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Fully Automatic Analysis System of Steel Works

Shigeomi SATOU, Yutaka YOSHIOKA and Youichi ISHIBASHI

Synopsis :

The analysis of steel composition for production control has been requiring time and labor-saving, in the
case of the continuous casting process. A fully automatic emission spectrochemical analyzing system has
been developed consisting of an automatic sampling system, a sample transfering system, an automatic
analyzing system and a transmission system of analytical values. The procedure was fully automatic from
sampling of molten steel, reception of samples at the laboratory to transmission of analytical values. The
most suitable condition for automatic analysis was established.
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Fig. 2. Configuration of fully automatic analytical
system at sampling section.
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Fig. 3. Configuration of fully automatic analytical system at analytical room.

Table 1. Analytical conditions of emission spec-
trometer.
Excitation source unit HPSG-400
Emission spectrometer GVM - 1000
Calculating unit QC-5C (PDA)

Secondary voitage (V) 400

2-150-0, A
CF )-H(uH)-RIOY 05-10-0 =12-10-0
[Ark + Spark] [Spark]
@|Discharge frequency (Hz) 250 350
2 w $6mm
'E Counter electrode Cone  30°
S Gap 5.5mm
c Ar gas flow |Preflash 4
S|rate (£/min)|Discharge 4
s Preflash 3
|Discharge prgpurn | 24rArk+ Sporki| S-OLATk +Spark]
W time (sec) 0.6[Spark]
Integrated | 3.6[Ark + Sparkl| 3.7 [ Spark]

El__Fe 271. 44 , 28723
g _C 165.81 ] 193.09
Wl Si 212.42
2 Mn 293 3|
{2 178.29
3 S 180.73
Sl cu 327.40
S| Ni 231.60 , 22773
< Al 394.40 |, 30822

D2 K#EFH V. SHEIE, 165.81 nm & 193.09 nm
D2 KEIDVWTHWHEDOE 2T/, B, K
#}i, National Bureau of Standards : NBS O {4 48
=X EHV, TORE, CEBEEN0.1% Kigic
DWTIE, BRI T2 91 72— IEYH
Ve, HTARIE 165.8 nm® & VB & BT & AT R S
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Table 2. Comparison of precisions of steel analy-
sis by automatic method and conventional method
[%].
C Si Mn P S Al
E n 10 10 10 10 10 10
2| x |oo57 |014 | 024 0015 | 0.0I17 | 0042
g O |00018|0003|0.002|00003|0.0004|0.0024
é cVv| 3.2 2.1 0.8 2.0 2.4 57
ol N 10 10 10 10 10 10
| X |0058|0.14 |024 0015 | 00I7 | 0042
S 0 |0.0011|0003 |0.002/00003 |00004 |00022
3lcvl s |21 |os |20 [ 24 | 52
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Fig. 11. Comparison of C contents determined by

conventional method and automatic method.
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Fig. 12. Comparison of N contents determined by

using chip sample and block sample from the same
test piece.
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termined by automatic method.
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