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STUDIES ON THE SINTERING MECHANISM OF IRON ORE PEL.LEVT (H)
Nobuo Nakamura and Y utaka Sato

Synopsis: v

In continuation .to the previous research (Tetsu-to-Hagané, vol, 43, No.5 1957, p. 619)
the phenomena of sintering process of iron oxide pellet’ was investigated by use of new
apparatus. And some kinetic considerations were made on the sintering process and it was
found that the W. Jander’'s equation on solid reaction, h
exactly had conformed to the experimental data.

Deducting from these experiments and considerations, the authors. distinguished the
sintering process into two parts: i.e. the former was “film sintering’’ and the latter was
“body sintering’’ at higher temperature, and much care should be paid to the former stage

(2)

of practical pelletizing operations.
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Fig. 1. Apparatus for measurement of
sintering process of iron powder.
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Fig. 2. Agitation resistance of pulverised
iron ore.
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Fig. 3. Schematic diagram of apparatus for
electric resistance measurement of iron
oxide pellet in elevated temperatures.

BRIk . D% hematite OHpé X FHORE %
soTW . DXIT, (ERZEOBIREMIC U T 57
VR IR I RFE DI L BRIE L. B E L EEI
Fig. 3 T L <, FHEY I ABEAEED 10 G TH
AR RS Y, BHELBTH B BITER U 1.
~green pellet OfFEARD § g & 51T,
FEEE OMOFRIZ E 59, EREASKRHERETE
CEHFNCEATEMBPREODATIEL. HEED S
DOIFHH X HH TR XVDT, COIRETEMIESU

&I & A MRS E L. S B DEGL

A — ADIEAD S TNDE C L H DD, FMERFDOE
Fitd 5% 107 2pA FBET, LOBRFEI & DLW EEL
T 75, COEBITIEERGAA DA LA L U TORMD
FREFHEHDNTL 33D EFREIN, WIRITE 5 LR
WHERLIZ 4 BBATH B, LRKEGORTHAEE
FRRREE, CHUIRMBBL» 6 DBEBTICALND
LRBDICHOIDIVEEERBFICHEAT S D TH
%L, 7 magnetite DAL Fer*—»Fet** ~OE
ERTFHOBTZLEOHRS H D, LdD, INEHE
WCRWNTA A AREDBARINS &, HEIEENTL 3
CEBHEIND. WS, TITLHAROAEERIZ
LB LT, KR OIRIER R 23 & Fig. 4 0
hThH2T, TOUPTEWEES & FLED magnetite
D#»THBHS, green pellet DIIFEKS DEET 100
°C 3 T—ETYH, Tz EDTH 200°C itV TKS R
BEORECH VL FEREO H © (OH) & FHHT
R4 F A FEB B ATH ARSI T2
T 3, 300°C 2 A T—E LA 3 DIz manetited

ELE

©THS, bW film sintering DRIETH Y,

BILDIDTH Y, ZOEIIIPET 2RTOARK

hematite OEFISECREIEF D IREI ik S N T

5

(L OEBEEDTEE NI

1 1 1 1 1 i i 1 i1 I
J /00 200 300 400 500 600 700 $00 900 /000
Temperature ()

Fig. 4. Change of electric resistance of
the magnetite pellets during sintering
in air. .
UL DTEdDEEALNS. T D 600~700°C %
: eI
T body sintering DEBEICAS &, T TILFELIC a-
Fex0y L2 DT BDT, BREDOKRMMETFHH Y, LIz
DI DTREAD Fet* 4 4 LH5RMic A b, 2EOHBE
FHFUICEETHC L B MREAONS.

IV. BEEOEERNBER

DAk B B DB BT DU T B b ie Lo ds, B
B Urops DTS R b, TICAR R L TSR
ThHAHDIL, HHHEOEREMERZRA TR e
WEDIEIC L DTS,
ORI EER L LT, RTFEDOEESIT
I & LW RIRE Lc Clark, White? Z£DX $
HHTHEY, ERF 5 —2bTEDTHEALTAT
EFHEORME L LT3 1000°C 3 TOEIERITIS N
T, WEPEIILY. ZOME‘REE£OFETIME
b TW B FRFEEENR, TR, AR X Ok
HOEHEMMSH 53, INLB2EALTELT U SR
TANXERIIA LN O L LS, ZALD
DT T B B DA H %D, HEDOARZHEL T
FONTNBE L ERELLTHOT, LIZhDT, Hky
PR e —BORARG L HXUTEL A BV EL I
LD IND &ESREMD W. Jander ORHEE
THRTTHD, WE 2 2ERKREERE 1000°C 1K)
BEIFRREE TR A B pellet DIEEZRLEEL LT,

F=(1— {’/l—x) . (2).

i, Fiziamizalx b



694 oo W O BASE B TH
dF /At =R/F - coreeiemnieiianiiii e (3) Ex A, RIHEEKRTHOT, logk & /T OBFR

@%%ﬁ@b,cm%ﬁﬁuf,jhm=kjh

W 2T, F2=2Rf+C -ceeeeremrerieiinieei (4)
Ligh, FPgubb (1-¥1-x) &, Wt &1

cob ELFBATRITH AIZT TH B. O
ok / ¥ 15mm¢ Ok pellet D3k

S EIHLR 2 kDT, -FRRT
ot 9 5k & Fig. 5 DEBHTHD
£ THA B > ICEMBIRIC & b, il
ﬂi RREDOZRYEERRL TS,

soF /@c‘*/

MO
0TI 20 30 A0 30
¢

RITEEEKTHD, 3L D
Arrhenius OBHR R 3 5K b 5L
LRt L hiEE b A v —

Fig. 5. T-F2
Curves, i Q=14,751cal THhHa o &
22 EIo7C.
sy
- 70!
0 iz
2001 Tt
3
£ oo
Yoot
3
Ny
~
< 0005
5
O e — T
%% 7 4
Time (hY
Fig. 6. Shrinkage curves of chemical

pure Fe;0O3 pellets during sintering in air.
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AERODYNAMIC CONSTITUTION OF OPEN-HEARTH FURNACE (V)
(Functions of the Air-Uptake)
Hidefumi A. Hasimoto

Synopsis:

The air-uptake not only connects the lower furnace with the upper furnace but also deter-
mines, in concert with the furnace head, the combustion in the furnace chamber by compo-
sing the type of air flow for the burner jet. The furnace head must be arranged from this
point of view. _ '

The uptake flow is apt to be strongér in the pit-side than in the charging-side. Generally,
the double air-uptake causes the unbalanced air flow and the deformed mixing situations.
The single air-uptake is preferable for oil-fired open-hearth furnaces as it promotes air
mixing under the burner jet. )

Model studies on the dimensions of the air-uptake in a single air-uptake design explained
followings: . '

(1) The uptake width shall be 50~60% of the chamber width, and it is securer to adopt
50%.

(2) The uptake length shall be one-third of the chamber width.

(3) The uptake width of the central uptake design shall be four-sevenths of the head
width, while they are equal in the spread uptake design.
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