e WEITT
Journal of the Corrosion Science Sociely of Koreo
Veol. 16, No. 2, June, 1987

(FRERD

o)A &l B ERE XERF] EaRDY MR

E & N
PRE LR 3 LEH

Corrosion Behavior of an Amorphous Surface Film
Produced by Ion Implantation

Hee Jae Kim

Department of Ordnance Engineering, Korea Military Academy

ABSTRACT

Boron ions (2 x 1047 ions/ cm? , 40 KeV) were implanted into 440C martensitic stainless steel. The compo-
sition and structure of the implanted layer were examined using Auger electron microscopy, X-1ay photoelec-
tron spectroscopy and transmission elecgron microscopy. The effect of boron ion implantation on the corrosion
behavior of the 440C steel was studied using a potentiodynamic polarization technique. Tests were performed in
deaerated 1N H,S04 and 0.1M NaCl solutions. The implanted layer turned out to be an amorphous structure

and showed an excellent resistance to corrosion in the solutions tested.
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Table 1. Theoretically calculated implantation paramerers.
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Fig. 1 Auger electron depth profile of the near-surface
region of boron-implanted 440C steel.
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Fig. 2 X-ray photoelectron specira of (a) B 15 and (b) Cr 2p;,, electrons in boron-implanted 440C steel.
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Fig. 3 (a) Transmission electran micrograph of tempered
440C steel and (b)selected area diffraction pa-
ttern from area (a).
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Fig. 4 (a) Transmission electron micrograph of boron-
implanted 440C steel and (b)selected area di-
ffraction pattern from area (a).
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Fig.5 Potentiodynamic polarization curves of unimpla-
nted and boron-implonted 440C steel in deaer-
ated 1N H,SO, solution.
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Fig. 6 Scanning electron micrographs of (a) unimplan-
ted and (b) boron-implanted 440C steel corro-
ded in deaerated 1N H,SO, solution.
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Fig. 7 Potentiodynamic polarization curves of unimpla-
nted and boron-implanted 440C steel in deaera-
ated 0.1M NaCl solution.
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Fig. 8 Scanning electron micrographs of (a)unimplant-
ed and (b)boron-implanted 440C steel corroded
in deaerated 0.1M NaCl solution.
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