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Influencing factors and prediction model of low temperature reduction

disintegration index of sinter
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Abstract: Aiming at such problems as time lag complicated process and high time consumption of traditional detection
methods for low-temperature reduction disintegration index of sinter the performance index of sinter of 400 m’ sintering
machine of a steel plant is taken as the research object the 60 training sets are selected for factor analysis and a prediction
model of low-temperature reduction disintegration index of sinter is established with Al,0, SiO, MgO TiO, FeO mass
fractions R w( MgO) /w ( Al,0;) and w ( CaO) /w ( TFe) as independent variables and low-temperature reduction
disintegration index as dependent variables. The results show that the main factors affecting the low+emperature reduction
disintegration index of sinter are w( Al,0;) w( Si0,) w( FeO) R and w( MgO) /w( Al,0,) . The optimized prediction
model is Yy, = 1. 137w( FeO) +5. 56w( Si0,) +26.44R - 20. 19w( MgO) /w( Al,0,) —6.07w( AL,O,) . The R* of the
model is 99.90% and the model has high accuracy which can quickly predict the low-temperature reduction disintegration
index of sinter and improve the quality of sinter in production. The prediction model can provide theoretical guidance and
technical support for on-site sintering production.
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Table 1 Rotated load and common factor variance
1 2 3 4 5
0.203 0 0.124 0 0.1550 0.292 0 -0.751 0
w( TFe) -0.8110 0.350 0 0.2190 0.1220 -0.0550
w( Ca0) 0.896 0 -0.3240 -0.164 0 -0.1200 0.018 0
w( Si0,) 0.198 0 -0.907 0 0.297 0 0.016 0 -0.0250
w( AL, O,) 0.180 0 -0.198 0 0.085 0 -0.9300 0.022 0
w( S) 0.3300 -0.670 0 -0.3120 0.082 0 -0.060 0
w( MgO) 0.664 0 -0.2710 -0.5340 -0.0750 0.156 0
w( TiO,) -0.0200 0.170 0 -0.8880 -0.078 0 -0.0150
R 0.661 0 0.5250 -0.453 0 -0.1180 0.030 0
w( FeO) -0.2150 -0.1810 -0.1130 -0.2120 -0.767 0
w( MgO) /w( Al,05) 0.607 0 -0.2020 -0.599 0 0.273 0 0.1520
w( Si0,) /w( AL, 0,) -0.003 0 -0.458 0 0.1530 0.8550 -0.0300
w( CaO/w( TFe) 0.896 0 -0.3380 -0.1850 -0.126 0 0.029 0
3.778 8 2.3293 2.000 6 1.8790 1.210 5
0.291 0 0.179 0 0.154 0 0.1450 0.093 0
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Table 2 The best subset regression model of low temperature reduction disintegration index of sinter

w( MgO) /' w( Ca0O) /

R Opuss R C, w(Si0,) w(ALO,) w(Mg0) w(TiO,) R w(FeO) w( ALO,)  a( TFe)
1 4.5 6883 0.0 127 vV
1 4.2 686.8 0.0 12.9 vV
1 3.7 690.6 0.0 13.3 vV
1 3.5 690.3 0.0 13.4 v
1 1.3 709.5 0.0 15.0 vV
2 18.4 599.4 11.3 4.7 v vV
2 153 630.1 6.8 7.0 vV VvV
2 152 6231 7.8 7.0 vV vV
2 13.0 643.2 4.8 8.6 vV vV
2 9.8 665.0 1.6 10.9 vV vV
3250 570.2 15.6 2.0 vV vV vV
3 238 576.6 147 2.9 VvV vV vV
3 22,9 583.6 13.6 3.5 Vv vV vV
3 21,0 599.8 11.2 4.9 vV vV vV
3203 603.9 10.6 5.4 vV vV vV
4 27.9 564.8 16.4 1.9 vV vV vV VvV
4 269 570.5 15.6 2.6 vV vV vV vV
4 260 577.2 14.6 3.2 Vv vV vV vV
4 256 5820 13.9 3.5 vV VvV vV vV
4 252 5853 13.4 3.8 vV vV vV vV
5 284 5761 14.8 3.5 VvV vV vV vV vV
5 283 579.9 142 3.6 vV vV vV vV vV
5 27.9 5827 13.8 3.9 vV vV VvV vV vV
5 27.9 5821 13.9 3.9 vV vV vV vV vV
5 275 587.2 13.1 4.2 vV vV vV VvV vV
6 289 590.6 12.6 5.2 4 vV vV vV vV vV
6 284 595.7 1.9 5.5 vV vV vV vV vV vV
6 28.4 595.2 11.9 5.5 vV vV vV V vV vV
6 283 598.4 11.4 5.6 vV vV vV vV vV vV
6 283 5981 115 5.6 vV vV vV vV vV vV
N
C, 4.2 p=5 w( FeO) . w ( CaO) /w ( TFe)} {w(Si0,) .
w( ALO;) . Rv w( FeO) . w( MgO) /w( Al,0;) }
: : (4) ~(7)
2.2 o
221 O sk 2% Z?zl(%_&i)z (4)
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Table 3 Error evaluation of forecast regression model for
low temperature reduction disintegration

index of sinter

Oyse Oruse Omae O warke
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17.17 4.14 3.68 0.051 32
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Fig.2 Comparison of true value and predicted
value of the 3 kinds of models
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Table 4 Fitting and diagnosis of abnormal observations
/% /% Cook DFITS
2 67.920 73.783 -5.863 -2.01 0.043 39 0.036 52 —-0.439 80
36 71.310 71.574 -0.264 -0.10 0.082 73 0. 044 40 —-0.477 65
44 80. 740 74.364 6.376 2.18 0.039 27 0.038 76 0. 456 31
46 83.540 74.285 9.255 3.15 0.032 17 0. 065 90 0. 628 20
5
Table 5 Comparison of regression results before and after removing outliers
p
S R /% R . w( Mg0) /
% % w(FeO) w(Si0,) R w( ALO,) w( AL, O;) w( FeO) w( Al,0;)
2.987 82 99.84 99. 83 99. 82 1. 111 5.71 27.81 -24.33 -6.26 0. 102 0.072
2.44079  99.90 99. 89 99.88  1.137 5.65 26.44  -20.19 -6.07  0.047 0.038
P S
0. 05 ) w( ALO;) P 0.072 o
? 4(a) 4
w( FeO) P 0.047 w( Al,O,) P (b)
0.038 R\ R o
R 0.06% S 0.547 03 o ~
. 5 o 5( a) y=2
(12) . o 5(b)
Y =1. 137 w( FeO) +5.561( Si0,) +26.44R - y= %2
20. 19w( MgO) /w( Al,0,) —6.07w( AL,0,) (12) °
’ 3
3. 4 3
15 (1)
-2 3 ; 8 © w( ALO;) |
10 1 w( Si0,) « w( MgO) . w(TiO,) . R+ w( FeO) . w
( MgO) /w( Al,0;)  w( CaO) /w( TFe)
(a) i (b)
3

Fig. 3 Standardized residual histogram under complete data and after deleting abnormal data
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Fig. 4 Standardized residual normal probability plot under complete data and after deleting abnormal data

(a)
5

Fig.5 Relationship between fitted values and residuals under complete data and after deleting abnormal data

(2) 3
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