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Measurement of Burden Profile in Blast Furnaces and
Analysis of Measured Results
Tadaaki TWAMURA, Hiroshi SAKIMURA, Mikio KONDOH, Yuichiro AsANoO,
Keiichi AKIMOTO, Yunosuke MAX1, Tomio HARU and Hiroshi OBATA
Synopsis:

Three different types of burden profile meter used at blast furnaces, mechanical, micro-wave, and laser
types, were developed during almost the same term. At present, these are used in actual operations of

blast furnaces.
Main characteristics of each type are as follows.

They are mechanisms to drive the weight and to pre-

vent the swing of it (mechanical type), one-antenna system and countermeasures to the power attenuation
caused by the interference phenomenon (micro-wave type), and utilization of visible argon laser and data

processing technique (laser type).

Indices of measured burden profile are scattered even under the same charging condition.

Statistical

analysis and simulation model are effective for using the measured results in a usual operation.
At the present stage, the micro-wave type is best mainly from the viewpoint of maintainability. Com-—
pletion of a maintainance-free laser type is expected due to its excellent functions.
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Fig. 1. Mechanical type profile meter.

Table 1. Specifications of three different types
of burden profile meter.

Mechanical .

Item type Microwave type Laser type
M;;ﬁ::nng ra%){‘oeus One radious 1/4 of full surface
Measuring

range 0-5m 0-6 m 0-5m
Mgasurmg 60 s 120 s 2s for one radious*
ime
Measuring .
accuracy +50 mm +130 mm +50 mm
Probe scan-| g /0y 3 m/min 3-30 m/s**
ning speed N
Weight : 20| Modulation frequen-|Argon laser
Specifica- | kg cy : 8.5-10.5 GHz| Wavelength : 514 nm
tions of |Wire:SUS,|Output power : 5 | Output power : 4 W
equipments | 6 mm¢ mW ISIT Camera (RCA-
l-antenna system TC1040/H10)

* only for data acquisition, ** beam scanning speed
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Fig. 2. Principle of burden profile measurement
with microwave method.
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Fig. 3. Indices of burden profile and
distribution.

S D, —ok, FEEHEOMMOKRE IR <1 7 =2
OWELFBETH DD, REEESLATEHBL, %
fE=a 7 e 7 —DWEC IO THEARRE L L E5E
MHHIETHH. ZHEHLTUL, <1 7 n EEFE
wRIEMORKHEME TIKKL, THHRCI S Y
—WEABER LTS, Fio=A 2 Vv TOTF — 2T
13, 27 —JEERIC Ik — v FRfToTe b, FORHEE
FHAOREEIC X ) REELZHERL TV 5.

b 5 — DDk~ 1 7 v EOIREESECSE
Syt REPRE DS BT, & o E I EREEA 0K
wohkEL B L THS. IRAMEED D DI,
l7vsrAReTsr b7 v7rnExtnkE
L LTWwA., 17 vsrFRC7 v rRERES
T=A 7 v d <, chats 1 XE UTREBE
whndaH, EFEOHEEC X 2 1 XORER RN
L, ohEd7 s rxTHRELTWS.

ZBEMEIIAEEOPERE £130mm EBETEDL
DA, Fe e AFHEETT - 2 AL,
TX5k, 2BEMAELNC X BiE L3 onfEE, T
7o b & RUE OB 61, 0,(°) XU IHHE
AFCTORTOES Lim) #HEHLTCW5%.

AE IS B TR R BN 2 e DA R AT
ThbH. U, FAMERCIBY 7V T T

Fig. 3 iR



BFIFHEEAH T v 7 4 VOMTE & BRI

1061

OEAZEMNFE Uiy, 7 v T FESOBERE R X v iF
BL, BECREMWRTFITE LR OT W5,
23 v—=H¥HXFO7 15

UM X AR RITEBEORE e, A
FHE O T w7 4 MAIEFIHTES LS FIEAD
D, AV ABETHLTE 2BF THELLY.

