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Research progress of measurement methods of molten iron
temperature in blast furnace

Pan Dong, Jiang Zhaohui,Xu Chuan,Gui Weihua
(School of Automation, Central South University ,Changsha 410083, China)

Abstract: Molten iron temperature is an important index to analyze the quality of molten iron, judge the furnace temperature state, and
evaluate the energy consumption level of blast furnaces. The molten iron temperature measurement is a mandatory demand of the iron and
steel industry. According to the working principle, the existing measurement technology of molten iron temperature is classified and
analyzed. Combining with the environmental characteristics of blast furnace casting field and molten iron, the advantages and
disadvantages of the existing temperature measurement technology are discussed from the aspects of temperature measuring principle,
measuring position, and technical characteristics. To realize the real-time online and accurate measurement of molten iron temperature in
blast furnaces, the research progress and application potential of the infrared visual temperature measurement method are introduced.
Based on summarizing the existing measurement techniques of molten iron temperature, the main problems and future research directions
of infrared visual temperature measurement are analyzed. The objective is to provide some references for researchers in academia and
industry on temperature measurement of molten iron.
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Fig. 1 Diagram of blast furnace ironmaking process
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Fig.2  Diagram of blast furnace casting field
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Fig. 3 Blast furnace casting field in an ironmaking plant
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(a) Molten iron flow at taphole
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Fig.4 Image of molten iron flow in blast furnace
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(b) Molten iron flow after skimmer
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Table 1 Comparison of temperature measurement methods of molten iron in blast furnace
Bk MR
FARL MR RS DIERTRE DR i L H,
ok % T )5 MG MR EE DR S i 1 i o [
THFER  —k R
1 300C ~ et T |
7SS VI 7= VI 2 V¢ 1 +5C oA S 5 4~6s — Ut f f{z n % AENAS— L
1 700°C Bh R N
AT D
_ 1 400C ~ SR FELE | ey iR
B e REER +3C o 300 s LA 20~30 h
Rz e fREH 1 600 o % 5 H P —— A IR
N NI 1200°C ~ - . . . . . . ; NN
JCEFINE e ARSTIR 1 600°C 0. 8% Mo E  ORWARE R WARIE S S THAFEAY R 22K
T AELR AT
) 1 400°C ~ ek r b/ T LMY, AHZAERR
FAR /RN SR DU IR £1.5% sl AL
LRI AE4Efh R 1 600°C B N B KT BLZEIR — 4 i
Th 5L
LK S) TR PEAS 5, M
A RERLE - - 1sbh WA IE |—E Btk
B M gL W ORWRIE A TR BISE I 2
BRI ) B, T T BB A
ﬂﬁ}ﬁéﬂ JEHEA Hd e - - Is VN RIVGE e s SEPER, A
o R i S AN

~

(b) S
(b) Real fast thermocouple

K5 P (s
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Fig. 9 Schematic diagram of infrared thermal imaging

LLHMROR G — P IR A N EAR 3 3 21 41
TR A DN ) VAR T B4 21 DR G, R 0 25 A DU £ 5
A RS TR B, O Bl th 7% (0 G bm s W (A T E 7



