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Influences of Non-metallic Inclusions on Emission Spectrometric

Analysis of Steels

Yoshihide ENDO, Takashi SUGIHARA, and Yasuharu MATSUMURA

Synopsis:

On emission spectrometric analysis of steels, the behavior of non—metallic inclusions was investigated.
The spectrum intensity of determinable elements was influenced in complicated manners by inclusions.
Experiments were carried out concerning the considerable influence of Al,O, inclusions on C and addi-
tionally those of SiO, on C and Al,O; on P as similar pattern.

Obtained results were following:

1) The influence of Al on C was caused not by contents of Al on composition of inclusions themselves,

but by existing condition of Al;Ojz inclusions.

2) The influence of inclusions was attributable to the abnormal emission caused by preferential dis—
charges, and similar behavior was also shown on SiO, inclusions to G and Al,O; inclusions to P.

3) Because of influence of inclusions mentioned above, calibration curves could not be unified and the
influences might not be reduced without the classification of calibration curves.
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Table 1. Instrument and operating parameters.
Spectrometer  : Shimadzu vacuum quantorecorder v
GVM-100 and GV-200
Computer : Shimadzu QT-630 system 60
Discharge type : DC-LVS
Operating parameters 5o
Excitation sources SG-700 SG-400 LVS -
Inductance (pH) 40 50 50 @ 40f
Capacitance (uF) 6 6 5 £
Resistance (Q) : 3 4 4 30f
Discharges per (s) : 700 400 60 o rimmed
Peak potential (V) : 420 420 1000 20 ssemi- killed
Burning (Ar : 151/ min) okilled
Preburn time (s) : 3 4 20 1 ob
Integration time(s) : 3+0.5 741 1542
Spectral lines (A) 0 . L .
0.10 0.20 0.30

C (1) 1930.9, C (1) 1658.1
P (1) 1774.9, P (1) 1782.9
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Fig. 1. Calibration curve for carbon,
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Fig. 2. Effect of aluminium on determination of
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Table 2. Chemical composition of samples (%).

Series G Si P Al SiO, Al,O,4 O
Fe-C 0.007-1(8)* <0.01 <0.005 <0.001 <0.001 <0.001 <0.003
Fe-C-Al 0.007-1(8) <0.01 <0.005 0.001-0.8(8) <0.001 0.001-0.2(8) 0.003-0.2(8)
Fe-C-Si 0.007-1(7) 0.02-0.6(7) <0.005 <0.001 0.001-0.08(7) <0.001 0.003-0.2(7)
Fe-P <0.007 <0.01 0.005-0.1(8) <0.001 <0.001 <0.001 <0.003
Fe-P-Al <0.007 <0.01 0.005-0.1(8) 0.001-0.8(8) <0.001 0.001-0.2(8) 0.003-0.2(8)

#; The figures in parentheses indicate the number of levels.
Note : Contents of other elements are below 0.001% for Mo, V and Nb, and below 0.01% for S, Cu, Ni and Cr.
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Table 3. Correlation between 4C and concentra-
tion of coexisting elements.

(n=200)

Coexisting Coeflicient of Coeflicient of
elements correlation (r) regression

Si 0.486 0.0122
g Mn 0.302 0.0035
Al 0.456 0.0198
Ni 0.187 0.0021
Cr 0.205 0.0043
Mo 0.318 0.0018
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Fig. 4. Intensity-time curve of carbon.
(in the presence of Al,Oj)
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Fig. 5. Relation between carbon and insoluble
aluminium or oxygen.
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Fig. 6. Intensity-time curve of carbon.
(in the presence of SiOj)
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Fig. 7. Intensity curve of phosphorus.
(in the presence of Al O,)
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