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Control in Steel Making Works
Synopsis :

An automatic and integrated analysis system for iron and steel making process was developed in Oita

Works of Nippon Steel Corporation.

This automatic analysis system, in principle, needs no human labor except for instrument calibration and
treatment in trouble and performed a large quantity of labor-saving.
Analytical precision after automation showed no difference compared with the former system and has

given satisfactory results.

And also in analysis time improvement can be seen.

to the steel production.

Thus this automatic system has contributed greatly
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Fig. 5. Effect of different grinding methods on
analytical results for iron and steel.
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Table 1. Main specification of analytical instru-
ment and analytical computer.

Analytical Subjective

Process| Main Specification of Instrument

Instrument Sample
Fluorescence Iron *Model:SHIMAZU Corporation VXQ-150A
Process| X-ray BF-Slag *X-ray tube:Rh 50KV-100mA
Analysis] pnalyser Sinter Ore *Spectrometer:18ch LiF, TAP PET Ge NaCl.SX-2

in

Iron Analysis Center
Making | Micro-CPU
System

*Model:NSC MC-1000
*CPU & Processing Ability.chip 80286,0.5MIPS
*Memory Capacity:Main=>4 MB Auxiliary=>§iMB

whole without
concerning to
Steel Making

*Model:SHIMAZU Corporation GVM-1016

Optical Emission steel *Spectrometer:2ich,Wave length range

Spectrometer 2165~410nm
Process +Photometer:PDA method,QC-7
AnalYSist Flourescence firon.LD-Slag | -ModelSHIMAZU Corporation VXQ-150
nt | X-ray Other +X-ray tube:Rh,50KV-100mA
a:keing Analyser Slag Species | -Spectrometer:10ch.SX-2, TAP,PET Ge NaCl.LiF
Analysis Sec . *ModelINSC MC-1000
in Steel Making ditto *CPU & Processing Ability:chip 80286,0.5MIPS

Micro-cpu. System! *Memory Capacity:Main=4 MB,Auxiliary=>80MB

Table 2. Comparison of repeatability for iron

analysis (% ).

Si Mn P S Ti
n 10 10 10 10 10
Conventional X 0.239 0.499 0.0953 | 0.0777 | 0.025
method oy 0.005 0.003 0.0008 | 0.0009 | 0.0005
CVv] 21 0.6 0.8 1.1 2.0
n 10 10 10 10 10
Automatic X 0.219 0.480 0.1017 | 0.0552 | 0.0242
method ay 0.0011 | 0.0005 | 0.0004 | 0.0002 | 0.0002
C.V| 05 0.1 0.4 0.4 0.8
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Fig. 7. Comparison of T. Fe contents determind
by conventional method and automatic method.
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Fig. 8. Comparison of C contents determined by
conventional method and automatic method.
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Table 3. Comparison of repeatability for steel
analysis (% ).

C C Si Mn P S Al
= n 10 10 10 10 10 10 10
éE X |0.0037 | 0.2638 | 0.0299 | 1.012 | 0.0347 | 0.0315 | 0.0709
gg ow | 0.0008 | 0.0043 § 0.0012 | 0.006 | 0.0008 | 0.0010 | 0.0014
o CVi 216 1.6 4.0 0.6 2.3 3.2 2.0
n 10 10 10 10 10 10 10
éE X 10.0028 | 0.2435 | 0.0299 | 1.002 | 0.0309 | 0.0339 | 0.0716
éé" ow | 0.0006 | 0.0030 | 0.0030 | 0.006 | 0.0007 | 0.0011 | 0.0013
Cv| 214 1.2 1.0 0.6 2.2 3.2 1.8

Table 4. Comparison of analysis time by conven-
tional method and automatic method (min).

Analysis time Analysis time
Automatic Conventional

Division Sample method method
Chemical analysis in gl?'nSla 1(1; 38

iron making division Sinter gre 12 10

: e Steel 3 3.5

Chemical analysis in

steel making division hEnSlag 2 g

L, 117% ¥t % - 7.
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