in parallel to meniscus in the mold copper plate. (2) All the breakout can be
detected, but 14.3% of breakout alarms are false and the frequency of the false alarm is
0.0002 tine per heat. (3) When the breakout sensor alarms, the casting speed is

instantly lowered down to the predetermined allowable level to avoid the breakout.
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Synopsis:

A method to detect and prevent a sticking type breakout in
continuous casting was studied in order to avoid operational trouble
associated with breakout at high speed casting. After intensive
studies, the method was applied as a prediction and prevention system
first to No. 1 and then to No. 3 continuous casters in Chiba Works.
Test operation showed that the system was a powerful aid for pre-
venting the breakout, and the system was effectively used in com-
mercial operation. Results obtained are summarized as follows:

(1) The breakout can be successfully predicted by thermocouples
installed in parallel to meniscus in the mold copper plate.

(2) All the breakout can be detected, but 14.39% of breakout
alarms are false and the frequency of the false alarm is 0.0002
time per heat.

(3) When the breakout sensor alarms, the casting speed is in-
stantly lowered down to the predetermined allowable level to

avoid the breakout.
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Fig. 1 Mechanism of sticking type breakout and its tempera-
ture change in mold plate
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Fig. 2 Effect of casting speed and slab width on the angle of
constricted line of shell, 8, before and after the breakout
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Photo 1 Surface of shell remained in mold after the sticking type breakout
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Fig. 4 Flow chart of prediction and prevention system of stick-
ing type breakout for No. 3 continuous casting machine

at Chiba Works
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Table 1 Casting conditions at No. 1 and No. 3 continucus
casters in Chiba Works

No. 1 CCM Nao. 3 CCM
Cast steel + Stainless steel + Low carben and
. ultra low carbon
- High carbon steel steels for cold
rolled sheet
+ Middle carbon steel
(C/0.08-0.149,)
Slab size
Thickness 200, 260 mm 230, 260 mm
Width 800-1 250 mm 800-2 000 mm
Casting speed 0.6-1.1 m/min 1.1-2.0 m{min
Mold oscillation
Stroke 2-8 mm 7.8 mm
Frequency 70-200 cpm 110-140 cpm
Negative stripping _
time ratio 5-60% 5-30%

Table 2 Experimental results of the breakout prediction sys-
tem at No. 1 caster in Chiba Works

Frequency of Ratio of
Steel grade false alarm* prediction™*

{timefheat) (%)

AISI 304 0.032 22

AISI 430 0.0048 33

AISI 410 0.0089 ]
High carbon steel 0

Other steel 0 0

Average 0.011 26

* Frequency of false alarm—

** Ratio of prediction=

(Alarmed heats) — (BO predicted heats)

Alarmed heats

Total heats
{BO predicted heats) % 100

Table 3 Experimenta! results of the breakout prediction sys-
tem at No. 3 caster in Chiba Works

Frequency of Ratic of
Steel grade false alarm™® Prediction®*

{time/heat) (%)

Middle carbon steel 0.016 78
Al killed steel 0.0068 25
Low carbon pseudo- 0 0

rimmed steel i

Other steel 0 0
Average 0.0058 37

(¥, ** See Table 2)
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Fig. 5 Changes in temperature and its differential with time
during the breakout prediction and prevention process
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Table 4 Operation results at No. 3 caster in Chiba Works

Total number Frequency of Ratio of Ratio of Time of prevention Time of miss-
of heat false alarm prediction® detection®* {prediction) prediction
A B (time/heat) C {9 D (%) E F
8775 0.00023 85.7 100 12 0

* C=100E/(Ax B+E+F)
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