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Tab.1 Chemical composition of raw materials %

F¥ Ca0 SiO, AlO0, Fe,0, MgO0 SO, fe4&f
i 47.59 14.72 5.01 18.5 8.79 — 4.84
¥k 65.07 21.73 5.66 2.80 2.33 —  0.83

HH 36.56 2.17 0.56 0.61 2.78 41.4 13.27
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Tab.2 Particle size distributions of different SMS %

Wil BB B 1%/ pm

HE BE < 50~ 100~ 199~ 30.2~ 457~ >
8 /min 50 100 199 302 457 60.3 60.3
15 11.9 9.8 159 12.8 159 7.9 25.8
30 14.5 12.6 20.0 150 151 8.7 14.1
45 16,0 13.5 20.8 15.1 145 8.1 120
60 16.4 14.3 22.1 15.6 14.7 7.4 9.5
90 17.2 13.7 20.5 14.6 13.9 8.0 12.2
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Tab.3 Strength of cements containing SMS

K ik WRBE R HRBRE

BHAFS 3d 7d 28d 3d 7d 28d
1 0.744 0.809 0.838 0.785 0.640 0.792
2 0.832 0.901 0.903 0.823 0.729 0.855
3 0.767 0.876 0.895 0.748 0.711 0.855
4  0.860 0.886 0.860 0.808 0.751 0.852
5 0.800 0.878 0.860 0.813 0.736 0.879
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Tab.4 Time range of sub-series

YI yZ YS y4 YS yb y‘l
< 50~ 100~ 19.9~ 302~ 45.7~ >

5.0 um 10.0 pm £9.9 um 30.2 um 45.7 pm 60.3 pm 60.3 um
0.667 0.843 0.913 0.945 1.003 1.097 1.741

0.870 0.993 1.001 0.941 0.992 1.156 1.157
0.998 0.991 1.016 1.052 1.033 0.968 0.914
1.199 1.075 1.066 1.106 1.048 0.909 0.450
1.265 1.098 1.005 0.956 0.924 0.870 0.737
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Tab.5 Time range of parent series
Yo (1) Y,(2) Y,(3) Y, (4) Y (5) Y,(6)
3dH 3d¥t 7dH TdIL 28di 28d4K
R EWME RE RRE aE EERE
0.930 0.990 0.930 0.900 0.960 0.940
1.039 1.035 1.036 1.023 1.038 1.010
0.958 0.940 1.007 0.996 1.028 1.011
1.074 1.016 1.018 1.053 0.987 1.007
0.999 1.022 1.009 1.03F 0.987 1.038
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Tab.6 Relevant degree and relevant polarity between size of SMS and strength of cements containing SMS

Pt f : RIE /pm

<5.0 5.0~10.0 10.0~19.9 19.9~30.2 30.2~45.7 45.7~60.3 >60.3
3AdHRE 0.719 0.891 0.944 0.883 -0.874 -0.786 -0.603
3dHERE 0.709 0.879 0.926 0.864 -0.915 -0.809 -0.625
7 d GitrigpE 0.727 0.886 0.958 0.885 -0.898 -0.769 -0.592
7 d HiERE 0.756 0.929 0.961 0.876 -0.892 -0.772 ~0.589
28 dHLITBRE 0.695 0.845 0.924 0.890 -0.913 -0.776 -0.588
28 d HiFRSE 0.736 0.902 0.954 0.886 -0.902 -0.783 -0.581
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Gray Correlation Analysis between the Particle Size Distribution
of Steel Making Slag and the Strength of Relevant Cement

GUAN Zong - fu, YU Yuan - ming, CUI Shu - jin, ZHANG Fu - chun

( School of Material Science and Engineering, Zhengzhou University, Zhengzhou 450001 ,China)

Abstract; The influence of the particle size distribution of steel making slag( SMS) on the strength of relevant
cements at different ages was investigated with the method of gray correlation analysis. Results showed that,
the compressive and flexural strength of cement at different ages were affected obviously by the particle proper-
ties of SMS. The mass fraction of 10.0 ~19.9 um particles had a maximum effect on the strength of cement at
all ages, and the fraction arange of greater than 45.7 pm and less than 5.0 pm particles had a minimum effect
on the strength of cement. The mass fraction arange of less than 30.2 wm and greater than 30.2 um SMS par-
ticles had different polarity of grey correlation with cement strength, and consequently had positive and nega-
tive effect on the cement strength, respectively. Therefore, the optimum grinding time of SMS could be ascer-
tained to be about 30 minutes in this condition, and its specific surface area was about 431.5 m®/kg.

Key words: steel making slag (SMS) ; particle size distribution; gray correlation analysis; strength



