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A Simplified Calculation of Cooling Condition and

Withdrawal Rate for Continuous Casting

Synopsis:
This paper presents a design

calculation of the
equations given in relation to the unidirectional transient conduction in the water-

continuous

Akira MorrvamMA and Iwaee MucHI

casting of metals. Fundamental
cooled mold zone and

in the spray-cooling zone have been solved analytically with the several simplified assumptions. An important
dimensionless factor H, which determines the quantitative correlation between the length of the cooling
zone and thermal diffusivity, thickness and moving rate of the ingot are obtained from calculation based

on the solutions.

In the case of casting steel ingot, it is found that the numerical value of Hy; may not be influenced largely
by the ratio of the length of copper mold to the total length of cooling zone, the wall thickness of the mold,
heat transfer coefficient in the spray-cooling zone and the thickness of the ingot.

Estimated values of residence time in the cooling zone for the various values of the slab thickness are

good agreement with the several operating data reported hitherto.
(Received May 20, 1968)
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Table 3. Relation between the thickness of steel
ingot 2l and the dimensionless factor
H;, (d=1'0, 6=0"1)
2w Xis, T s v I3 H,
4 0-31 378 630 (076 [ 0-61 | 0-37
8 0-30 222 423 | 0°88 | 067 | 030
10 0-30 190 378 | 090 | 068|029
12 0-31 161 348 | 090 | 0°69 | 0-29
16 0-31 128 307 [ 0-90 1069|029
20 0-30 108 216 | 0911072027
Table 4. Relation between the thickness of steel

ingot 2W and the dimensionless factor

H,. (d=1'0, §=0-06)

2W Xiy, T Ts v 13 H,
16 024 153 304 08 | 071 | 031
20 024 128 258 [ 0900721030
25 024 108 224 090 | 0:73 029
30 0-24 96 174 |1 091 | 0-74 | 0-28
Table 5. Effect of heat transfer coefficient 2 on

the dimensionless factor Ho.
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{
bl X, | | Tl ow | ESRZ
0-05 | 031 | 180| 487 :10'89 0-65(0-31 128
0-10 | 0'31 180 | 458 0-89 0-66 | 0-30 | 124
0-13¢ | 0°30 | 190 | 378 090 0°68 ' 0-29 119
0-15 [ 030 | 185| 378089 069,029 119
0-20 | 0-30 | 185 | 300083 070|028 115
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Study on Grain Boundary Internal Friction of Iron-base Binary Alloys
Haruki SHIRAISHI and Toru ARAKI

Synopsis:

The temperature dependence of the internal friction and the shear modulus of several iron binary alloys
(alloying elements: C, Co, V, Al, Ti, Zr) was measured under cold-worked and primarily recrystallized
condition. Some resemblance was seen between the température dependence of as-cold-worked internal
friction or shear modulus and that of as-annealed.

The effects of the alloying elements on the so-called grain boundary mtemal friction phenomena are
as follows: ‘

1) With _increasing size-factor and content of the alloying element, the activation energy of the solvent
peaks and the solute peaks increases. ' ‘

. 2) If the size-factor is large, even a small addition of the alloying element causes at ransition from solvent
peak to solute peak.

3) The alloying elements increase half-value width of the peak.

4) The correspondence of the internal friction peak height and the 4M effect is missed in some cases.

In place of the grain boundary sliding model which has many difficulties on its application, a new mech-
anism was proposed based on movement of the sub-boundary dislocation or migration of a special boundary
i. e.a coincidence site lattice boundary on which sub-boundary dislocation net-work is superimposed.

(Received Feb. 17, 1968)
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