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Research on Microstructural Characteristics and Metallurgical
Properties of the High Basicity Sinter Made of Magnetite
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Abstract: The microstructures of two kinds of high basicity sinters made of magnetite were studied quanti—
tatively by means of polarization microscope and their metallurgical properties were tested.The influence
of microstructure of sinter on its metallurgical properties was discussed.The results show that both sinters
(1" and 2*) are mainly composed of magnetite hematite and calcium ferrite with good compressive
strength thus they have good and similar drum index. The sinter 17 has the uniform microstructure in
which interlaced erosion and erosion structure accounts for more than 90%.The sinter 2* has the inhomo—
geneous microstructure consisting of 65% interlaced erosion 30% granular structure and 5% skeletal
structure. The sinter 2% has obviously lower reduction pulverization index compared with sinter 1* since the
former has large amount of skeletal and granular hematite and the inhomogeneous microstructure. The re—
ducibility of sinter 2% is slightly better than that of sinter 1* which is related to the macro-porous struc—
ture as its the porosity is as high as 30%.
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Table 1 Chemical components of studied sinters
w/%
TFe FeO Si0, Ca0 MgO Al, 04 TiO,
1* 56.70 8.51 4.87 10.12 1.91 0.46 2.07
2% 56.79 8.77 5.41 9.93 2.09 1.81 0.12 1.84
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Table 2 Mineral composition content and porosity of studied sinters %
Ca0
1# 8~10 35~40 45~50 5~ 1~2 8~10 3~5
2* 1~3 15~17 30~35 35~40 5~7 3~ 1~3 1~2 3~5 25~30
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1.2
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Table 3 Microstructure composite and content of sinter 1*

0 (40% ~50% 15~30 pm) (45% ~50%) .
(13 5 (5% ~7%) (1%~3%) . .
: 8%~10%
00 (40% ~45% 15~30 m) (10%~15% 20~30 pm)
1* (1) v (30% ~ 40%) . (7% ~ 10%) (1% ~3%)
o 5% ~ 7% 3% ~5%
~10% (70%~75% 5~25 pm) .
(1o Ca0 . 15% ~20%
4 2
Table 4 Microstructure composite and content of sinter 2
| 607 (35%~40% 15~25 pum) (50% ~55%) .
(29 ? (3% ~5%) (5% ~7%) 5% ~ 7% 1% ~
¢ 3%
M-5% (45%~55% 5~15 pm) (35% ~45%) .
( 2b) (7% ~10%) (3% ~5%)
| —150 - (90% ~95% 5~20 wm) . ( <5%)
2* (20 > . a0 (20% ~25%)
C
M-15% . (85%~90% 5~30 wm) . (1% ~3%)
(24 Ca0( 2%) 30% ~40%
-5%
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Fig.1 Microstructure of sinter 1*
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Fig.2  Microstructure of sinter 2"
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3 Table 5 Metallurgical performance index of main
3 1 o minerals in sinter
/MPa /% 1%
S 1* ( Fe,04) 2 670 49.9 +20~25
(Fe;04) 3 690 26.7 +4~11
#
2 (RDI 5 5) (CaFe,0,) 3700 40.1
X ~
5 100 A
o AP RSN G R co
£ 78.3 197 7901 i
e ¥ 6.9 g ( 3
= s 2¢ 30%
=) .
N 1" 1
2y 0
5 2! 1*
20
£ 2" :
o #
23 D2 30%
g ! p . @ ¢
1#
ERe
3
Fig.3 Metallurgical properties of sinters 20% ~25% " ( 5)



4 . « 00 »

90%

10

11

E) 2" 1 90% -

1)

Liao Jiyong He Guoqiang.Progress and development of sintering technologies during the last five years J .Sintering and Pelleti—

zing 2018 43(5) : 1-11.

( . I 2018 43(5):1-11.)

Wang Xinjiang.Key technology research and engineering practice of sintering equipment J .Value Engineering 2018 ( 17) : 129-130.
( . I 2018 ( 17) : 129-130.)

Fan Yaogui.Practice of improving low temperature reduction pulverization property of sinter J .Southern Metals 2017 ( 5) : 47-51.

( . J. 2017 ('5) :47-51.)

Han Tao.Microstructure research and practice based of improving reducibility of sinters J .Sintering and Pelletizing 2018 43
(6):49-53.
( . ] 2018 43( 6) :49-53.)
Ma Yongguang Chen Wei Gao Bingyin.Microstructure research and practice based of improving reducibility of sinters J .Henan
Metallurgy 2012 20( 6) : 27-29.
( . J. 2012 20( 6) :27-29.)
Deng Ming Wang Wei Xu Runsheng.Comparative research on micro-mechanical properties of vanadium-titanium sinter and ordi—
nary sinter J .Iron Steel Vanadium Titanium 2017 38(2) : 104—111.
( . J. 2017 38(2):104-111.)
Liu Lina Han Xiuli Liu Lei.Study on texture of sinter with different basicity J .Iron Steel Vanadium Titanium 2017 38(2):
112-115.
( . J. 2017 38(2):112-115.)
Bai Dongdong Han Xiuli Li Changcun et al.Influence of mineral structure of vanadium—itanium sinter on its metallurgical prop—
erties J .Iron Steel Vanadium Titanium 2018 39( 5) : 111-115.
( . J. 2018 39(5):111-115.)
Wu Qi.Research on related regulation between sinter bond-phase microstructure and sinter quality D .Guiyang: Guizhou Univer—
sity 2008.
( . D . : 2008.)
Zhang Ce.Influence of mineral composition and microstructure on the sinter quality of Nanjing Steel Co D .Shenyang: Universi—
ty of Science and Technology Liaoning 2016.
( . D . : 2016.)
Ren Yunfu.Petrographic of steel metallurgy M .Beijing. Metallurgical Industry Press 1982.
( . M . : 1982)



