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Application of the Quick Immersion Technique for
Temperature Measurement of Steel Bath in Ladle.

(On the continuous immersion pyrometry of molten steel—III)
Shinsaku ONODERA, Yutaka ARAKIDA and Noboru HIRAOKA

Synopsis:

Much data of measurements by the continuous immersion pyrometry in the steel makmg
process are treated by the statistical method. It is shown that a considerable scattering
exists in the values of temperature drop from tapping to pouring. So it would be difficult to
predict the bath temperature at certain time from the tapping temperature only. This scatte-

. ring is produced mainly by the tapping operation. The quick immersion technique in ladle

is developed as a supplementary method to the continuous immersion pyrometry. The results

obtained by this techniqﬁe support our previous conclusions. (Received 11 Apr. 1963)
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Table 1. Mean values and standard error of 46 and & (°C)
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Histogram of 46 and %k (classified by
alloying element).
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BHEhBboLBbib.

—_ 17 —




1660 ’ B %&“t e 45 49 £ (1963) EILE

WIS X PEICIEER VDO TH S5 5, 65t
_ BN OSIAIREE 6(°C) 13M BRI ERIRIC.
0=0,—29—2°3 £, s (1)
CRD DL LARTED. HIMBIEY S AR IR
ETH X TORM 4 WXFH 3mn T H B 2 5 HIgHE
tmn(#—h+m)%ﬁbtﬁ%ﬁ%@mﬁn
6= 01—-22 23t - s areansane (2)
&&6.gQﬁ%%VT&%maﬂ%ﬁ%Wﬁﬁ%@%
SIROMELIZHERZETRT L t % 156mn L35 &
CR: V11985 (077X 12)2=14"6 (°C)
Cr3k: 112762+ (0°63 X 12) %= 14°7 (°C)
Ni: %Ry/6421(0°29x 12)2=73 (°C)
ThHY, HIMRES SIRANEINEE L R T 5 £ Lo
WRRAHER DD THEPHEES. LHLERLID

EHO % S HIRFTTIE, ZokER 40 o Fhnic

BRT2bD0THS L pBOONE. LipdoT, W
75 B 2 < GRIA T B EREVC R A PN SRS 1B
BEZMD Z ERTEE, BT LHEGER bk
2T, %ﬁ@ﬁ%b&b@%& ﬂ?ézkﬂﬂ%&

ALY &%x b5,
g?}’b%@@ﬂﬁﬁ)%, aﬁ%%ﬂ%h&@%ﬂb%ﬁx& LT, &
ﬁﬁmiﬂﬁf’xfﬁfgljfmidﬁf BAFEL, & L"C%fﬂnn %x]‘%ﬂu

HEFEZEE LIRS 5 2 2 ic Lz,

IIL. 38 & % B

TSN O SRS 2 AR &35 DT, FERADOR
vﬁ&ﬁﬁ?ﬁkkbé%k&@;oﬁﬁﬁmé&&é
ER‘S =37 :

(1) &E%é%lﬁméﬁék,ﬁ%%%m®/—
RV 101 kg /om? OEHRHm5.

(2) REBEBEI%Z1'5SmE¥3E, {%W%LI(‘J:%ISkg
DEADPHB. KFHRT 15m Ll EMh B2 %
RE LTI BN DT, Z 0BT Rk 7k
ETES U M EUTRAT S, (REEERET)

(3)  REFOWAS| LWix CicBsfinsrern, L

D3O TIRERSE IR 5 O CEUBHH 5% L5 </
5. B
o (4) R TORMHESHERL T 20Ty — 2ic 5

LB BEDTVD. 2T IHR5ET 2 & AR REIE < -

Y EOHWBIREY TIN5,

S (5) ﬁv~yTLW$®ﬁﬁﬁﬁ%T%5#% 2
BT EIEE 5 5.

FHE(2), (B)T XV REEE AN THATS - L1k
mﬁfbé Z 2T Fig. 2 ITRT X 5T E#ES 2 iR
X7~ A CEEL, RiE 2L - ThE LIFCHEN

- WERREE

BREARLE L, B
CHIC BN B3
,?5ﬁx%ﬁ%T%6io L.

' Fig. 3.

BRETHZ LI
L. ¥—2p3%
(1) DIz DI
N D b DU
VC%@‘, mﬁ‘l/m
D& &Fﬁﬁur

. Rotating arm

= Hang up by crane
Protecting tube

k-%%%ﬁ%m
FREDH DD &
FIRRICIRERE 1T B
SR8 Y —F
- (44ES0mm) &
RN A N i = I
27 (4ME80mm, £
X 200mm) %
L. I35

Fig. 2. Layout of quick im-
mersion pyrometry of molten
steel in a ladle.
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Initial equipment for quick immersion
pyrometry in ladle and an example of
temperature curve obtained using this
immersion pyrometer (slag stuck
around the sheath).
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Fig. 4. Improved equipment for quick immer-

sion pyrometry in ladle and an example
of temperature curve obtained using this
immersion pyrometer.
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Fig. 5. An example of

temperature curve ob-
tained using the quick
immersion pyrometer
when the withdrawing
of couple was stopped

. in the middle of molten
}steel.
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Table 2. Mean values and standard error of temperature drop in 25t and 75t
ladles (Cr-Mo cast steel).
Ladle content Mean Standard error |

Furnace | (t) °C) °C) Number of samples

Basic electric arc furnace 25 60°9 1771 116

Acid open hearth furnace 75 67°9 147 178
75 nEFRY. Fig. TGS ERS 2R+ 0k L, DR OIREZ LA ETHNCERT L. T OMRIEE

. Fig. 61300 ¢
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