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Abstract : This study deals with the fiiction and wear characteristics of C-N coated SCM415 steel. The PSI(plasma
source ion implantation) apparatus was built and a SCM415 test piece with steel substrate was treated with carbon
nitrogen by this apparatus. The composition and structure of the surface layer were analyzed and compared with that of
PVD(physical vapor decomposition) coated TiN layer. It was found that both of friction coefficient of C-N coating and
TiN coating decreased with increasing load, however, C-N coating showed relatively lower friction coefficient than that
of TiN coating.

The micro-vickers hardness of C-N film is 3200 Hv, which is 32~43% higher than that of TiN film. The critical load
of CN film is 52N, which is 25% higher than that of TiN film. The hardness of C-N film fabricated by Plasma ion
implantation is 61 ~70% higher than that of base material, and friction coefficient is 14~50% lower than that of base
material. It is also interesting to note that the friction was changed from adhesive wear mode to light oxidizing wear
mode.

Key Words : plasma source ion implantation, none-line-of-sight process, critical load, friction and wear

LM 2 A Qoluh steltk, A e YA Fo
oJste] ERAE gl M 2ol oJske] Pojite
ol BEAgAG] A4 Bol Asm = ASeld AW FadA dAshe JPPAolT.

au/uwfro]uq cguevg sl 28T =94 :Laiﬁi 71l 1A%, 719 AR W F49
2] 888 F7M717] Slste] 233t BFsL A 3, 7101 E e A=} TuUlnkR A ZHofof &
NE, Ares), AHE T4 D Yrpmado] o ‘:}- o] 878 WEHAF]7] 918 7]of U3} A
Jlole a7as 9ok WlellE AEHA AEdAEY o 22 A

EHADL sjojoA] BT Q= Peage ol AT o9 7 ZUARTIECl A &8

270 L 7)o} A st AMe hmelty x HE A _ o

SO Thfste] ojste] ThAIZhe] o]#ajize) Zdlzu} o]2F¢] PSl(plasma source ion im-
plantation)-& F3ta4} 3= EFS 7AAHE
Zalzolz YN 3 At shs LA

T hom comspandencs shld e drsed 2R} vlololAbias)S Ao R Zepzel

18



C-N=E SCM415Zte| ol - ojg SMof| 24s

Z9] okol2F0] 200 B 3 e LA
A2A9 ¥R FE/FAEY AT Ehzaly]
Ho] A o]2EL 2AY BE FH YAy
259 Yo Fug 24949 FA A
R £ gl 3349 TRz Aot =
FAo] wu gHygAe] e A9z A
Ago] 7hgslthe Aol gtk wEhA B wof=,
T WREEH 5 o] Bgsty Ayt tek
& A% FHE & A S5 Pl

1. C. Jiang” & AE EHe| WDLC ¥pute Z3
ANA z=Ho] WntEAdl vlAe @S a3t

gog vtulziy|eo] AL 71Ee 538lE
93] Waog olRo)d For dadrl & Zy
2 A A g7 AR S5 BEE
thers el g 2 Egtete] O, o] wekg
Az 71g0] 27"k

B A X g7l Aeal, QEule], dukik
A 1A Bl 2 AHER E 71 uinkRA
of #3 AFE |t ZloIARLR] SCM4IS &
4L ANgHAgE MAdste Zgkznl o] &34
W pSlio g AgAFH) CNhg Z2A1A PSH
FH59 EAY 2AAE, guE A, gUAd
7] So| AAEE nx)= AR 3128k, CNA

g3} TINmEH| ulaASe AAsES 739,
2. AJElE 2 AlS{ubH

2.1. AldH

B doA ARSS ARRL 7]ojAlgel de
A8 gl KSDTFZASl SCMAISZS AHE3s
th SCM4159] 3}8h2] A& Table 19 UERATE

AHe #H7|E XEo] @300]a F7A7} 10mme]
taago R 743t Fefxu} o] QA9
EYSHNEI|E At CNEPa) TiNwhakg
F2kst

CRLEE
AtetRA A, At F&3E el whako}

BEAEE R8I

SHEQIHEIIX], X202 H|1E, 2006t

i

e

Table 1. The chemical composition of SCM415(wt,%)
SCM415 C Si [ Mn P S Cr | Mo
Measured 0.14 | 030 | 0.62 | 0.03 | 0.02 | 1.10 | 0.16

Fig. 1. Schematic illustration of ball on disc type wear tester
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Fig. 2. The relationship between the critical load and substrate
hardness
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