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Improvement in Sample Preparation Equipment for Chemical Analysis in Steelworks
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Synopsis :

This report is concerned with the improvement and automation of sample preparation
equipment in the analysis system for enhancing efficiency of analysis operation in the
steelworks. Examples of improvement and automation of sampling are as follows: An
automatic sampler for the online analysis of plating solutions, swift sampler for
continuously-cast slabs, BF slag sampler requiring on sample preparation, and sampler
of white pig iron. Improved methods of sample preparation are as follows: Automatic
sampler for the oxygen analyzer, automatic sampler of molten steel, sieving machine for
collecting powdery samples, and centrifugal pressure mill. These samplers and
sampling methods have made important contributions to improved productivity and

quality control and enhanced efficiency of operations.
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Synopsis:

This report is concerned with the improvement and automation of
sample preparation equipment in the analysis system for enhancing
efficiency of analysis operation in the steelworks. Examples of
improvement and automation of sampling are as follows: An
automatic sampler for the online analysis of plating solutions, swift
sampler for continuously-cast slabs, BF slag sampler requiring on
sample preparation, and sampler of white pig iron. Improved
methods of sample preparation are as follows:  Automatic sampler
for the oxygen analyser, automatic sampler of molten steel, sieving
machine for collecting powdery samples, and centrifugal pressure
mill.  These samplers and sampling methods have made important
contributions to improved productivity and quality control and

enhanced efliciency of operations.
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Ta X-ray analyser

Fig. 1 Automatic separater of Cr3* from chromate solution for
the X-ray analyser
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Fig. 3 Sampling method by hot slab sampling device
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Table 1 Comparison of aralytical results of BF slag between briqueting sample and molding sample (%)
o | FeO Si0;, MmO S TiO,  AWO, CiO MgO Basicity (%0 Basicity (4)%
Molding sample 0.56 34.7 0.40 0.60 1.41 14.8 40.5 6.35 1.17 0.95
Briqueting sample | 0.22  34.9 0.35  0.61 1.41 14.5 40.7 6.98 1.17 0.97
*1 Basicity (2) = CaQ/Si0; *® Basicity (4) = (CaD+MgO)/(8i0z + AlOy}
Table 2 Accuracy of analytical results of BF slag (9%)

Sampling r FeOQ 810, MnO s TiO, AlOy CaO MgQ Basicity {2) %1 Basicity (4)#2
Start 0.56 34.7 0.40 0.60 1.42 14.7 40.5 6.27 1.17 (.95
5 min later 0.93 34.6 0.41 0.60 1.41 14.6 4.5 6.25 1.17 0.95

10 min later ‘ 0.46 34.7 0.41 0.61 1.42 14.7 40.5 6.36 1.17 0.95

R {max-min) | 047 01 001 001 o.01 0.1 0 0.11 0 0

* Basicity (2) =Ca0jSiO; *% Basicity (4) = (CaO+MgO} / (Si0s 4 ALOy)
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Photo 2 NC lathe for automatic sumple prepation to oxygen
analyser

Photo 3 Samples for calibration oxygen analyser
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Photo 4 High speed planer for sample preparation for on-site
analyser of molten steel
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Table 3 Comparison of screening test results of MBR iron ore sample (%)
L Si
Sereening method Screenu?g time } ize (pm) e
(tnin) |+4m — 149~ +105 ‘—4%~+M —7hm 44 | a4
Screening in water 30 1 | 5 10 I
. 15 1 2 23 64
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and 10 1 2 11 81
pneumatic vibrator 15 1 9 10 82
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Fig. 8 Schematic view of centrifugal mill

— & (BT —&a) BOWTEY, ZOT - AOEMITHE~NT Vv
RN LUTHRAR -7 -2 RECR Y T TH 5, BB RE
CEbE—7 =i}, BeRLITEZTHOREBERIFL2T S
EET 5. BRARARLY LR, H8ATE L, ABAH L EHE
BLAEPLERLAEZT, £0HL e~ 7 OB CEMCERIY
FTRECHERILD, BTSRRI, BRCRELL

— 16 —



Ylskihiz 3513 2 WA At R R N o Tt 71

Table 4 Results of the crushing of lime stone, clinker and sinter ore using the centrifugal power mill {170 mme)

! Charge i Yield for each size of collection (%)
= e e ! — Types
| Size (mm) } Weight {g/2.5 min) 177 ~149 pm 149~105 pm ‘ 105~88 pm | BB>pum| total
Lime stone | =5.0 | 50.0 0.z | 3.0 | 0.2 94.4 | 98.0 | bottom fised
Clinker | —3.0 | 50.0 0z | 2.2 | 1.4 96.0 | 99.8 | bottom fixed
. —5.0 ‘ 50.0 3.0 9.8 1.8 85.2 99.8 bottom dump
Sinter ore
—-5.90 | 50.0 3.6 10.0 2.6 83.4 99.6 bottom dump

K 5 o
Photo 6 Automatic pulverizing miller with three lines of cen-
trifugal power mill
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