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Study on the factors influencing alloy element yield based on factor analysis
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Abstract: In order to ensure the quality of finished steel on the premise of cost control, the
control of alloy element yield is regarded as a key content of deoxidizing and alloying process
in iron and steel enterprises. The influencing factors of alloy element yield in deoxidizing
and alloying of molten steel were studied. Firstly, on the basis of historical real data, the
yield of C and Mn was calculated according to steel grade and converter terminal tempera-
ture. Secondly, factor analysis method was used to select 13 possible influencing factors for
C and Mn, and SPSS software was used to establish the factor analysis model of influencing
factors for C and Mn. Five and four factors for the two elements were obtained respective-
ly. and each factor was explained according to relevant chemical principles. At last, it is
concluded that the main factors influencing alloy element yield in deoxidizing and alloying of
molten steel are the deoxidizing ability of added material, the content of corresponding ele-
ment in added material, the amount of alloy additive and external conditions.
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Table 1 C and Mn yield of different grades of steel

Ji#%E HRB400B HRB400D HRB500B HRB500D  Q345B

C 0.975 7 0.958 3 0.913 6 0.989 9 0.932 5

Mn 0.974 8 0.956 6 1.013 2 1.036 0 0.946 9
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Table 2 C and Mn yield at different converter terminal temperatures
g/ C
TFE 1 500~ 1 600~ 1620~ 1640~ 1 660~ 1 680~ 1700~
0 1800 L) I
1 600 1620 1 640 1 660 1 680 1700 1 800
C 0.982 0 0.896 9 0.895 2 0.950 2 0.970 9 0.967 0 0.995 3 0.987 9 0.960 1
Mn 0.965 4 0.963 1 0.940 9 0.964 1 0.964 9 0.976 4 0.982 2 0.979 0 0.954 3

100 [PCOPEIKAE s Mn FH RG]
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Fig. 1 C and Mn yield at different converter

terminal temperature
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Table 3 KMO and Bartlett test of C yield analysis

KMO BURE 38 U 1) e BRI 2 46 3
DI A # AR IF FI B ¥
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Table 4 Total variance explanation of factor analysis of C yield

b FEAE FE U A7 -7 A
Wiy
Bl FEZEEHAWR/ N BBU/Y% RBIF FEEAK/N BE/%
1 4.022 30. 935 30.935  4.022 30. 935 30. 935
2 1. 892 14,557 45.492  1.892 14,557 45,492
3 1.258 9. 680 55.172  1.258 9. 680 55.172
4 1.053 8.102 63.274 1.053 8. 102 63.274
5 1. 004 7.726 70.999  1.004 7.726 70. 999
6 0.984 7.565 78.565
7 0. 893 6.871 85. 436
8 0.672 5.169 90. 605
9 0.421 3.242 93. 847
10 0. 354 2. 727 96.573
11 0.255 1. 962 98.536
12 0.162 1.245 99. 781
13 0.028 0.219 100. 000
x5 CLEZURMAERTFT IR RTESEL
Table 5 Rotation component matrix of factor analysis of C yield
i Wix
LD
1 2 3 4 5
ALk FeVE5NT1-A —0.163  —0.026 0.911 —0.027  —0.002
WAASE D 0.933 0.098 —0.176 —0.009 0.058
4 FeV50-B —0.728  —0.082 —0.493 0.032  —0.062
Tk 4 —0.503 0.762 —0.001 —0.041 0. 009
4 A 4 FeAl30Si25 0.831 0.011 0.178 0.116 0.014
Tk A T R ) —0.297 0.056 —0.222 —0.155  —0.262
Tk FeSi75-B 0. 868 0.076 —0.152 —0.127  —0.049
A B ) 0.315 0.757 —0.100 0.119  —0.029
ALk (55 %) —0. 808 0.043 0.165 —0.047  —0.077
i 4 i 3 451 —0.068  —0.840 —0.052 0.065  —0.005
e 28 SR EE —0.118  —0.040 —0.064 0. 652 0. 265
MK 0.048 0.014 —0.007 —0.024 0.905
R (B RO 0.127 0.049 0.048 0.742  —0.233
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Table 6 KMO and Bartlett test of Mn yield analysis

KMO BB S O 5 ) A5 BROEZ JE A T
DI R S AL i [TE 2
0. 660 5 524. 755 78 0. 000

W B 40 35 I 3 o0 B o TR AR o A i AT e 4
R T Z M REIER 7 FR

M1 7 Al A 4 A2 36 T R R 22
2%y 67. 76300 ARFRNERSF ARIR SRR 4 AL
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xR 8PN,
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Table 7 Total variance explanation of factor analysis of Mn yield

o IR Rl I 7 A
il TEES/ N BB/ % s8ay TEAGW/ N BB/ %
1 4.054 31.184 31.184 4.054 31.184 31.184
2 1.978 15.214 16.398 1.978 15.214 46.398
3 1.729 13.300 59. 698 1.729 13.300 59.698
! 1.048 8.065 67.763 1.048 8.065 67.763
5 0.999 7.685 75. 448
6 0. 884 6.799 82.246
7 0.784 6. 030 88.277
8 0. 447 3.440 91.717
9 0. 420 3.234 94. 952
10 0. 268 2.062 97.013
11 0.166 1. 280 98. 293
12 0.127 0.974 99. 267
13 0.095 0.733 100. 000

®8 Mn L ZWKFERTHMRERSESEL

Table 8 Rotation component matrix of factor analysis of Mn yield

%
LD
1 2 3 4
Bl % TR —0.110  —0.013 0. 045 0. 658
WK 0.074 0.020 0.036 0.627
kTG 4 FeMn68Sil8 (548 HL) 0.133 0.061 —0.953 0.056
ARG 4 Gl D 0. 929 0.091 —0.018 0.015
Wk FeVs0-B —0.740  —0.066 0.053  —0.073
FE AR 45 —0.500 0.764 —0.035 —0.004
A 4 FeAl30Si25 0.831  —0.002 —0.063 0. 060
T 4 T R ) —0.262 0.081 0.414  —0.422
Ttk FeSi75-B 0. 866 0.073 —0.062 —0.119
A B e 5 0.318 0.756 —0.079 0. 020
5 RES 4 FeMn64Si27 (&1 Hy) 0.057  —0.038 0. 886 0.168
WAL Ak (55 %) —0.807 0. 046 0.055  —0.046
T 75 e it 4 741 —0.081 —0.839 —0.021 0.033
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