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Abstract

The fundamental characteristics of iron ore fines largely affect their granulation behavior, sinter-
ing performance and even the quality of final sinter product. Therefore, it is of significant impor-
tance to investigate the internal relationship between fundamental characteristics and sintering
performance for optimizing ore blends, increasing the sinter output and improving the quality of
sinter product. In this paper, the relevance of fundamental characteristics of a series of new iron
ore fines to their sintering performance was studied. The results show no obviously good correla-
tion can be found between the conventional four high temperature sintering characteristics (i.e.,
assimilation characteristic, self-bonding strength characteristic, fluidity and formation characte-
ristic of SFCA) of iron ore fines and tumble index (TI) of their single ore sinter, but there is to some
extent positive correlation between the productivity of sinter and the self strength of bonding phas-
es and fluidity properties of iron ore fines. Besides, positive relationship can also be observed be-
tween the reduction index (RI) and reduction degradation index (RDI) of sinter. However, both of
which also show poor correspondence to the four high temperature sintering characteristics.
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AR DB A AMXAE S A b, T HAE 55T B3 IBOR AR A, Wgs FRE B R DR A
BBk . N T LI TR OB RS, A A SRR T, E AT T AR R R T RE
THRET 20T, RGUTRE TR A AERVEREDE 7T, IR EALVEBE S mim e R AR, R s HERVE R 5
BEAETEREMIR AR, iR VERE T OIS FMLVERE . WOMURENTE . RE G AR SR MR IR A A e RE o IR 4RI T
e gl R AE BE S Bk M BEA A VERE MRS R . BRI A rh TRe SRV, fREELAT LOI
BEAR, AR AT SN S . BRIRES 0 A AE /I BEH AlLOs & BATEREELLAIE NG £ . BE% SiO, &
ENHRE, ALO; & B AERRE L AL, JBARGESIMEAWOEIN[L1]-[7]. H52, BRA-RREaERE, Jolt
i P RE 5 AR A ICA T AT N BCE R AF X NG &R, i R RE BT FE I S5 A AT VR AN REAR 47 M 41
pedti ik R rp ESR I RN A, IR R KRBT AR AR . A SO B BRI oy B R Al B A A E K v
IYERERT ST A, IFIT B R P A ARSI, o A BRI A AR R BAL PR RE . T Z0 WA R K vl
PERE S HLHIRAT AP TEREZ MR &, AL ICH 1R it E .
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AR T IURER 2 B8 A. By C. D, HAF AL B CHIENRN, D AHFTS EZ
g R, b, AFFEET, LRy BT BRI, mi 1, A§RES Rk
Ay, BEER, B B BEEEARRIVER, R 3 MEIMNE M AR ALK, 5. R B
FORE LTI Ky . Rk, Bedb R o JE% EE, AE R E SR TR, BRI R
TP BeEE T Fo . R TER

DURMERD Ry RLEE L L5 20 = FBr ek H s Rk FE el Hh—0.25 mm S EME & T Dk, 3L
PRIk EELE 2.35~2.66 mm, 1M D &YKL N 3.10 mm. PR R B EF N D > B> C> A,



Table 1. Chemical composition of raw materials (mass %)

=L RBMCERS (FREY)

JoF Fetotal CaO SiO; MgO  Al;0s S P Mn TiO; K20 Na,O Cl LOI
A 61.62 0.17 531 0.12 2.44 0.000  0.000 0.19 0.12 0.023 0.022 0.037 2.69
B 58.59 0.03 5.30 0.06 2.58 0.032  0.069 0.56 0.14 0.028 0.028  0.000 7.98
C 59.66 0.10 7.03 0.31 2.03 0.054  0.041 0.11 0.20 0.025 0.076  0.048 4.62
D 60.96 0.17 3.52 0.12 2.32 0.091  0.100 0.12 0.11 0.012 0.023  0.028 6.31

Table 2. Composition of raw material size (mass %)

3= 2. RRHRIEEE AR (FRE %)

FiZk(mm)  +10 8~10 63-8 5-63  3-5 2-3 12 05-1 02505 025 Py
A 441 6.84 2.24 427 8.46 464 2013 985 11.61 2755 235
B 271 3.95 7.50 659 1385 437 2202 1125 8.27 1949 266
c 2.46 359 758 560 1175 423 2062 1131 953 2333 245
D 0.69 585 1093 1254 1303 490 2152 512 6.02 1940 3.0
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T g kT CURT WA R BRAT ) iR S B RERI I 97, AR Be it A i AT EAT TN, LA
AR 77 &

3. BRESHh
3.1. EflidFtd

3.1.1. Lk REAKRFLIEE

BRA Ry BURL R ) FLBR R /N B B R AR 2 25 L 30 08y B LR FLAREURI R B S FLBR R i
N2 W B 200058 (1 Ee R T AR B R, ko D M 4%, )5 C A1 AT ¥ FLIATR. Bk E &AL
Jo N2 W BT ik bl R T AR 2 T AR i — 3, FLBR 2 SALBRARRR R, FLRR % s MR w2
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Table 3. Specific surface area and porosity of iron ore powder 0.25 mm