S 2 SR B AT %3G Ok oM
R AR T 5880 2 A M X 5IERGEL &
B I ORBERE A, B4 CHIRIPEDEETH D, v—
PR RO FEIRNEE L 0D, HOEBRRPESL T
WDV — R AT B0 235 %25, ARBAFE CLnf HLehR
HRACHBEORD X5 nFIiiREEB L, &E LeHbE
wh b, KB CHEEERARRER 7T AT v v —F R
Wi (1) 2B UCRBIKRER B3 2 MEE ITV
PMERTX5. (2) PO B4 C Ao EN
IR (B)YHFROFE LRFLEL ThHAH.

BlEFRE % Fig. 4 17, KEOLHEE Table | iR

Profile Output (X,Y,Z)

Micro Computer £
System
T (V) Mirror
Signal Processing/ Argon
Detecting Unit Laser

TV Camera

Beam
Scanner

Burden Surface

Fig. 4. Principle of laser type profile meter.
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Photo. 1.

output images of the scan converter system.
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Fig. 6. Examples of the burden profiles measured
by laser type profile meter every one minute (Chi-
ba 2BF).
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Fig. 7. Change in L and 6, of ore for every
charge (Chiba 2BF).
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Fig. 8. Change in #, and ore mean size for
every charge (Chiba 2BF).
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Table 2. Variation in burden profile data under one charging pattern.

Coke Ore
Type Profile data _—_— Charging pattern
P c, Cy Oy 0.
o (°) a* T (a) 21.9 (4.3) 21.6 (3.8) 25.5 (4.0) 17.3 (3.2)
b* ¥ (o) 20,5 (5.2) 19.5 (3.5) 234 (3.5) 16,6 (2.3)
Mechanical _ , C503C50,
0, () a T (a) 27.8 (2.2) 27.0 (1.2) 2.1 (1.6) 25.0 (1.3)
b, 7 (o) 27.6 (L 9) 26.6 (1.3) 24.4 (1.4) 245 (1.4)
L (m) a 7 (o) 1.21 (0.10) 121 (0.13) . 1112293444567
Micro-wave 8, (°) a. T (a) 3.2 (L1) 30.4  (2.5) X 33 6677
#5 (°) a T (o) 41 (6.4 21 (8.7 O': 112334455
L (m) a. T (o) 0.88 (0.12) 0.75 (0.10) C : 11223345
Laser 8, (°) a T (o) 373 (L3) 336 (1.6 O : 33344455

* a:after charging, b.: before charging of next batch 6: averaged inclination angle within 1 m from the center n=20~30
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Table 3. Burden profile data for four different
charging patterns (Chiba 6BF).

g L 1 I lee/ Chargi
1 2 ce pe _ arging
E M@ ) ¢ m m RD Tpavern
a 4 1.15 31.5 5 0.847 0.809 0.21 1223444456677
/b 8 1.20 305 0 0.907 0.802 0.22 1233444556667
Olec 7 1.25 30,0 0 0.927 0.802 0.23 2233444556667
d 6 1.45 295 2.5 0.968 0.806 0.26 2333444556677
a 4 105 35.5 2.5
Sl 8 115 355 5 1112233444567
Sle 7 12 3.0 7.5
d 6 1.35 365 7.5
32
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Fig. 9. Influences of pellet ratio and stock level
on 6§, of ore (Mizushima 3BF).

DM O TETFL, ZoE&E2rvy b 1% Y7
D —0.07° Lg%, FEAERIERITD —0.1°/%
PR

Table 3 (X T-% 6BF CH#HAA % — v HEHL,
Mk, FAFmE R > 4 Mo R L2 /RT. 0¥
Wiic X5 s, L o, a0 6, 85X 0, ol
NEBhD., RO T v 7 4 AR VEN MBI~ 225
L, #ABEE LT cHEmL, HaiBcmd LTk
b, BELLCHEHAEH cETH5.

LoZfbt i, 7r7 4 vORMAEECLT,
VEohLT RS L OIS ~0O¥ERERELZELTS
EEZDBRAD. RSy FOIEATHIAN » F OHEREIRGE
DEELRVWEREL, O/C La—7<X—-ADHFHIED
72T, 01, 0y LB EREROFELBE e,
Ipe(m) HETE L7t (Fig. 3, Table 3). il
LT, chz l EoEiF & &iowil, L oBimiFE ok
ROWMACHIEL, —TF lee MM LTV SO T, BKH
BLORAGICEBRICEAR ERFED leo/ (R—L) {380
L, 01 ﬁi{&—F@hZ)%H:kf&ZD Aal/d (lce/ (R_L)) wa
WMEdMENBRD B & —42° 2E Hh, FHS DK
MmbaiheEns Ol OEED —45° IO O[O0l »
Hao —48° LX< —FL, L oing 6, oK T
TERRCTE A, HIVNXVOIR, A LVAEFTORE
AREIVNI W X b EBbhs. —J, BUHT
BBIEDORA & L o X BB E O L s 0,
LI FT 5.

