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Abstract : Generally, it is difficult to analyze cast iron samples with spark discharge
emission spectrometry since the content of carbon in these samples is high as a few percent.
The cast iron samples were analyzed with the developed glow discharge emission spectrometer
composed of glow discharge emission source and polychromator. The discharge condition of
glow discharge lamp(GDL) has been optimized by variation of Ar gas pressure, discharge volt-
age and discharge time. Under the optimum conditions obtained in this work, relationships be-
tween the measured emission intensities and concentration of two types of cast iron standard
samples (BAS, LECO) were investigated. Most of elements(Mn, Si, P, S etc.) showed the good
linearity in one calibration curve. And the carbon showed slightly the systematic difference ac-

cording to the type of standard samples.
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Fig. 1. Schematic diagram of glow discharge lamp. A,
anode body. B, cathode. C, anode. D, sample. E, sample
holder. F, Macor. G, teflon. H, water cooling hole. I and
d, hole for vacuum. K, hole for argon gas. L, quartz. M,
vacuum tight O-ring.
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Fig. 2. Schematic diagram of glow discharge /emission

spectrometer.
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Table 1. Concentration of cast iron CRM's for determination of intensities by glow discharge emission spec-

trometry.
(Unit, wt. %)
SRM C Si Mn P S Cr Mo Ni Cu v Ti Al Mg Co
BAS SCRM651/3 292 052 086 0205 0.098 — - - - - - - -
SCRM 652/3 2.61 090 1.18 0.058 0.131 - - - - - = - - =
SCRM 653/3 339 1.19 0082 0.011 0.031 - - - - - - = - -
SCRM 654/3 222 159 066 0113 0163 ~— - — - - - - - -
SCRM 655/3 1.82 191 0405 0.i61 0.076 - - - - - - - - -
LECO LCI-1 229 397 046 006 0027 144 0008 0.077 0.184 0.765 0.017 (.006 0.003 0.011
L.CI-3 2.62 242 135 088 0007 252 015 0033 0.001 0052 0.096 0.032 0.008 0.014
I.CI-5 2.92 047 077 0509 0.086 045 0.295 060 0316 020 0.098 0.051 0.006 0.092
LCI-6 441 026 022 0013 002 020 140 026 0081 040 018 0.157 0.018 0.008
LCI-7 346 154 038 0037 0013 0.089 085 228 1.33 0.013 0008 0.01 0105 0.16
LCI-9 330 071 012 0.008 0003 0.022 044 108 068 0001 0001 0009 0.049 0.045
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Fig. 3. Voltage-current curves for cast iron (LECO,
LCI-4) at various discharge pressures.
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Fig. 4. Intensity- voltage curves for cast iron (LECO,
LCI-4) : dicharge pressure, 9 Torr.
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Fig. 5. Intensity-time curves for cast iron (LECO,
LCI-8) at constant discharge condition ; 9 Torr, 760V,
151mA.
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Thble 2. Polychromator and discharge operating con-
dition for cast iron analysis.
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Tuble 3. Coefficient of calibration curve and CC for cast iron sample analysis by GDES

Elements Wavelength CC?* of internal Coefficient of calibration Max. conc.
(A) std. method curve*™ range (Wt.%)
a b c
C(LECO) 1931.00 0.963 9.83 -0.175 4.4
C(BAS) 1931.00 0.986 9.87 0.046 34
Si 2881.50 0997 7.35 0.023 4.0
Mn 2576.10 0.980 315 —0.223 14
P 1782.00 0.970 5.59 -0.062 0.9
S 1807.00 0.993 1.20 0.024 0.17
Cr 26877.16 0.992 253 -0.389 2.5
Mo 2020.30 0.999 214.2 -0.535 14
Ni 3414.70 0.995 -~0.60 3.205 -0.182 2.3
Cu 3427.00 0.997 1.66 —0.250 14
A% 3110.00 0.996 182 7.82 ~0.007 0.8
Ti 3372.80 (0.955 1.74 —-0.039 0.2
Al 3961.50 0971 0.19 0.216 -0.001 0.16
Mg 2790.79 0.940 8.04 -0.224 0.1
Co 2286.16 0.977 11.90 -0.105 0.2

all;/1) + bora(l;/L)2 + b(L/1) + ¢:

calibration curve equation by internal standard method.

*CC = coefficient of corelation; *Ci = a, b and ¢ are coefficient of
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(b)

Fig. 6. Scanning electron micrographs of sputtered surfaces of cast iron (a) and stainless steel samples (b).
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Fig. 7. Cross-section of craters produced by sputtering
for 660sec. on cast iron (a) and stainless steel samples
(b).
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Fig. 10. Plot of concentration vs. intensity ratio of mol-

ybdenum in cast iron samples.
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