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Corrosion Resistance and Mechanical Properties of
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Abstract

The influence of treated pressure on the characteristic of
microstructure, mechanical properties and corrosion resistance by plasma
nitriding on Fe-9AI-30Mn-1.8C alloy is investigated. Plasma nitriding
treatments were performed at 450°C for 12h at working pressure in the
range of 1-6torr. Morphology and microstructure of untreated and nitride
samples were studied by means of microscopy techniques, energy
dispersion spectroscopy and X-ray diffraction analysis; microhardness
measurements and corrosion resistance tests were also performed. The
nitriding treatments produce a hardened surface layer consisting mainly
of the AIN. When treatments are performed at 4torr, the modified layer is
about 12~13um. When the nitriding pressure is lower or higher than 4torr,

the nitride layer becomes thinner. When treatments are performed at 4torr,
I



the surface hardness increases from 560Hv to 1682Hv, which is about
three times that of the untreated alloy. In the corrosion resistance tests,
the corrosion potential ( E¢or) increases from -0.715V to +0.095V when
the treated pressure is 4torr. With plasma nitriding, the passive region in
the polarization curve which is 1.385V at 4torr can be observed. In

conclusion, the nitrided layer thickness plays an important role in

improving the surface dne 0SiC sistance.
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# 4-1 450°C-12h-ltorr § * & EDS e A £ F AV E R F F AL o

Element

Weight%

Atomic%

N

Al

e o

,

18.75

45.51

A

9.29

[
l

i\

[EISH

N\

13.73

L 4

Mn 27.30 17.10
Fe 44.79 27.60
Total 100.00
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# 4-3 450°C-12h-6torr § i* B EDS e 2 £ EF AV E R T F A o

Element Weight% Atomic%
N 14.59 37.31
Al 11.09 14.72
Mn 29.92 19.50
Fe 44.40 28.47
Total 100.00

% 4-4 = R § i+ 450°C-12h-aging £2 450°C-12h-1torr, 4torr, 6torr % i {S484r4E & 4

t 35%NaCl kiz i ¢ 2 &1 v R R iE o

Ecorr (V) Epit (V) EpitEcor (V)
aging -0.715
1torr 0.060 0.607 0.601
4torr 0.095 1.48 1.385
6torr 0.071 1.04 0.969
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aging 1torr 4torr 6torr
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