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TEMPERATURE MEASUREMENT OF IRON AND STEEL
SAMPLES IN A GRAPHITE CRUCIBLE FOR GAS ANALYSIS

Synops.is :

Noboru Y oneda .

For the purpose of measuring of the accurate temperaturée of gas” extraction in the gas

analysis in iron and steel, the effective emissivity of samples was determined.

It was found .-

that the emissivity shou]d be calculated approximately by the size of the graphite crucible

used in the analysis.
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Table !. Reduction temp..of various oxides in iron and steel (vacuum fusjon method)
FeO : MnO | Si0 Al,O ' R
Authors ,(°eC) - é‘) E (qu)? (?203 } References
" Ziegler 1600~1750 | 1600~1750 | T.A.E.C., 62(1932) 109
Reeve 1150 © 1300 1550~1600 A.I.M.E., 113(1934)82
Larsen & Shenk 1000~1050 1150 1300 1550~1600 A.IM.E., 113(1934)72
~ ~ ~ J.LLS.1,, Sp Rep., .
Andrew 1450~1500 | 1450~1500 | 1550~1580 1600 No. 9(1935)62
Graham 1069 11714 1388 1593 Iron age, 138 (1936) 42
Thompson & Vacher 1050 1070 1320 1570 A.I.M.E., 125(1937)258
. . , . J.I.S.1., Sp. Rep: .
Swinden & Speight 1090 1175 1320 1§25 No. 25 (1939). o5
: : " Tetsu-to-Hagané 35
Hara 1300 1400 ; 1750 ;900 (1949) 142
o Gakushin Rep.,
Yonezak: ‘ 1520~ i 1640 1710 No. 3316 (1954).
Co . : Tetsu-to-Hagané 42
Goté & Suzukl 1050 1150 | 1410 1750 (1956) 49
; Gakushin Rep.,
Maekawa 1040 1180 13(20 1550 No. 4228 (1956)
&L T3, 72 ‘Wensel, Roeser® - (1928) 25X

1375°C uifﬁﬂwﬁ%WQM%b,04@@ota
$EB LTINS, & 5l Leiber (1937), Todd (1939),
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0°45 72 A{EZHME LT A.
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1600°C CTHIEL, 0°4~0°39 R3FER2HL TS,
%2 (Dfth Guthmann (10937), Naeser '(1939) Spencer
(1936), ‘Goller (1944), Dastur (1949)%> &£} jHi=E
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Temp. of bottom of the graphite

Table 2.
crucible.

True temp. { Brightness n True temp.| Brightness
°C temp °C " °C temp. °C
1200 1202 " 1350 1350
1250 1249 1400 |- 1401
1300Q.. 1301 1480 1478
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5. ZNRIDTHDIZOENTLBEHEMIIEAL ]
TELNENDS T ERMB.

DEITHTED Fe-C {54 23k % DIFh CisE, 8l
ml, 52IFOAAL HIFEHEE TORES & 52I130%
LD L, WREIREEE DB fk 2i8I%E L 728521 Table
3D hTHDI.

Table 3. Brightness temp. of Fe-C in the
graphite crucible:

H: depth of crucible
R: inside radius of crucible

True Brightness temp. °C
temp.
oC H/R H/R H/R H/R | H/R
550 4-20 325 225 | 1+30
1200 1192 1191 | 1190 1180 1170

1300 1294 1293 1292 1279 1261
1350 1343 1342 ¢ 1342 1322 1310
1400 ; 1392 1391 . 1391 1378 1360
1480 . 1471 1470 ! 1468 1459 1335

1250 = 1242 1241 i 1239 1230 . 1213
i

TS IR DX EIRFIIFRE T 4 V% — 2 T065
© 75 B UBED B AL T 2 OIESEE 2815 LT 3
120, WEEIEER t°C LU, ZOEED 0°65x 1T
T2 HEENERZ e & T35 & Planck MBI >
TO¥DL > 2B H 5.

1 _ 1
t +273 S 4273
CDBERI & Table 3 k5T, LHEICHIT S co-65
" %skwp B & Table 4 DX Hicis 3.

=1"0452X 10~ log e¢.45

Table 4. Monochromatic emissivify of Fe-C
in the graphite crucible.

True Monochromatic emissivity eg.¢s
temp. |— — : — _—
sot | TH/R™TH/R | H/R™H/R T HJR

5°50 4420 3-25 225 | 1-30

1200 0-92 0°92 0°90 | 0-82 0°73
1250 0+93 0°92 | 0'92 | 0-84 0°70
1300° | 0+95 0-93 093 | 084 070
1350 0+93 0+93 0'93 | 0°84 0°70
1400 0°93 0°93 0°92 ‘ 0°84 073
1480 | 0%93 | 0'92 | 092 | 0°85 | 0°72

Table 4 7 LHA 572 X 51T 1200~1480°C KL
BIC&N TR, TRZThOEGEN R ERITE DB
NT—HL T BDT, —5C DEBERENIESL T
SERROFHOEHEIEHTE 5 DL TN, Fe-
COEMmITH I BHEBEESHZIZ Table 5 O k5 it
%. Table 5 2[R9 % & Fig. 6 DX 31is 3.

Table 5. Mean emissivity of Fe-C in the
graphite crusible (1200~1480°C)
H/R | e | H/R £0-65
550 | 0'93 . 225 | 084
420 092 1°30 | 071
0°92
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Fig. 5. Relation of Fe-C sample and walls

in the crucible.
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Table 6. Effective emissivity vs. H/R
! ]

H/R ’ ‘Ceff.T ’ H/R " Berf.T
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40 091 05 ; 0*52
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Fig. 6. Emissivity of Fe-C in the graphite
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