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Wear-characteristics variation of Fe-C-N alloy with changing
content of carbon and nitrogen

J. K. Park, S. K. Yi, S.-J. Kim, and Y.-S. Kim

Abstract

Dry-sliding-wear behavior of Fe-18Cr-10Mn steel with various carbon and nitrogen contents was characterized, and the
effect of carbon and nitrogen contents on the wear was investigated. Dry sliding wear tests of the steel were carried out at
room temperature against an AISI 52100 bearing steel ball using a pin-on-disk wear tester. Applied wear loads were
varied from 10 N to 100 N, and the sliding distance was fixed as 720 m. Wormn surfaces and the wear debris of the steel
were exantined using an SEM to find out the wear mechanism. It was found that the Fe-18Cr-10Mn with both carbon and
nitrogen exhibited superior wear resistance to the steel with only nitrogen. The wear resistance of the Fe-18Cr-10Mn-xC-
yN alloy increased with the increase of the carbon content, The excellent wear resistance of the Fe-18Cr-10Mn-xC-yN
alloy was explained by the increased strain-hardening capability with the interstitial atoms.

Key Words : Fe-C-N alloy, sliding wear, strain hardening, twinning, surface deformation
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Table 1. Chemical composition of the specimens used in the present study (wt. %)

Specimen designation N C Mn Cr Mo
HNS2 0.69 0.02 9.58 17.65 0.01
HNS3.15C 0.42 0.15 9.51 18.06 0.005
HNS3.24C 0.35 0.24 10.2 18.02 0.01
HNS3 0.38 0.38 9.66 18.12 0.01

Table 2. Heat treatment conditions of the specimens used in the present study

Specimen Heat treatment condition
HNS2 1100 °C, 30 min. / water quenching
HNS3.15C 1150 °C, 10 min. / water quenching
HNS3.24C 1150 °C, 10 min. / water quenching
HNS3 1150 °C, 10 min. / water quenching
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ABE AANEATE FY 2AA sBAES HA 3 3 oA AAlste] 1 FEES 27 doHE s
At AF As} To] AH BAE ANALE ZA} vE £5E A&l o0, SEM, FESEM, TEM &
Atgste] npEEE olg dd elddzE FEES

3. 48 & A 1¥

3.1 Q1&Z=d E7

ﬂéi’o‘ HNS2 Al gas A s AR AFAFE QNS 1 ARE FIEH-
o] 4 AAAEE 1300 MPa A EE 850 MPa 2

%Z}E% E?l HNS2 /\131'41?_‘:} :61;}] t&ﬁé% od A] HNS3 A}ﬁio] 48%§, HNS2 Al# <] —’—Z]I‘fitg

35%8 T o ol stEA Ezgﬂypoy A3 2

ZE, §Eu% A ZE AR 4LAAN B 5 714 s—*g-g— eI, Mocifed Ludwik cquatin

2 o)gstel = AT ABAS AES vw BAW Az BAL BYAsR] FEg A4 B oh]

mim r0, ol

- 386 -



@ hEAEs 9N $48 oz Yehdth 53 Bdz BHAARL AFTH FHPANE 71EA
A7t Ee Ao FAGYE, o Zie WY 3 449 940 BUAIALL ovlan,

Engineering Stess (MPa)

200 e HNS2
- e HNS3
O | L i Pl 1 I o 1 1 i A 1 A 1. 1. k.

0 5 10152025303540455055
Engineering Strain (%)

Fig. 1 Engineering stress-strain tensile curve of the HNS2 (N only) and HNS3 (N+C) specimens
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Fig. 2 Variation of wear rates of the high nitrogen (HNS2) and high nitrogen+carbon (HNS3.15C, HNS3.24C and
HNS3) specimens as a function of applied load.
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