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Visco-elastic Behaviour of Mold Powder for Continuous Casting of Steel

Kenichi Sormacul, Shigeo Sakar and Tetsuva Fum

Synopsis : To make clear the lubrication mechanism in the mold of continuous casting of steel, unsteady state friction analysis has
been performed with the special attention to visco-elastic behaviour of the mold flux.

The mold flux behaves as Maxwell type fluid.

Elasticity of 10 Pa and 50 Pa are obtained at viscosity of 0.28 Pa*s and 2.3 Pa-s respectively.

The difference between the obtained friction force and the predicted one as Newtonian fluid, and the phase shift of
maximum friction peak become significant when the oscillation frequency exceeds 200 cpm. These transitions can be
explained quantitatively by the introduction of elasticity to the mold powder characteristics.

Key words : continuous casting ; mold powder ; mold ; lubrication ; visco elasticity.
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Fig 1. Schematic view of meniscus periphery in
mold.
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Fig 2. Apparatus for the viscosity measurement of
mold flux at unsteady state.

Table 1. Physical properties of mold flux.

1070°C
1110°C

7#=0.28Pa-s at 1220°C
=2.3 Pa-s at 1120C

softening temperature

solidification temperature

viscosity

Table 2. Chemical composition of mold powder.

(mass%)
T.C SiO, Ca0 AlLO; Fe,O; Na,O F  Ca0/SiO,
2.9 34.4 33.0 6.1 0.2 13.4 8.1 0.96

3. KRBRFRECKERTE

3.1 B \IS—nIEEERENER

FERCHEAT L 7oK RS E 2 E OBEER # Fig. 2 (OR T, ¢
WIRE DR 7 v G rFAs vz, MEROEES
TAELTAREDH L, HROMEMERERETIE, ¥R
Fuaetk (b A—42—, WHERERE, ra—
=YL LT, 1~2seclBEDHMEBNYELSZ, 22T
0.2secLINDEE L b v 7 ZALDOREDIT L B L I, L
(BEOBC IV A—2—R2F, WHh7—x%A/DE
SRR L T32bitrS— Y Frara—FIlBWYAL LS
Lz, ThiCE->TRZES AT LE2EKELT,
JEEMET v 2 REDITRE L 12 - 12,

BRI N BAR O BESIEDIRBUF 2 L 7o, REXArCY
2FBEHRCTITC, MERMEADORE= v N LARDIHH
OMBREHMEZZ 774 VeI, bvZA—X—id
B#EHE—-—X—t 27774 bu—2—0Ofizty b LT
PRI E— X —tEE LIy a—X—THE L,
BOWZEIR42mme, FE R v FORKRBIE/IMmeTH 5.
fEH LIce— v P00 X —Dfb2Esr L ACR L ittiE %
Table 1, Table 2 \Z7R L 72, EB&IE1220°C £ 1120°CTAITV,
FNEFNDBEDOREEIL0.28Pa s L 2.3PasTH - 12,

2 msec?



Bl 1146 k2 $@Vol. 81 (1995)No.12

3:2 EMBREEHTOEEBHIIaL— 3 KE

EERRUCMEH LIS v I v — 2 —DEEEIEMRX ¥ Fig.
JWRT, BEERETF2HDFT 4 22 (100mme) %F4T
CEEL, 74 AZHOBBI-e— VX —2FHIET
BB L > T, FHIFT A A7 3SR ZERELICLD
THH, FMOT—&—12% b —F Ha:EEEHT 5,
TEF 4 R 27 3R PHEEELIZLDTH Y, TFTEHIRIR
E—XR—L2 7 2BBCL Y, FA VIHEBEOFEREE
xiTI I LTS5, EWERLT4 A Z7OBCIE b
I A—X—RREL, B MV ZERISTEETH B, 7
A AZMEREMESZ 774 VRV, T4 A28 &
UE— PR X —BArFHA FTOBRBSIEIIFIC L > T—
RmEBS NARMS N 3,

EHF 4 RA2De £ ) 7 HENZIE, SELN V2 R
TR, BEPEEELER O NS L (I5mme). #
K ST A RZOERP TS 2 150BRBILL (2kghl
), AZAMNRT Y 2% MELT, 20DF 7 X7 Y
YDA TT A4 A7 KEHETE LI LI,

RCEBEHIIOCTRRS, 74 A27BOBET b
b, $FE-SEA IO Y XA —[F BN T 5 B, FRET
DEL Y Z—EZIE - 2 mm b LI, L#l[al#s$ki310rpm
T, ZOMIT 4 7 2R FORSOME I THERE
1.6m/mintA8% § 5, FEIREIORNAIL 6 T, Z Dl
1%, FREAIETEHE R be—25 5mmicAlST 5, BHHL
NE—WVNAAUX—RBHIGLR—DOTH 2, KRT NV
IXNFHOFECHC 2 PR TDH 5, FEBRIE b
w2 QIEEDIELZ F/E L, 1150°CTAT - 12 Z DEEDREIE
120.39Pa*sTd %, EEBRIIFLIRENK % 100 ~400cpm = %
L3eBED, EM7T1a 22, Thbb, g

Motor

Top side torque
meter

A4

Bottom side

torque meter Bottom side disk

Oscillator _l

Fig 3. Schematic view of the new friction simulator.
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Fig 4. Change in revolution rate of rod, total torque
and blank torque with time.
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Fig 5. Comparison of measured net torque and cal-
culated torque with unsteady state
Newtonian fluid flow analysis.
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Fig 6. Schematic representation of Maxwell model.
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Fig 7. Comparison of measured net torque and cal-
Cplated torque with visco-elastic flow analy-
sis.
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Fig 8. Comparison of measured torque and calculated torque with Newtonian fluid flow analysis at hot model
simulator
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Fig 9. Comparison of measured torque and calculated torque with Newtonian fluid flow analysis at hot model
simulator.
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Fig 10. Comparison of measured torque and calculated torque with visco-elastic flow analysis of hot oscillation
simulator.
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