288 f# £ ¥

a4t

A TE e R AT UL A S, DAAS ) 0 60 3R AT 4 44 2% THI
BTG o LML I A R

(1) ZLAMRAAG R F2 Al L Y | 20 MG AU T
BT Al R X G (A5 L AR 2 IR SR ol ) R iy
FIRE, QN e iR Rl 4 SR kK BRIRSE

(2) AMARG R —FhAEIR AEAR Bk, I 41
HMRBUEAS S FR AN Wy ik 3% 1 ) A A AT DA S
Jer S 4SO

(3) LLAMARUE T LSE B ki, A RS S 1 H
FRifEAT s A4 8 AT DI PR RS 2l 9 B AR AT A I

(4) LLAMAEUZ AT DLER AL — Al 21 S ARG, R e ]
DA LT AR PEGO6T I 8 1 B 53 AT HEA T IR A 5387 5

(5) LLAMABUR A A Fia b, v R 2 6 %
N

TELTAMR AR AR I 25 S g b 381 1 21 A RS AX
BRI 2RI %o G %) — 4 1 U5 I B 4, ] P9 A AR
FHELAM AR B AG I Bk 7K T B2 7 T SR IF 1 AH G5 .
PEHEZT Usamentiaga 25 ) AR i ¥4 B2 i £ 7 HA 1%
ASOGT £ T RE 42 P A K A I, R 2 o0 R L5 5
B WLZLANEUG AT AL 3R F (N ZE A A5 T TR 2k
TR | ff e R DX 3 o Al s DR 2 3 g
e 2E  (HAaTERE G T IR 5 gk O il A% S
BRI A PR B AR R 25 5, ME LA B 42 %7 sk
TR BRI K IR . TR AL SO B R S T A AN IR X
AR TR BE AR S, 25 R AL B R | S A £ 3
R 00 g b 2 Ak R K R B 2 o i A S A
EARTETERY A T, B RAF, AR A R Bk
1 B 3T A7 A (R B PE BE AL 23 A By 2 BB 45 303 )
TR AE LR ) K 1A K I BE AT, Pan 45T X
O &S BRI L A Z Mo AR THIRE, 5IAZ
A Yy AR R TR B SR A sh U A TR
IR T BR K IR 2% AR AL 2 IR B Y 2 SR TN A O
M 48 A0 2 1 B2 55 4 /K Ot et B TR ) OC 2R S 3 T B A
S BRK B (ARG AG I . Pan 251 S5 FH 2T Sh 54X
G I e i Ak 5k KRR R T 45 S R K ) IR R A AR
B AR AR 4 IS kK T BE T 2 3t 4 5 1 Bk 1 Ak Bk K
TR 3l 21 A0 R v A 5 AT B AR Y S
e PS5 TR B0 G U0 I R R A — A M R S (H L B
RURG 5 R AR A5, BB S 85010 10 0 TR A,
RT3 g ik — B 0 . S T IR AR b
BRI KR BE | Pan 25"V H T 3K T 4T AN E Y
WK IR 35 & T Tk R A AR IR R 42
I3 Ao A A 1 D A2 A AR Sk il /Ny 24 Xk 21 A1 ViR 1Y)
Wi, 78 P B AT T O . dE— 25 M, Pan 25170
BEXT B ASAR 1 500 A2 6T 4k 1 BR K 21 A0 B0 0 it B A
Tk pysm B T T 22 o R R A Y TR

DXCAMETT ¥R, — e FE BE B e iR 1 Ry A2 X £ A R I
PR SRZ ], 7 SR AR BT A ) HH Ak koK IR

FEGIK IR RE Tk RG8 )5 T, £ /MU H AR BE
g RIGK I — G LLAN R ENR , S i gl B 2
REfL s M R et o de it B s . R LA
FRAE LA HEA B BE A5 2, W] LA BRI B2 il
FP IR A EHHATIR AT T3 8h, R kR B oK
TRELAMA GO oK it i 2k e BAT S S, 3X
JE PR R FVERK 2 K R i TR S ), T K St
WA SRR W 22 5, I BROK A i T 21 A A
PR 2RI A 22 5, SOk K TR 2L A FA RGO i 2 L
THEE e L v BRI AS PP AN SR 4t 1 B SRR R UL, Jiang
A5 R S A A T 1 K R B O B T 3
Attention-wise TR AL 45 10 /= b gk R 0k 5 1
B B RS 2 WUPOK BT R AR TN vk 45T
YERLSE , He A5V BIFSE T bk F ALK i 3R B2
W T35, SR 3 B P 6 P T B koK e o7 4 A3t 1 G S S i
S, Jiang SR R PR AR BOK MR R EE T
T e PR A T I ) B M DU ASE A Sy v R B
BREE DAL T HOR T B, e Ah, R R D AR Bk
UG BT DA R AR B R A5 S L R ol
AT SR RN ok SE A 5T 1 T R, B Sy B v e gk
R OCHE R R AB N R ST RO A SR OB BOR S
A BT R AR R R RE KPR T

ZE b, T EOWXT LG 3 R 2 S gy = p i
3% 2 Xk sy CHEAT TS, o AR L 2T A IR ASCRT LY )
A, ZLANAAGAS AT AR B 0 6 52 (0 2T A PR 15 Rk
TPy 8y — A T IR AR S, RE A%tk 7S A e ) 1K
e — DX e I R, — s B AR UE T R X g Ak
TR N, TERZ Tl G & Z W, S8
i, HRIREA 5 2 Bk A M5 KGRI R
T, S MR 2 AR 22 WA TR &R
BYLLAMI IR AN 7 Bk sE IRFF B I R 0 T4, SEiE )
JE P BT AT R T XS R T 2 2020 i
METT R Pan 8577 R GE ML ST TR AR X6 T A0 I 11
SR, I DNET A1 il S 380 R K A0 0K 20 45 B R o T
AMEEAEIRY L OB 2B 15 B A 2T /NI 3R 22 . Zhang 45"
OIAT T IR RS A S AR AR X 2L AN R A B A2
IR T TR A R B AN T ) A
ZLAMIGAI L 37 £ RN UL 7 J3E 55 1R 20 £ A IR 235 2R
(RS A AR G2 AT T BRI

ERRE AR W E 5 2 N ab o ol N e ST EA R B
TR AMEE 5 1 1 [ S M3 Jie LA R £T AN AR H AR TE 5
Pk AR BB AL FH AT ST b B RAE N, 208 B
QB ARAE A TR e P I il B A2 F A DN M A % 4 5 v
AR SuR i X Tl e = S A



5512 1

A S RO BEAS I 5 vk A WS 289

F2 AIMNMNEBEFENEE

Table 2 Comparison of infrared temperature measurement methods
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