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STUDIES ON MEASURING TEMPERATURE OF MOLTEN STEEL
Takesi Sugeno.
SYNOPSIS:—No satisfactory method of measuring temperature of a steel bath when in the

‘open-hearth-furnace or. the arc-furnace, has yet been devised.

Usually, for convenience, the temperature of steel baths is con]ectured inlirectly from the
values that obtained by an optical pyrometer as the temperature of the liquid steel in the spoon
at sampling. This procedure is, however, quite unreliable, in accordance with the lack of knowledge
about the personal error of an observer, the emissive power of liquid steel in the spoon, a fall of
the temperature of the spoon unler ladling from the furnace, etc., that we can hardly know the
accurate temperature of the steel bath.

The author has attempted to improve the method and has made several studies on the points
just mentioned above. The results are as follow:

1) The personal error was determined by the simultaneous use of a standard lamp and a stan-
dard optical pyrometer. In addition to this, the degree of skill of the observer was assumed from
the dispersion of data.

We cannot neglect the effect of personal errors which attain #10° in the maximum.

We find also that the degree of sk111 of the observer does not depend neither on the age nor
on the duration of practice.

2) The true temperature of liquid steel in the spoon was measured by the special Fe-1” thermo-
couple, which was of a direct immersion type and formed a hot junction through the liquid steel.
The heat capacity of this thermocouple is very small and the measurement can be finished in 3-5
seconds.

We compared the true temperature by the Fe-W thermocouple with the brightness temperature
by the optical pyrometer, and obtained the emissivits of each kind of steel in the spoon. Namely,
in case of the arc-furnace, the average values are 055 for Ni-Cr steel, 066 for Cr-Mo steel, 053 for
Ni-Cr-Mo steel and 052 for carbon steel In the case of the open-hearth-furnace, where the data
are not enough, the total average value is 0'52.

3) The cooling of the liquid steel in a spoon during ladling was determined from the evalua-
tion and the experiments. The fall of temperature is affected by the thickness of slags which
cover the spoon. While the thickness of slags varies from 04 to 10cm, the fall of temperature takes
the value from 40 to 20°C.
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Hoots 1937 EicE h G. Leiber®) & Schroder o
1) Stahl u Bisen 53 (1933)S. 881

2) Arch. Eisenhiittenwes. 7 (1933/34) S. 89/94. -

}) tRik¥ B
¢4 Arch. Exsanhu’ctenv&cs 8 (1934/35) S, 517/32.
5) . Arch. Eisenhiittenwes 11 (1938) (63/65).

LT LTI B U e SR E &

W-Mo BB % BIctk L b o H R L C g
SRR L, H Schroder oo 2 <R UA:
“optix 7 SRt
THE L THEOM R I L, THCRT e=045 7 bk
REf7e. r‘nﬂ:@%m&'\f b4 DA o 1 ) iR R
25°C L LTH B

DL EBBES G LS AOBRER TS 573, Z&
RV IR & B U CIehuns HEHBERIREE & ok
W B HEAST LIRS DFFZE S TR 2. 1936 4 K.
Guthmann iz G. Nacser®) 124 b % éﬂfcé‘é’&iﬁéf

“Bioptix 7 & ihn THECER L 7 8 A0k
TRHE & ) ) FeodE R & il L"), HoPl¥R ok
BRI BE LT otEIRE & ¢ Bloptix . oML TlRIBRIC
W U ins it LT d 595, b HEEE Ry 2 &%

B/OREMTIRTE 053 A lixB 5. Hotk 1937 4
V3 TR BRI v R e R B TS A R L 2 AsY) WA
B DR R AR 82 RO TR TR
LE2AFEOR A S.
E2FR GCEEFHCK 2 WSS F(Guthmann)- ¥ E 87
i b EEpE®© HRBE BB €
E O OHF 1,680 1,540 042
wOR OB oMW 1,655 1,530 045
EOJH OuE b 1,610 1,520 055
824E fiE o> Fody 1,670 1,545 046
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Mt b ORI T D 3 0 T O BEIERRIF I E it Tl
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HIF (UEEERE R B HIRAS S Guthmann) 3Bk

] i HmpE® HEE T €
FHEMCERHD 1,640 1,510 043
TRAHE L) {1100 ins 040
WEEMHeeH) 1610 1,490 045
Cr « Mo $ 1,590 1,535 070
Ni-Cr 68 1,605 1,490 047

(1) H2EOBHLAL
Guthmann oEEIIFAENESRO BB rEElEL
R EEABCNTEETWETH Y. SEOMOERRR
& E R TRE Ho. R LSRR BRI OB A ¢ Blop-
tix 7 oH B BRIk F 2 OBk, BBEX DD

®) Arch. Eisenhiittenwes. 9 (1935/36) S. 483.
7) Stahl u. Eisen 56 (1936) S. 487.
") Stah! u. Eisen 57 (1937) S. 1269.
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