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Compressive Strength of Vanadium Titanium Magnetite Hot
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Abstract; The Taguchi method was used to explore the important influence factors on the
compressive strength of vanadium titanium magnetite hot briquettes, and then the contribution rates
of these factors to the compressive strength were calculated through the signal-to-noise ratio
analysis. Finally, the best preparation conditions of vanadium titanium magnetite hot briquettes
were established. The results showed that among the three processing parameters including the hot-
briquetting temperature, carbon ratio and coal particle size, the coal particle size was the most
important factor to the compressive strength, and its contribution rate is up to 79.99% , the
contribution rates of the hot-briquetting temperature and the carbon ratio were 15% and 3. 63% ,
respectively. The optimized parameters of the preparation process of vanadium titanium magnetite
hot briquette are as follow ; hot-briquetting temperature 300 C , coal particle size less than 75 um,
carbon ratio 1. 8. Verification experiments were conducted with the optimized parameters, and the
average compressive strength of the vanadium titanium magnetite hot briquette is up to 1 152. 1 N.
Key words: Taguchi method, vanadium titanium magnetite hot briquette, compressive strength,
signal-to-noise ratio, contribution rate
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Table 1 Chemical compositions of VTM %

TFe Fe,0, Al,O, MgO Cr,0, V,0, SiO, TiO, CaO

53.15 42.25 3.29 3.40 0.62 0.71 3.92 11.06 0. 08
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Table 2 Chemical compositions of coal %
e R K51 (8.79)
TFe CaO SiO, MgO AlO,
4.01 4.95 55.15 2.18 21.92

61.55 28. 05
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Table 3 Factors and levels of compressive
strength of hot briquettes

K-
AT 1 2 3 4
A/ pm 150 ~300 106 ~150 75 ~106 <75
B 1.0 1.4 1.8 2.2
c/c 150 200 250 300
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Table 4 Average value of compressive strength

and SNR

A . fiki/aB
1 1 1 1 48. 37 33.69
2 1 2 2 68.27 36.55
3 1 3 3 103. 30 40. 28
4 1 4 4 203.97 46. 19
5 2 1 2 112. 68 41.03
6 2 2 1 107. 60 40. 63
7 2 3 4 397. 64 51.98
8 2 4 3 219.97 46. 84
9 3 1 3 417. 98 52.41
10 3 2 4 575.43 55.19
11 3 3 1 235.53 47. 44
12 3 4 2 295. 47 49. 41
13 4 1 4 773.18 57.76
14 4 2 3 899. 55 59.08
15 4 3 2 988. 50 59. 89
16 4 4 1 683. 98 56.70
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Table 5 Typical value analysis of various factors level
KT EEZUSES
A B C

1 105.73 337.98 268. 87
2 209. 47 412. 46 365. 98
3 381.03 431.24 410. 13
4 836. 30 350. 85 487. 56

M2 730. 57 93.26 218. 69
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Table 6 Average effect response for SNR dB

KT . ﬂ}’E‘B E-3 .

1 39.18 46.23 44. 62

2 45.13 47.87 46.73

3 51.12 49.90 49. 66

4 58.36 49.79 52.79

ARNE 19.18 3.56 8.17
HE4 1 3 2
etk 4 3 4
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Table 7 Variance analysis of SNR

T2

E N THE B F
e L L 75 7%
A 809.27 3 269.76  115.68
B 36.71 3 12.24 5.25
c  151.70 3 50.57 21. 68
w2 13.99 6 2.33

B 1011.67 15
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300 C, FihRt R 1. 8, BB <75 pm.
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Table 8 Contribution rates of process parameters

FSEN A B C
s 2577 809. 27 36.71 151.70
TR/ % 79. 99 3.63 15. 00

3 ISURSZLES

FHEC A 2 5500T LA 8 b 047 3000, 75030
PSR .
SNR =SNR + (SNR,, -SNR) + (SNR,, -SNR) +

(SNR,, - SNR) =64. 15dB .
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