ZOBRFRESBNNAVEFR TAHABRBDIT, MALE*EE
LI/ Th D, Table 41/R3T 2R D THADH. ZhiT
AL, S. & 0, oBfR (Fig. 9b)) X o HEERIC K
THX5Bbhss, ETEE»DHEE 3 % &, S
® 0.5m EHT, L 3PEEES T 0.15m 372313 C
B, PO~ OFRERNREAROHEINI T Lk
. e LA, BANEATCERE T HBEOMEE) =
F =, BoHWE, O BoOERFHER R
BT S 0, FERIGEAROBEY T LoT, S5
Foeo S, L 0, oBREPREDL EEZL BRB.

1. BIFRFECBIFIZT07 4 LBEROFA

41 7074 LIERONEBEEAMRGET L
KEBSERTCIL, BAY S o7 2 LEFEEDT — 2

Table 4. Relation between MA notch and
6, (Mizushima 3BF).

Ore Coke
MA notch 0 2 2 3 4
8, () 29.3 27.9 32.8 315 29.9




1064 B & W

5 70 4 (1984) %9 =

LIBENMOHERE & TR EAT 5 AW S €7 VEBEFE
Uiz, ZOTFARKRD 20DFEMN B D 3L 2 T
5. (1) AEEBD 7 v 7 4 MIIEROEE - MA {7
B X DOTC—RCHEE D, TheflETr 7 4 L ETR
A () HAWMA SO FEIRERE FRCIFIL,
PR D 1 kR TH S.

Te T g ADFET L, BASET HHHEE TOR
MlEHERLT, NE2)IcXy, BAUEDO LH =7
4 VEET L. CoiEY, WAL T 10 [IL
FRHELI T r 7 4 vOT Tl A Lk, &
LAEEDNZINT v T 4 VERUNARETRD, “hE
FHET w7 4 M ETD BIESMIRO LS W HE T
. (BRI e 4 L ERHEARTHIEL, RAER
D7mT7 4 nETH, (2)ZDF w7 4 v, FED
Al TR IRE(2)ZAVT, ke FRAERO Y
B4 WeRDB. (3)RSy FERAEBDOT w7 4 v
KERRICRYD, KAy FORBIESMiEHETS. Tlo
BLa bRk, Sl e 7 4 A V50, EBARO
BEZE 5 S &, EERTROMb DI SL Z&5be 5
J=P/2Y - i

4BF CIrofc AL MHIHO RO 2 H, BELL
I/l OHEFE S Fig. 10 R3. HI 1~4 Tk MA {7
BEOZEFIL L1 hb 5T, BESHOELINI L. 7
M 7eoT, BELI Fgc#mL, TR L
IfER, HWADAHKREL EDLY, i & ok,

. C.B=3It___ 33 34

fo

5

Distance from wall (m)
2 0
fo/dc (—)
-~ o o
o - o ®
;jEz :r' [ ;
E b
L oF L \: °
Lo L o'e
-3
o -

1
- 00
~N @®©
A
PR
P
il

ST Dooglsl 2

{ 2.5F o
¢ n
ZOLW / W
Y 123456789101112

® Prediction model
O Estimation model

M.A Position

11213]4|5|6|7|8|9]|I0[I1]12
cl|2|2|2|3|4|5|6/~{6|6|~|6
01i5/4|4|4/4!5|5|>~|5|4|~|4
C2|4|4/4|4|4|5/6|>6|6/~|6
02/8\8|7|7/7|5/5|=7/8{~|7

Fig. 10. The ratios of layer thickness obtained
by the estimation model and the prediction
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Fig. 11. Correspondence of raceway temperature
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Fig. 12. Relation between measured raceway
temperature and theoretical flame temperature.
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