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T 9F%E dFstdd
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E A7 A EE BAE E7 28 3+3
51 )& SKD6I(AISI H13)7 o & 3letgre
o 2AE 1020CA 3087 719 & FYe 3 3 48
0CAAM A& He & st (QTiquenched heating at
1020 C for 30min and quenched in air. and tempered at
430C) EAHY ZAXgE HRC 5622 gt dxa s
alzl AJH S tololZE paste 3m7tA] vt =z
doll 299 BEEE AATZ Yt LFo 283 4
g 108 AAeEn. 7#e AxE g2g s g3
Radical nitriding& ¢&2 4ol 7l& 20 torr, €% 450C oA
SAIZE AEstAs. 712 20mm A2 40mm 574 7mmo)
713 9ol Arc Ion Plating(AIP)ZH| 2 arc power 150A,
bias voltage -50V, coating AlZF 100min, &4 gas ¢#HL

30 torr 23t ZHE A .

XRD9 SEM(scanning electron microscope) ©]-8 3}¢]
A7 FZ¢ FH EAS #F5dT FY §F AdHsS
SEM<& ol &3l #aela I8 FAE A
nano-indentations ©|&3dte] FWFT Y FES @4 AT
2 =7A3t9gtl Scratch adhesion testy F+R %o tholo}
o oldlE(120° cone, 200um radius spherical tip)E ©]&
gl 0 NFEH 60 N7HA] A4 4l 3% 2 loading rate 60
N-min"'# $¢$% 10mm - min' & A8 239
2 Exdlo ZAel: 10mmoZ 3t 23YPH EHL
SEM¥E o] &3t #@Aste] 93 23S #FsiHo.

Table 1. Composition of SKD61 Steels(%%)

45 | Fe C Si Mn Cr \Y; P S Mo

SKD6 0.00|0.002
1 base | 0.41 10.94 1 0.374.93|0.88 5 3 1.27

22 43 92 nF |

Fig. 13 Fig. 2+ SKD61 7]#3 radical nitriding * @
H SKD 61 719 24 #2294 EH morphology & YE}
A AoE ZAAFEE Ao HlxetA uvEiEo Y, ®9
morphologyE AHXEH 22t A micro-dropletE°] &
A&t radical nitriding A 2l¥ SKD 61 7|3 o= 7| %
o] W3] EAFL Y AL & F Au o]¥A FAHE
Droplet¥ 7132 Z¥ &9 71413, 383 AHAS AHsA
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Fig. 1. XRD patterns of coating deposited on TiN and

RN TiN surface states
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TiN Radical Nitriding and TiN |

Fig. 2. Surface morphology of TiN and RN TiN
coatings

o2 QT AHeutdt AJ#He TWAE Hv 613(HRC 56)E.th
HA ®& AL Hob F dwizhe] B9 Ao HEv|A
“01 } | wiieol] ZE FAY Aoyl @A Ho g A}
g3} nano- indentationd Z3Z YEINoOA mE Z= <)
533 EAE table 2 ¢ Fig 4 o] YeERUTEH

Thickness(um)

T RN-TiN

Fig 3. Thickness of coating deposited on the different
surface “states:

(A) TiN (B) RN TiN

: Ind ion Depth
Specimen i enta[t:l(;l] P Hardness [GPa] Modulus [GPa]
TiN 200 20.38 +1 .88 4165+ 338
TiN(RN) 200 21.08 £2.59 4432+ 185

Table 2 Mechanical properties of coatings

25 22t
20

2 1B

g 5t
¥ ¥
Depth [nm] Depth [nm]
(a) (b)
Fig 4. Hardness of (a)TiN, (b)TiN(RN)
Fig 59 23#x EA SEM AR o)A, ubure] g zhad
o  TiN¢ 79 buckling failure 7} 231 A3
E <ol rubbingo] “WERTh dbdHO] TIN(RN)Y A S+

typical tensile cracking failure& X.o] &t

Burnett % Rickerby T @WEW failure modet
adhesive ¢ cohesive® Yo} Z4 i3 spalling,

buckling =283 chipping< adhesive ©}1 conformal,
tensile cracking cohesive failureo]t, ¥ £9 U‘*o}tﬂ
tensile cracking< &%3 & (adhesion)d Z3old)
Heinke et al.cll 1?4:“501] Wt 2H  adhesive failure
mechanisms F® 59 F7e] wel dshr] @il vid o
cohesive failurex> W31 &4 ot Z¥W FAE o
7ve] Hsloly:  Eslal AF3x  Ede] S
TiN(RN)e] TiN 2o © 12 JFEE ¥ Fues A
S oy Fo. Fig 62 friction force W normal road&
}-’5}5}?} Aol Hrlel A BHxo] TINMRN)S 7857
TiNe A$ Bt} friction force7} B @& AS & F U2
o] A& TIN(RN)°e|] © w2 H 24 (adhesion)= E‘?_E}E-
F Aol

Fig 5. SEM micrograph of scratch track
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Fig .6 Friction force versus normal load for the scratch
test of coating deposited on TiAIN and RN TiAIN
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