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An Analysis of Behavior of Slab during Compression
Casting in a Continuous Casting Machine
Kunihiko ONISHI and Kunio NAGAI
Synopsis :

An analysis has been made on a compression casting method which is used to prevent internal cracks
of a slab in an unbending zone of a continuous casting machine. To investigate the behavior of a slab
during a compression casting, a numerical calculation method was developed. Using this method, stress
and strain in a solidified shell of a slab were calculated and the followings became clear: (1) When com-
pressive forces in the casting direction act on a slab in an unbending zone, mutual effect between unbend-
ing forces and compressive forces appears and stress and strain on an inner surface of an upper side shell
change from tensile to compressive. (2) Compressive forces and temperature of a slab are found to be the
primary parameters affecting the effective behavior of the compression casting. From the results of cal-
culations, construction of the machine applying the compression casting method was also discussed about
an arrangement of drive and driven rollers, devices for pressing rollers to a slab, prevention of slip between

a slab and rollers and controlling method of revolution of drive and driven rollers.
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Fig. 2. Young’s Modulus of a slab material.
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Table 1. Material constants of a slab.

a; 1.60x 1012 (kgf/mm2)-ms /s
Q, 109 kcal/mol

my ot 5.07
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ag : 1.49x 1011 (kgf/mm2) ™ /s
Qx : 88.1 kcal/mol

my, : 5.02
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Table 2. Conditions of calculations for the analy-
sis of influences of casting parameters on the
effect of compression casting.

v Tout S P/B the variable
(m/min) (C) (mm) (kgf/mm) changed
A 1.4 965 90 52 standard condition
B L4 965 %0 0 compressive force
C 1.4 965 90 32
D 1.4 965 90 72
E 0.02 965 90 52 casting speed
F 0.2 965 20 52
G 0.8 965 90 52
H 1.8 965 90 52
I 2.4 965 90 52
J 1.4 800 Q0 52 temp. of slab
K 1.4 1100 920 52
L 1.4 965 81 52 thickness of shell
M 1.4 965 99 52
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M:ghFe— 21 [kgf- mm]
m:ENEER [—1
N FERBE [—]
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Q:EEft 2L F - [kcal/ mol]

R : v 2AEH [kcal/ mol-°C]}
S BEy - VE [mm]
T :RE [°C1
Tour: 50 RERE °C1]
t o ATHBEME D B OEER M [s]
v EEERE [m/ min]
e 1 O T [—]
e HMHEOT L [—]
ef: TR LETRBEOHA EEMANRE OO T X

[—]
g MPOT L [—-]
g BRTHAAZEOD T A [—1
eif: TR LeETHEVEN TEAMAER OO T &

[-]
cut R EFEAAZBOO T R [-]
eus: MIT R LETHRECEK LEAUAZREOO T4

[~]
evp - MMM O T 4 [~]
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