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Effect of Some Factors on Primary Cooling.

(Stud& on continuous casting of steel—V)

Synopsis:

In the. prei?ious report

(Tetsu-to-Hagané, 45 (1959) 12, p.

Kiyoto UsHIIIMA

1341), experiments were

" carried outon effects of the primary cooling, in other words cooling of billets in molds, and

“on the surface of billets."
conditions were confirmed.

The importance of setting the primary cooling under the optimum

In this report, at first the mechanism of the prnfnary cooling is considered, and then

mental results are summarized as follows.

effects. of some factors on the primary cooling ari 1nvest1gated expemmentally
it

. Majority of the primary coohng is conducted by he
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transfer from the surface of the billet
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to the mold coohng water through the mold wall.
Main factors influencing the prxmary cooling are the castlng speed of the bxllet and the

time of the use of a ‘mold.

On the other hand, the castmg temperature and the quahty of steel only shghtly influence

’ the primary cooling.

Basic data obtained from these expenments presumably have a great meaning in cons1der1ng

the ideal primary cooling later.
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Casting conditions of the experiment
on the variation of the primary cooling
during casting.

Table 1.

. oz .

Heat | Mold bE S | Casting -Casting speed
No. | No. g,g o |temperature

Zoww | (O (mm /mn) (kg /mn)

Al 5.0 19 [1510~1495] 1140 | 145°7.
A2 6. 24 11485~1475 1100 140°6
A3 7 3 |1455~1450 1230 - 153°7
A4 7 10 [1530~1525 1060 1326
As 8- 11 j1505~1495 1230 150°0

Dz,

Note: Even if linear castmg speed (mm/mn)
is the same, the weight casting speed (kg/
mn) differs from each other because of their
difference of mold cavity size. ' ‘

) T T
o Heuf w0 AT
. u A2
%.‘: X g A3
3 B v A4
54 a0 As

8

Primary cooling ( /m%g

S

0 W 0w 4 5060 . 70
Time from the-beginuing of casting (mn)
Fig: 2. Variation' of the primary cooling’

during casting. °
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Table 2. Casting conditions of the experiment
on the effect of the casting temperature
on the primary cooling.

8% Casti d

Heat | Mold ézg  Casting | asting spee

5 emperature|
No. | No. | 32« ey |(mm/mn)|(kg /mn)
B! 4 10 |1530~1460, 1060 137°7
B2 6 - B |1525~1480 1060 1354
B3 5 © 34 |1530~1460 1140 145°7
‘B4 5 42 1525~1455 1140 1457
Bs5 7 | 14 1550~1485' 1060 1_32'5
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Fig. 3. Effect of the casting temperature
on the primary cooling.
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Fig. 4. Effect of the casting speed on the
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Table 3. Casting conditions of the experiment on the effect of the casting spée‘d on

the primary cooling.

Chemical composition -

Heat | (%) Mold Number of the | Casting - Casting speed
'No ' . No. | use of a mold | 'eMmperature. j '

. C Si Mn . . 1S (°C) | (mm/mn) (kg /mn)
Ci1 0*15 .0°20 0°39 2 33 1540~1520 680~500 864~ 63%6
C2 0-18 O'_24' 041 2 ‘34 '1575~1550 880~1060 111°6~134*6
C3 0°58 0°26 043 - 2 55 1520~1485 550~760 69°8~ 96°6. -
C4 0°51 027 0°45 2 57 1465~1455 | ~ 800~970 | 101°5~123°2
Cs 064 1°61 076 2 59 1480~1450 | 720~1060 91°5~134°6
Cé6 0°60 161 077 3 27 1455 " ; ~ 1060~1550 134°6~196°9

(R
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Table 4. Chemical composition of steel in the experiment of the effect of the
quality of steel on the primary cooling. (%) o

