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Relation between Sinter Microstructures and Sinter
Properties during Reduction
Katsuhiko SATO, Satoru SUZUKI, Yasumasa SAWAMURA, and Katsuya ONO
Synopsis :

Evaluation of sinter properties during reduction has been studied by a new method on quantification
of sinter microstructure (mineral components and porosity).

(1) Reduction degradation index is expressed by number of 100~300 ym grain size of hematite.

(2) Reduction index is descrlbed by quantity of Ca—ferrite and porosity consisted of pore size less than

150 pym.

(3) Pressure drop during softenmg test under load is indicated by quantity of slag and total porosity.
The pressure drop increases with increasing slag quantity and decreasing the total porosity.
(4) Temperature at beginning of melt—down is estimated by quantity of Ca—ferrite and total poros—

ity.

The above results are not only statistical, but also substantial because these are supported by investi-

gation during reduction.
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So these are applied to indices of sinter evaluation.
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Fig. 1. System of the image analyser.
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Table 1. Ghemical composition of samples.

£l
Sample |T.Fe | FeO|CaO |80, 44,05 |MgO| %25 C‘?loz (IS-Vi o)

Sinter A {5803 | 7.25| 9.05[576] 190 | 086 | 1770 | 1.57 303
57.18 7.04| 9.6015.52} 1.74 | 153 | 1810 | 174 322
56.97 | 7.83| 9.15|566) 195 |1.26 | 1790 | 1.62 316
56.62 9.056(10.05|5.72] 199 | 182 | 1800 | 1.76 346
57.32{10.13] 9.65|584| 182 | 158 | 1760 | 1.65 303
56.62| 7.90| 9.75|560] 1.9 |158 1820 | 1.7 333
57.32| 661 940|560f 1.90 ] 130 [ 1810 | 1.68 318
» H|56.08| 6.69|11.16{562] 187 |1.72 | 1870 | 199 363
» 1 |5549| 6.18/11.4416.09( 1.93 | 1.66 | 1860 | 1.88 381

x>
Q= |H| DO

* Estimation from Ca0O-8i0;-Al;03-MgO phase diagram
#%  {(CaO+SiOz+Al, 03 +MgO)/T-Fe} % 100
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Table 2. Mineral composition and porosity of samples.

Sample | hematite* | magnetiteX | Ca-ferrite* | slag* | pore € €, €,

Sinter A, 35.8 24.0 26.2 14.0 21.2 | 144 | 26.0 | 31.6
4 B 22.1 20.5 40.3 17.1 23.1 14.4 16.7 | 383.0
# C 24.6 26.0 31.7 17.7 22.1 12.2 15.0 | 32.3
7 D 26.1 26.8 34.4 12.9 235 | 15.7 | 20.9 | 30.7
v E 23.2 23.6 36.3 17.0 180 | 14.1 172 | 41.0
7 F 21.4 29.2 33.6 15.8 24.0 | 17.6 | 21.5 | 34.8
e 27.4 20.1 32.9 19.6 25.0 | 15.1 19.5 | 44.7 |
v H 13.7 22.3 49.3 14.7 195 | 115 15.0 | 31.6
v 1 30.4 13.3 42.4 14.0 20.8 | 13.0 12.8 | 28.3

* hematite+magnetite+ Ca-ferrite+slag=100%
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Table 3. The results of reduction property tests.

Reduetion . Soltening property [Melt-down property

alzf{gn- lr)e%gur(?g:n gressuxe Shrinkage gfgfee of Eg;pm::‘lg

index rop reduction jof melt -

(%) (%) (=80} (%) (%) ldown Q)
Sinter A | 336 57.9 66 47.6 980 1510
# B | 420 719 87 50.0 96.0 1480
» C| 287 57.4 114 | 528 986 1510
v D| 379 63.1 57 | 47.3 97.0 1505
v E| 321 64.4 72 450 959 1518
# F | 243 63.3 73 49.8 1016 1497
7 G| 411 64.7 87 50.1 959 1507
7z H | 327 61.4 61 457 964 1445
# 1| 345 56.9 75 49.9 97.8 1448

Fig. 3. Relationship between chemical composition
and reduction property of samples.

~

é’e

S~ |
>< 50

@

=}

g

o

o

S 40
[

=

a3

b o)
()

s~

g 30
2

S

=]

=]

&

20 I I !
10 20 30 40 -

magnetite (%)

Fig. 4. Relationship between reduction degradation
index and quantity of magnetite.
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