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On Emission Spectrometric Analysis of Pig Iron by using Triggered
Capacitor Discharge Source

Yoshihide ENDO, Yasuharu MATSUMURA, and Takashi SUGIHARA

Synopsis :

On emission spectrometric analysis of pig iron by using a triggered capacitor discharge source, the
influence of precipitated graphite on an analytical result and its prevention were investigated. The
followings were obtained.

The abnormal emission on the analysis of pig iron was caused by the preferential discharge to prec-
ipitated graphite. This preferential discharge was similar to that caused by non-metallic inclusions in
steel. The preferential discharge was improved by the rapid formation of spark hardened layer, which
was achieved by the prolonged preburn time or the discharge with high energyspark. The pulse height
distribution analysis method was also effective for the elimination of abnormal emission. Consequently,
pig iron could be analysed rapidly with a triggered capacitor discharge source, and the analytical
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precision and accuracy were comparable to those with a high voltage spark source.
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Table 1. Instrument and operating parameters.

Spectrometer : Shimadzu vacuum quantorecorder
GVM-100 and GV-200

Operating parameters
Excitation sources

: 5G-400* SG-200¢ VS

Inductance (pH) : 3 150 50 200
Capacitance (k) : 5 15 7
Discharge per s : 400 200 120
Peak potential V): 420 420 18 000
Peak current (A) : 180 320 _
Duration (gs): 60 250 —
Burning (Ar : 15 {/min)
Preburn time (s): 20 10 100
Integration time (s): 741 10+ 1 183

¥ ; Triggered capacitor discharge source unit.
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Fig. 1. Shape of cast sample.
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Table 2. Chemical composition of typical
specimens.

Chemical composition (%)

Graphite
G Si Mn P S Ti Cr carbon

4.61 0.48 0.43 0.086 0.030 0.21 0.02 1.43
4.78 0.64 0.51 0.101  0.005 0.36 0.03 1.64
4.39 0.28 0.36 0.068 0.025 — — 0.38
4.36 0.52 0.46 0.098 0.026 0.29 0.02 0.10
4.55 0.79 0.56 0.088 0.039 0.16 0.02 0.95
4.66 0.36 0.43 0.115 0.006 0.39 0.03 0.97
4.85 0.45 0.57 0.086 0.039 0.18 0.02 1.82
4.69 0.79 0.36 0.129 0.026 0.25 — 1.50
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Fig. 2. Calibration curve for carbon.
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Fig. 3. Relation between contents of graphite and
carbon in samples under same condition.
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Fig. 4. Influence of graphite content on carbon
determination.
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Fig. 5. Influence of graphite content on sulfur

determ

nation.
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Photo. 1. Micrograph of discharge spots on specimen,
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Fig. 6. Intensity-time curves of iron and silicon.
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C: 4.36%; Graphite :‘0.08'36
Photo. 2. Micrograph of discharge spots on specimen.
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Fig. 7. Relation between graphite content and
intensity of iron.
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Photo. 3. Microstructure of white layer. (section)
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Table 3. Effect of preburn time on analytical
precision and accuracy of sulfur and silicon.

(%, n=10)

Preburn time (s)*

Element Standard B

deviation 0 5 10 15 20

s o 0.0068 0.0043 0.0020 0.0019 0.0016

o**  0.0075 0.0069 0.0049 0.0020 0.0022

s s 0.086 0.072 0.050 0.039 0.033
! aq 0.101 0.079

0.043 0.040 0.041

% Using SG-400
gy = szz — (ZD)/n

1 » d: Difference between standard
n—

value and analytical value.
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Table 4. Effect of integral measurment on analy
tical precision by Pulse Height Distribution Analysis
method. (%o, n=10)

Standard deviation*

Ele-

ment Constant
integration
time method

Internal standard method
ZIJ/E[ Fe** Z(Ii/lf‘o)
Fe 2714A Fe 2874A Fe2714A Fe 2874A

Si 0.040 0.035 0.043 0.029 0.007
Mn 0.009 0.006 0.007 0.007 0.006
P 0.0051 0.0030 0.0035 0.0032 0.0048
5 0.0045 0.0050 0.0039 0.0059 0.0044
Ti 0.045 0.020 0.027 0.009 0.041
Cr 0.008 0.006 0.007 0.007 0.007

* ; Using SG-400
*# 1 [; : Intensity of element to be determined.
Ipe ¢ Intensity of standard element, iron.
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Fig. 8. Relation bztween graphite content and
intensity of iron.
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Table 5. Comparison of analytical precision and accuracy. (%, n=10)
Preburn : SG-200 Preburn : SG-200
Method Integration : SG-400 Integration : SG-200 HVS
Element Si Mn S Si Mn S Si Mn S
Standard { ' 0.009 0.006 0.0023 0.009 0.005 0.0016 0.008 0.005 0.0022
deviation g 0.018 0.0051 0.016 0.011 0.0022 0.020 0.010 0.0020

0.014
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Fig. 9. Effect of counter discharge on analytical
results of sulfur and silicon, and life of counter
electrode.
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