% 3. $RATH 0.25 mm Ru R HIEL REFR K FLERER

2. =1
o Tote  BABR s SRyt
N T fff25 Blaine 7%
A 3.845 0.031 11.60 4.703 x 10* 1601
B 1.374 0.049 15.82 46.465 x 10* 1526
C 3.771 0.035 12.17 8.157 x 10* 1238
D 3.702 0.040 13.97 12.149 x 10* 1639

Table 4. Static iron powder particles of 0.25 mm Ballability
= 4. $KFH 0.25 mm RILRAYBEFAS BEK T

JE ARG T 7K Winl% BRRTBYHK We/% B HH/KTAS 2 /mm-min i S RRBRIETRHL Ko PR

A 8.58 16.16 8.26 1.13 It
B 9.48 18.63 2.69 1.04 [
C 8.19 18.55 4.24 0.79 =3
D 9.93 19.87 6.72 1.00 [

Table 5. Mineral content in iron ore powder (area, %)

5. KRBT YEE@ER, %)

Y E R IRERH ek ERE A%Q Rlege) HABRET M At
A 53 8 30 6 0 2 1
B 34 60 0 1 4 0 1
C 54 35 0 6 2 2 1
D 41 54 0 1 3 0 1
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Table 6. The beginning of the 0.25 mm grain size of the iron ore powder AT
72 6. SKF 8 0.25 mm RIREVFHIARIMLIRE AT/'C

B A A B C D
BRI 1275 1255 1255 1250

Table 7. Liquidity index of the liquid phase of the iron ore formation under different temperature

= 7. PRIRESRH TS0 AERRERRENEIEE FI

By A 1250°C 1280°C 1310°C
A 0 0.87 473
B 0.14 0.16 6.12
C 0 0.03 413
D 0 0.03 0.71

Table 8. Bond strength of each iron ore under different basicity BS (kg/mm?)
8. TEIREEH TS %E ANMLEHEE 558 BS (kg/mm?)

By A R=18 R=2.0 R=22
A 64.6 63.2 64.1
B 37.4 28.9 24.8
C 38.0 28.8 228
D 215 20.9 17.8

FEEESREZ, B CIKZ, D ¥l ¥rdmefil. REGSAHE By, heasm AR . Jehh, mRw i,
XHTE B, BEAE BT R, BB RE SR B B o BOBUAR . FTRERXT F — B8, BRSO K,
BAZM)E, R AR BT WANERZEINR, AN 88N, SEOREETRE. 53 5MB AT RE PO L
i AR, BRI, B T .
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AR (0.25 mm RLZL )RR BRATS A K RE 7 CF e 45 5 0L 72 9. C M LA K IR 5 A g 1, HLIRk
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1o R G e 45 1R P fg

3.3. By MRLERE

XFUYFR R ERRE R = 1.7, MgO = 1.55%. “E A KECLL 3.6%. ik 7] 5 min & [ & 2%~ 24T
Bk, HRIRIGESE . FERAL K FEERTECLL R, PR A B4 Fabnil 2% 10 FioR.

H7e 10 AT, DURRSRG R btk R AE R 22 e, Hoh A ISR A et BRI I, A5 e 5
J 60.5%. Ke4HLFIH ZECN 1.73 ttm*h; HIKSE B A D BT, 11 C HIkELE MR MU i 22, keshn”
FEHHRY 57.87%. BELEHLAI A R ¥ 1.60 Ym*h.
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Table 9. The production capacity of calcium ferrite 0.25 mm in iron ore powder CF (area%)
7 9. $RETH 0.25 mm KR AV KBRS 4 AR BE ST CF (area%)

e A B C D

TR AR 79.5 815 90.2 81.2

Table 10. Optimum conditions and sintering parameters of different single ore

7= 10. TE BT FH THRERRIRGIET

oy FFS TI Y Prod. EC
B FEHIK 1% /mm/min 1% 1% fem2ht kgt 8
B 5.0/7.0 24.86 60.13 76.43 1.53 75.96 1.05
A 5.0/7.25 24.16 60.40 78.50 1.73 71.62 0.96
C 5.0/6.75 24.16 57.87 77.41 1.60 74.15 1.00
D 4.6/8.0 25.42 60.93 75.70 1.56 71.33 0.97
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Figure 1. Single iron ore sinter drum strength and the relationship between the
coefficient and high temperature performance
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Table 11. Reduction degree and low temperature reduction powder property of sinter in single ore test
11 B RGN WIERE KRBT R LR

RDI/%
(e ) R1/%
RDl+6.3mm RDl3 15mm RD1Losmm
B 82.85 70.56 88.07 2.30
A 76.32 79.28 92.25 1.68
C 75.42 78.87 92.23 1.66
D 81.78 70.46 68.20 3.65
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Figure 2. Relationship between metallurgical properties and high tempera-
ture properties of sinter
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