Heat No. | C Si Mn | . P S Cu | Ni Cr Mo
D1 0°18 0°24 . 0°41 0*017 | 0°010 017 — 0°10 —
D2 0°51 0°27 0°45 0°007 0°008 ‘| = 0°20 — 0°24 -—
D3 0.98 - 0°32 0°40 0°013 0°009 0°20 — 0°22 —

- D4 0°58 1+45 0-87 0°015 0°009 0:18 — 0°19 —
D5 0+98 0°26 0°39 | - 0°015 0+008 | 1017, —_ 1434 —
Dé 0°05 0°80 1°06 - 0°037 0°005- 013 9°76 1828 0°12
Table 5. Casting conditions of the experiment of the effect of the quality of steel
on the primary cooling.
: : Casting Castﬂag speed
Quality of steel I;e;;t . Ll/flcx))ld Ilj;}m&egoigig temperature |——
N ' (°C) * (mm/mn) (kg /mn)

Low-C steel . D1 2 34 1570~1560 880~1060 111°6~134"6

Medium-C steel D2 2 57 1465~1455 800~ 900 101°5~123"2

High-C steel D3 2 28 1510~1490 970~1060 123°2~134°6

Si-Mn spring steel D4 2 26 1540~-1530 800~ 970 101°5~123°2

Bearing steel D5 2 29 1520~1510 880~1060 111°6~134°2

18-8 stainless steel | D6 1 70 1540~1530 880~1230 111°6~156°1

~ "o st 80 T 1
§ : ’,L;e:;,-”i, ?ii;/ o Mold no. 4 (renewed)
3 X High C steel . v S
> o Si-Mn Spring steel . ~ x v 5 (zenewed)
' . w Bearing steel 3 o v 7
R . o /§-8 stainless steel ~8 a ] 8
g ) o : i . $40,
§ t: >
o o w\ . N -
N X Q ~
: SR F{Jié%ﬁ
L R R/ R YT I /2 - = =
Casting speed (k9/mn) 2 :
) N
Fig. 5. Effect of steel quahty on the f:
primary cooling.
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Fig. 6. Effect of the number of the use of
2 mold on the primary cooling.
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Table 6.
~mold" on __the prxmary coohng

Effect ‘of the niumber of the" use of a o

Heat | Mold | ;. e Casting Casting speed
gg'o' 2549 temp. . -
Eos |E_ S | (°C) ~

No. | No. ,Z,§ 5 2% 5 ‘ (m@/mn) (kg/mn)

E1 4 1 1 1500 1060 | 137°7

E2 2 1470 | 1060 | 137°7

E4 4 1485 1060 | 1377
E10 10 1510 1060 | 137°7

" E20 20 | 1475 1060 | 137°7
Fi1] 5 0 1 1490 1060 | 1326

F3 3 1485 | 1060 | 132°6

Fs B T - 1495 1060 | 132°6

. F10 10 1470 1060 {.132°6
F2o | . 20 | 1490 | 1060 | 132°6

F30- 30 1485 1060 | 132°6
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Study on Nodular Graphite Steel Rolls.

ﬁg Kok

 Tohei OTOTANI and Yoshiaki MASUKO

Synopsis: . . : .

In order to improve the re31stance to ﬁre crackmg and wear of . steel rolls for primary
hot- rolhng mllls, such as bloomlng, slabbmg and roughing rmlls, without reduction of their
strength and toughness, some characterrsucs of cast iron must be accompanied with the
properties of steel rolls.

It was, therefore, undertaken to apply nodular graph1te steel to rolls for primary mills to
realize the above idea. One of the authors has recently developed nodular graphite steel,
with use of a special Fe-Ca alloy, this steel having free nodular graphite even in as-cast state.

The characteristics 'of noduldr graphite steel were first investigatéd mainly from the
metallurgical point of view, and its promising applxcablhty to rolls was clarified.

The trial manufacture of actual rolls Wlth nodular graphite steel was next performed for
several mlHS
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