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Analysis of Stainless Steels by Direct Current Helium Glow Discharge Mass Spectrometry

Shinji IToH, Hitoshi Y AMAGUCHI, Toshiyuki HOBO and Takeshi KOBAYASHI

Synopsis : The analysis of stainless steel by means of the direct current helium glow discharge mass spectrometry (GDMS) has been studied. Disk sam-

ples were specular grinding with alumina paste (1 ym) and preliminary exposed to glow discharge for 7.2ks in the discharge cell. Ion beam

intensities of discharge gas ionic species were measured as a function of discharged voltage (5002000 V). The generation of excessive di-

atomic molecule ion (He;) was not found at a range of 1250-2000'V. Optimum glow discharge conditions were examined and we adjusted

the discharge voltage and current to 1000V and 3 mA, respectively. The relative sensitivity factors (RSFy g; Fe=1) for fifteen analytes ob-
tained using the JSS CRMs, NIST and IARM SRMs were almost less than 1. The analytical results of a practical sample, stainless steel,
showed good agreement with results obtained by X-ray fluorescence spectrometry based on the fundamental parameter method and by the

chemical analysis.

Key words : stainless steels; elemental analysis; relative sensitivity factor; fundamental parameter/X-ray fluorescence spectrometry; helium glow dis-

charge mass spectrometry.
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Table 1. Instrumental parameters of glow discharge mass
spectrometer.

Thermo Elemental -VG 9000
>4000 (m/Am: 5% at peak height)

Mass spectrometer
Mass resolution

Detector Faraday cup
Daly multiplier-pulse counting
Glow discharge Constant current mode
Discharge current 3mA
Discharge voltage 1000V
Discharge cell Mega flat cell
Discharge gas He (99.9999%)
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Table 2. Chemical composition of the JSS CRMs, NIST and IARM SRM stainless steels.

Certified values, w (mass %)
Element JSS650-6 JSS650-8 NIST NIST NIST IARM IARM
Series Series 1185 1219 D845 152A 157A
C 0.046~0.067 0.013~0.050 0.11 0.149 0.075 0.023
N 0.016~0.027 0.0107~0.0326 - 0.078 0.0277 0.20
(o] - 0.0021
Al - 0..005~0.018 - - 1.18 0.021
Si 0.31~1.28 0.38~0.67 0.40 0.545 0.52 0.39 0.39
0.017~0.031 0.022~0.035 0.019 0.026 0.026 0.014
S 0.005~0.010 0.0015~0.018 0.016 0.001 - 0.001 0.001
- - 0.056 0.05 0.12 0.044
Cr 16.16~24.83 16.79~24.95 17.09 15.64 13.31 16.37 20.7
Mn 0.44~1.72 0.56~1.79 1.22 0.42 0.77 0.83 0.35
Co 0.032~0.45 0.028~0.27 - - - 0.11 0.045
Ni 0.20~20.33 0.29~19.08 13.18 2.16 0.28 7.21 238
Cu 0.026~0.31 0.024~0.39 0.067 0.162 0.065 0.40 0.14
Nb 0.59 - 0.11 0.18 0.019
Mo 0.016~2.32 0.014~2.13 2.01 0.164 0.92 0.44 0.44
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Fig. 1. Influence of discharge voltage on ion beam cur-
rents of each ion species.
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Fig. 2. Influence of discharge voltage on ion beam ratios
of each analytes.
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Fig. 3. Influence of discharge current on ion beam ratios

of each analytes.
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Fig. 4. Relative sensitivity factor for chromium in iron
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Table 3. Analytical results of stainless steel.

GDMS FP/XRF" Chemical values,
Element | m/z w(mass %) w (mass %) w (mass %)
C 13 0.0137 0.0128™
N 14 0.0176 0.0170"
0 16 0.00246 - 0.0028"
Al 27 0.0100 0.0062 -
Si 28 0.504 0.534
P 31 0.0254 0.0355 0.026"
S 32 0.0030 0.0015 0.0028°¢
\Y% 51 0.0721 0.0749 :
Cr 52 1639 16.72
Mn 55 0.649 0.658
Co 59 0.185 0.183
Ni 60 13.81 13.85
Cu 63 0.244 0.275
Nb 93 0.0091 0.0039
Mo 95 2.18 2.10 -
N=2

* :Fundamental parameter/X-ray fluorescence spectrometry.

*2:. Infrared absorptiometric method after combustion in the current of oxygen.
*3:Inert gas carrier melting thermo-conductimetric method.

*4: Inert gas carrier melting infrared absorptiometric method.

*5:Reduced molybdphosphate spectrophotometric method.

*6: Infrared absorpti ic method after ion in the current of oxygen.
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