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Low-alloy and stainless steels of known composition were Ar"- (or O:"-) bombarded,
and the secondary ion currents were converted to elemental concentrations with the help
of the Saha-Eggert equation. When the secondary ions are emitted from the surface layer
which contains as many oxygen atoms as possible, the calculated concentrations were
sufficiently close to the specific values for most constituent elements. This indicates that
the secondary ion emission from the surface layer of steels can be simulated by the local

thermodynamic-equilibrium plasma model when the layer contains many oxygen atoms.

(local thermodynamic equilibrium, 8 L TLTE)
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Composition of a low-alloy steel SRM661, calculated
concentrations and errors corresponding to Fig4 A.
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Fe 95.61 95.9 0.32
Cr 0.796 0.56 —29
Ni 1.80 2.1 16
Mn 0.682 0.63 - 7.8
Cu 0.0324 0.032 — 1.1
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Si 0.881 0.63 —29
A% 0.0132 0.013 1.3
Al 0.0901 0.022 =75
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CHEMICAL ANALYSIS (AT %)
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the error. For the parameters, refer to the caption
to Table 1.
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o b ’/)‘fﬁ‘ié"glﬁi < IS LTS
(at%) (at%) (% )
Fe 95.61 95.29 - 0.32
Cr 0.796 0.700 —12.0
Ni 1.80 2.44 35.5
Mn 0.682 0.844 23.8
Cu 0.0324 0.0343 5.90
Mo 0.0643 0.0509 -20.9
Ti 0.0272 0.0351 29.0
Si 0.881 0.553 —=37.2
V (.0132 0.0126 — 4.36
Al 0.0901 0.0370 —58.9

Ar -»>SRM661, 6keV, 1.5X10 * A/cm?
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Comparison of calculated concentrations with specified
values corresponding to Fig4 A
1 02 —SRM661. For the parameters, refer to the caption
to Table 2.
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Composition of a stainless steel SRM444, calculated
concentrations and errors corresponding to Fig.7 C.

& % Lo 5 80om FHoRF R &
(at%) (at%) (%)
Fe 62.02 74.08 19.4
Cr 21.75 14.00 —35.8
Ni 9.49 3.68 —61.2
Mn 4.64 5.88 26.7
Cu 0.208 0.261 25.6
Mo 0.132 0.0870 —34.1
Ti 0.0219 0.0235 7.42
Si 1.28 1.65 28.6
Co 0.206 0.228 10.9
Nb 0.119 0.160 34.8

Ar*—>SRM444, 6keV, 1.5X107™" A/cm*
P(0:)=3.6x10"° Pa, T=5633.8K,
Ne=1.02X10°cm 3, Re-min=1.01
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Comparison of calculated concentrations with specified
values corresponding to Fig.7 C.
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