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Analytical Works and Their Systems in Steelworks
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Synopsis:

This paper describes analytical works, recent trends and advances
in analytical techniques, and systematization of analyses at Kawasa«
ki Steel Corp., which conducted by Kawasaki Steel Techno-research
Corp. It also mentions future subjects and views in the analytical
field. The importance of analytical techniques to the promotion of
rescarch and development in the production of iron and steel and new
materials s ever-more increasing. Analytical technigues tend to be
faster, more sensitive, microscopic and automatic.

The study on trace analysis, analysis for high sensitivity and high
accuracy, application ol instruments, automation and systematization
for iron and steel production, and analysis for new materials are be-

ing continued vigorously at the steelworks.
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Table 1 Analytical works in steelworks

Table 2 Recent analytical techniques used in steelworks

Production . . .
process Analytical object Assortment of analysis
« Iron ore
) . Coal - Sampling and sample pre-
Reception . paration
of raw » Limestone Analysis £ "
materiﬂls - Tiaiysi1s 1or reception
» Fluorspar (purchase)

« Serpentine, etc.

» Mixed material

Iron making | Sinter ore .
. Analysis for process control
process + Molten iron Y b
+ Blast furnace slag
. + Molten steel + Analysis for process control
Steel making . . .
process « Steel making slag | - Analysis for quality assur-

ance

. « Check analysis for product
Steel rolling Steel

process » Analysis for quality assur-

ance

- Steel
Other + Ore « Analysis for research
- Slag - Analysis for reference

+ Refractories, etc.
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Analytical methods Purpose of use

Wet chemical analysis
(gravimetric analysis, volu-
metric analysis, spectrophoto-
metry, ete.)

Analysis of steel and ores

. . . Analysis of steel and ores
Atomie absorption analysis 4

(flame and flameless method) Analysis of microelement in

iron and steel

Simultaneously multiple el-

ICP emission spectra! analysis ment analysis of steel and ores

Emission spectral analysis Rapid analysis of iron and steet

X-ray fluorescent analysis

Rapid analysis of BF slag, LD
(glass-bead method)

slag, sintered ore and steel

Infrared absorption methed C and § analysis of iron and
{carbon and sulphur analyzer) stee}

Thermal conductive method

(impulse furnace) Gas analysis in steel

Ion slective electrode methaod Analysis of anion in solution

Analysis of anion in plating

Ion chromatography solution
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Molten pig iron
selection
(Blast furnace)

Molten pig iron
desiliconization
(DSI center)

Molten pig iron
dephosphorization
(P’ center)

Molten pig iron Desiliconized Dephosphorized
analysis molten pig iron molten pig iron
analysis analysis
FX:C,5,MnP,S
Cu,Cr, Ti, As FX:C 5, MnP.S FX:C S, Mn,PS
AA:Zn,Co,8h,Sn
Molten pig iran Blowing {1} Blowing (2)

desuifurization
(DS center)

(LD converter)

(LD converter)

Ladle analysis

QV:C,5,Mn,P,5,Cu
Ni,Cr,Mo, V,Nb,
Ti, B, sol Al

G :ON,H

Analysis in ingot
making

QV :C,51,Mn,P,5,Cy,
Ni,Cr,Mo,V,Nb,
Ti, B, sol Al

G :O,NH

AA:Sn, As,Sb,Co,
insol Al

Desulfurized Analysis in Analysis in
molten pig iron blowing blowing
analysis
QV:C,MnP,5 QV:C 5,MnP,S
FX:C Si,Mn, P 5, Cu Ni, Cr, Mo
AA:Co,Sb, Sn G :NH
I_J Composition cont-
rol and degassing Casting QV :Emission spectral
(Ladle refining) analysis
metallurgy FX :X.ray fluorescent
analysis
AA : Atomic absorption
analysis

G :Gas analysis in steel
DS1: Desiliconization

PT :Pretreatment

DS :Desulfurization

Fig. 1 Refining process of steel for nuclear reactor and analytical methods used in Mizushima Works
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Process Analysis center

Control

computer

center
center

Analysis

Sample
Preparation

Analytical
process
computer

Estimation

Management| ¢:C ;Central computer
0/C : On-line computer

N A/C : Analytical computer
Caleulation | Qv . Emission spectrometer
of contents FX : X-ray fluorescent
analyzer
; Automatic sample
preparation apparatus
VA : Voice annunciator
Analgtical MP : Monitoring panel
apparatus RO17 :O:_cygen analyzer
TN14 : Nitrogen analyzer
RHIE: Hydrogen analyzer
CS144 : Carbon and sulphur
analyzer

Control SPA
of apparatus

Sample
preparation
apparatus

Fig. 2 Hierarchical structure of analytical computer system

Master Working

standard sample

standard sample

Heat sample

NBS or ]SS
standard sample

{Drilled Sample) sample

Intra-company
made standard

(Block sample)

Heat sample in =~ |-+~ !
production
{Block sample)

Emission

Chemical analysis

spectrochemical
analysis

—

Chemical analysis
procedure

JIS chemical
analysis procedure

NBS or JSS
standard sample
(Bleck sample)

Fig. 3 Determination of standard value in intra-company made sample (block sample)
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