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The Characteristics of Walking Bar Type Curvilinear Continuous Caster

Shinji KovaMa, Yoshikazu NIMIYA, Akira YASUNISHI

Shinichi HARADA, and Takasuke MORI

Synopsis :

Walking Bar type curvilinear continuous caster holds the slab by surface contact with W.B.*) and

straightens it with low—strain and low-strain rate.

The slab bulging and its thermal stress are analyzed

by the elasto—plastic finite element method which is supported by the results of the mechanical properties
of metals at high temperatures, the composite driven rivet tests and the analytical simulation of the slab

internal temperature distributions,

The slab supported with W.B. has only about 1/2-1/7 bulging compared with the slab supported with

rolls.

As the observation of the casting stop test, it is confirmed that the parts of the slab supported with W.B.
have extremely small deflection but the one of the slab supported with rolls have much deflection.
It is recognized that W.B. indirect cooling system is rather excellent in thermal stress prevention than

spray cooling system.
*)  W.B.: Walking Bar
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Fig. 1, Side view of the walking bar type curvi-
linear continuous caster.
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Fig. 2. Stress-strain curve of 40k Si-killed steel.
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Fig. 3. Result of temperature measurement in
the shell by composite rivet.
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Fig. 4. Mesh layout for the elasto-plastic analysis
of bulging by finite element method.
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Fig. 5. Walking bar equipment.
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Fig. 6. Profiles of the walking bar type ma-
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Fig. 7. Calculated maximum bulging of slab in
walking bar and in roll segment.
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Fig. 8. Comparison of calculated temperature of
slab surface casted by walking bar type caster
and roll type caster on the condition that the
thickness of the strand shell and the bulging of
slab are the same.
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Photo. 1. Macro-structures on the longitudinal section of slab in walking bar and in No. 2 roll

segment at casting stop test.
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Fig. 9. Bulging of slab on the longitudinal sec-
tion at casting stop test.

W.B. L RIEOME LT 5 DCITERE Y - L&
+TH0ENHE. Fig. 8 BNV rBEAR—L L7
BOMEOEMEBELHIC XV kD=L DTHS. F
Rkt 2 =24 ATF 2m T 100°C, 5m OPFc
i3 500°C BEOEEXEHNE LTS,

Ja W.B. o — €Y =7 BEHRICRT 502y
ZORREETT 5. Photo. 1 138578 dr — s 4
g R o G~ 7 » EEARL, Fig. 9 122@
A YEMLTELEBELZ R L. W. B kT

i, “—FYOERFOILARICERTAETFOLEENR
Sohash, W.B oFhicw vy v rgrT 440
EZxbhB. ThiiENT, W.B X bh THRRT
LR —VETIE, = —AETRKELTEIAEDLNS.

v =D, TORKEREHMILTOZLLSEL bR
5. EEE, A=AH»ATF 8880mm (ZHo s v
HITERE oY 0.5~1.0mm G a3, &
R BT EOLE L 3~Tmm & LT3, =
i, BEEO ALY v SR EIREOBEE T
XAgEROEEEET B A v S L 7Y — FIN
b otctkedbEEL RS,

Photo. 2 13 LE0BILE R © W. B. SO EHE~ 2
rHEHTHDS. G, BEmOLEWIL, W.B. Khop
KhZ, BIOHERMHZILZIDDRTHLEEL D
ha.

3-2 KEWMHAGHICEAT B

W.B. iw X 58 ZFHFR R, R EHF A 170mm
vy FOMBESAARSEK 11 B2 F58, BRofichn,»
NTRALER *EHTH L fiYdTs. —FHe—n
XEOLA, v —ARBITESN, A7 V-BHER IV
B = s ORBBMLEH~E W B R AEREDDHD
FR A RGGBIRT 5. Lo, SBRhERRekE s
BERIEIVRAE LETEIORERE LD 5 5. F2 T
W.B. AR & v — A HROGEHEMDE T L B8R D

— 84



Ty RV SR - Y = TEEREERBORER 1125

EX.| IN. BAR EX. BAR IN. BAR EX. BAR IN
BA BAR

| B e =
EX.| IN. BAR EX. BAR IN. BAR EX. BAR | IN. \
BAl ) BAR I

Photo. 2. Macro-structures on the cross section of slab in walking bar at casting stop test.
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Photo. 3. Typical exmaple of macro-structure on
the cross section of slab cast by walking bar type
curvilinear caster.
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Table 1. Strain and strain rate inside of the
strand shell.

SLAB  SIZE 230 x 1250 mm
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