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An Observation Technique of Fine Structures on Steel Surfaces
by Ultra-Low-Voltage Scanning Electron Microscopy
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Abstract:

The authors have developed an observation technique of fine structures on steel surfaces by ultra-low-voltage
scanning electron microscope (SEM). The ultra-low-voltage improves the surface sensitivity by the reduction of the
penetration depth of incident electrons, and the effective spatial resolution by the reduction of spread volume.
Chemical and topographic information on material surface are obtained separately by using two kinds of secondary
electron detectors. The information on the surface structures of the order of a few tens of nanometers or less is

effectively obtained by the ultra-low-voltage SEM observation.
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Photo 1 Secondary electron images of carbon thin film on Cu
mesh observed with an accelerating voltage of 10 kV,
3kV, and 0.5 kV (Lower figure: The penetration
range of primary electrons (10 kV, 3kV, and 0.5 kV)
calculated for carbon film (thickness 40 nm) on Cu by
Monte Carlo simulation)
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Photo 2 Thin oxide layer on steel surface observed the same

area with an accelerating voltage of (a) 0.5 kV and (b)
5kV
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Photo 3 Surface fine structure of the same area of a steel
sheet observed with an accelerating voltage of
(a) 0.5kV, (b) 5kV, and (c) 15kV
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Photo 4 Corrosion products on steel surface observed with
an accelerating voltage of 0.5 kV using (a) in-lens
detector and (b) ET detector
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