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In-situ Observation on the Explosion Process of Inclusions in Spark OES Analysis Using High Speed Camera

Kazumi M1ZUKAMI, Masaaki SUGIYAMA amd Masaharu TsuJl

Synopsis

: The Spark electric discharge optical emission spectrometry has been widely applied to a rapid composition analysis of molten elements in the

field of steel making processes. The advantage of this method is that the simultaneously composition analysis from light elements to heavy

ones is possible and that the acid soluble elements and insoluble inclusions can be analyzed separately. In this study, spark phenomena in dis-

charge and sample surface morphology were investigated using high-speed camera, SEM-EDS, and spark-OES methods. On the basis of de-

tailed analyses of spark images between electrode and sample surfaces, it was found that the explosion process of inclusion consists of the

following three stages. At first, a breakdown between sample surface and electrode occurs, and then inclusions are transformed to cathode

points. Finally, vapor jet spouts out to electrode and collides with electrons, Ar’

, and Ar* leading to strong plasma light. In this process plur-

al inclusions are initially destroyed and dispersed finely into the matrix. These findings led us a new model for the selective discharge of in-

clusions in spark discharge.
Key words : inclusion; soluble; insoluble; OES; PDA; spark; steel.
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Table 1. Chemical composition of samples.

wt.% C Total Ti | Insol.Ti Sol.Ti
Tisample | 0.002 | 0020 | 0.015 | 0.005
Jss1007-1| 0.002 | 0021 | 0.006 | 0.015
_ Sample (-)
Conductive Quartz cell

metal High speed VTR

and computer

W electrode (+)

Mobile Spark discharge
emission spectrometer

Fig. 1. Experimental setup for Spark emission process ob-
servation.

Conductive cell Quartz cell

High-
speed
VTR

Fig. 2. A top view of Cell for Spark emission process ob-
servation.
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Quartz cell

Fig. 3. Spark discharge photograph; (a) before spark, (b) spark.
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Fig. 4. The explanation of the synchronized point of Spark
discharge (220Hz) and High speed VTR (1000
Hz).
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Fig. 5. An appearance frequency graph according to the
form of the spark electric discharge images.
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Fig. 7. Spark discharge stage (2): The surface inclusions
exploded and transformed to cathode spots.
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Fig. 10. Typical spark discharge image of a: Spark channel formation, b: several cathode spots formation and c: vapor jet forma-
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Electrode

Fig. 12. New model for the selective discharge of inclu-
sions in spark discharge.
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