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Bonding strength characteristic number: A
new method to evaluate sinter strength
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(1. State Key Laboratory of Advanced Metallurgy, University of Science and Technology Beijing,
Beijing 100083, P.R.China; 2. Shougang Research Institute of Technology,Beijing 100041, P.R.China.)

Abstract: Sinter strength is mainly dependent on strength of iron-bearing minerals, bonding phase itself
and bonding strength between bonding phase and iron-bearing minerals. Research indicates that the bonding
strength between bonding phase and iron-bearing minerals is the major dependent factort of sinter
strength. The ratio of bonding strength to sinter bonding strength meeting production requirements (12.58 MPa)
is defined as bonding strength characteristic number to evaluate sinter strength. At the same time, the sinter
strength is studied based on sinter microstructure. The results show that, compared with the
microstructure of bonding phase itself, that of the interface between bonding phase and iron-bearing
minerals is looser, on the other hand, due to the different cold contraction coefficient of solid and liquid
phases, the internal stress is easily formed between bonding phase and iron-bearing minerals, which is not
conducive to the improvement of bonding strength. Therefore, when bonding strength meets certain
requirements, sinter strength can meet production requirements.
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Fig.1 Diagram of the experiment device
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Table 1 Chemical composition of iron ores %
WKy 24 R TFe SiO, CaO Al Oy MgO
A 61.03 5.80 0.53 1.45 0.31

B 67.32 2.59 0.37 0.86 0.42
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Wk 4 R TFe SiO, CaO Al, Oy MgO
C 60.07 4.26 1.47 1.77 0.54
D 61.32 3.49 0.51 1.32 0.41
E 63.02 5.36 1.18 1.43 0.53
F 62.17 5.21 0.72 1.25 0.41
G 64.17 2.15 0.82 1.47 0.43
H 60.36 3.12 0.39 1.12 0.42
1 63.29 4.21 0.69 1.62 0.44
J 65.66 4.31 0.57 0.82 0.47
K 60.26 4.91 1.08 1.46 0.47
L 64.16 3.88 0.79 1.16 0.46
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Fig.2 Diagram of the experiment sample
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Fig.3 Experimental sintering temperature profile Fig.4 Diagram of clamp slot device
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Fig.5 Microstructures of bonding phase itself and the interface between bonding phase and unmelted nucleus ores
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Table 2 Bonding strength characteristic number of iron ores

4 44 7 Ki%h )1 /N K45 1 B/ em® K 258 i / MPa Rt 235 5 BE R AIE 2
A 584 0.53 11.06 0.88
B 264 0.44 5.98 0.48
C 605 0.54 11.19 0.89
D 574 0.52 11.14 0.89
E 824 0.57 14.53 1.15
F 920 0.57 16.22 1.29
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g2
LR Ki%h J1/N i 218 B/ em? i 2558 i / MPa i 235 1 J3E R AT 4
G 1012 0.58 17.43 1.39
H 890 0.59 14.98 1.19
I 1249 0.64 19.64 1.56
J 1221 0.62 19.64 1.56
K 1280 0.65 19.69 1.57
L 1304 0.64 20.51 1.63
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Fig.7 Microstructures of interface between bonding phase and unmelted nucleus ores
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