Gor B % fE

A

&

i #5408 5) (2017)

UDC 543 .51 :546.27:546 .11 : 669 . 14

RITREE_RA A EESthEZHW
P EE TR S EDOEMN

Analysis of the Distribution of Light Elements in Steels by Means of
Time-of-Flight Secondary Ion Mass Spectrometry (ToF-SIMS)
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Abstract

Analysis of the distribution of light elements with concentrations on the order of parts-per-million
(ppm) in complex microstructure of steels is a key requirement for the understanding and control
of microstructure and resultant mechanical properties of advanced high strength steels. In this
paper, ToF-SIMS analysis was performed to investigate the distribution of boron and hydrogen
isotope in steels. A Ga Focused Ion Beam (FIB) was used as a primary ion source for high spatial
resolution analysis. It was demonstrated that Ga-FIB-ToF-SIMS is a very powerful tool to analyse
the distribution of light elements in steels at the sub-micrometre scale, which is (almost) impossible
for other characterization techniques such as Electron Probe Micro Analysis (EPMA).
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(a) Schematic diagram that shows the probe position at a
grain boundary and within a grain
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(a) Sputter depth profile of secondary ion of m/z=16, 24, and 43. (b)-(g) Secondary ion maps of m/z=43 at a sputtering time

of (b) Os, (c) 10s, (d) 20s, (e) 30s, (f) 40s, and (g) 100s.
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Schematics of fcc Fe-30%Ni specimen for (a) Deuterium charging and (b) SIMS analysis
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(a) 24 h after charging finished; and (b) 0.5h and (c) 1.5h after the completion of 100min of annealing at 130°C. ‘y’ and ‘M’

in the figures represent austenite and martensite, respectively.
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