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Abstract

The characteristics of corrosion resistance for the surface of medium, high carbon steels and low
alloy steels, utilizing as manufacturing the machinery structures and machining tools and treating
by plasma/ion nitriding process have been studied in terms of electrochemical polarization behav-
iors including corrosion potential(Ecorr), anodic polarization trends and polarization
resistance(Rp). The seven base materials showed a clear passivation behavior for the polarization
tests in the ASTM standard solution, 1N H2SOa4. Although the treated surface by plasma nitriding
for the seven test materials showed a significant increase in hardness, the treatment gave a detri-
mental effect in corrosion resistance. The various characteristics, including corrosion potential,
polarization curves, microstructures, corrosion current, polarization resistance, among non — treat-
ed, nitriding and/or soft - nitriding treated specimens have been investigated and some of the
mechanisms discussed.
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Fig. 2 Cross - section microstructures of specimens with plasma nitriding treatment at 550C for 6 hrs, (a)
SM20C, (b) SCM440 and (c) SNCM439

Table 2. Surface hardness(Hv) of specimens after

o plasma nitriding treatment
s501 . SM40C (Nitrided) , —— —
0. . o7 V,FFM;JN Materials |Non-treatment(B)|Nitriding(N)|Soft-nitriding(S)
ol A £ SM20C 144 550 717
é SM40C 169 637 734
Elad STC3 205 658 782
O 1504 * SCr420 165 640 756
100 . SCra40 257 671 781
<0 . . SCM440 317 666 832
- o | A A SNCM439 197 594 769
30.00  40.00 5000  60.00 7000 80.00 90.00

26
Fig. 3 X - Ray diffraction result of the specimen A3t Zrtelgony, Aas e A °7 A

surface for SM40C after plasma nitriding o B o o
treatment st gl o vl 3t 68 L @S Yeldidh
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