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Abstract: A TiAICN coating was prepared on the surface of Cr12MoV steel with cathodic arc ion plat-
ing. The surface-interface morphologies, chemical element distributions, and phases of the TiAICN
coating were analyzed with a Scanning Electron Microscope (SEM) ,an Energy Dispersive Spectrome-
ter (EDS) and an X-ray Diffractermetry (XRD), respectively. The mechanism of interfacial combina-
tion of the coating was discussed. The results show that the first ionization energy of Al atom is lower
than that of Ti atom and is more likely to ionize from the target and deposit on a substrate, which al-
lows the content of Al element to be higher in the coating. The hard phases of the coating are TiN,
AIN and AITiIN. The higher Al content in the coating surface is beneficial to improving abrasion re-
sistance and the amorphous C is favour of reducing the coefficient of friction. Ti, Al, C and N ele-
ments accumulate in the coating layer and diffuse in the interface, which is the main mechanism of
metallurgical bonding. The bonding strength of the coating-substrate is 76. 9 N, showing a higher anti
-stripping ability. Obtained results provide an experiment basis for application of TiAICN coatings to
surface modified process of cold working moulds.
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Fig. 1 Surface morphologies and plane scanning results of chemical elements on the surface of TiAICN coating

TiN 545 #7 [3 f fE > — 372. 88 kJ, AIN 2k —343. 40

:z_ AT kJ. TiN #4807 H e RHE R T AIN, fE5 N, #
_ PR RE, TiN 256+ AIN 7230k B TR, fii 15
gmm' TiN S, AT s R B R
Z 3000f 3.3 RELEAHSN
E| B3 B h v SR S R 4 S 45 T 0 4

TiN . AR, B3~ DA, ES AL TiN

1000 AIN TiN AITIN N A g = -

M | COLE & EE ., ERE R KA THEY 8

%0 20 30 40 50 an 70 80 90 100 MG, 76 1) B AR N 7 0] b T R S R W R A
26/C) R 2 B0 R A R, o AL R A IR 2

K 2 TiAICN %2 XRD 4+t WAL O; AR, #F— D58 T IR 2 B O 1k

Fig. 2 XRD analysis of TiAICN coating fE. TEWRBEHEAE I B, | TIRERME, CIR
T AR Ty B, 1) AR PN A R A B R

TEA & P8 g, TIAICN RER &4 B A ST AN C AR, i SR
LEdans HE B WG, BRI R, R C
2Ti+ N, — 2TiN. D oy i Sk e ST AR, Rt T AL T il

2Al+ N, = ZAIN. (20 B AP T . YR TERIE LU

2Ti(g) + 2Al(g) + N, = 2TiAIN.  (3) Bf. WENRZEREE N C mIREREY 8. &
TiN + Al = TiAIN. (4) LffRRZERE C HFEE R, WE 3D iR,
AT A HAERR A ERTYBEREF, Fe LEAERZEPEA K4
G = H,— TsS. (5 PE%, WA 3Ce) frn. Cr diREA 0L

A5G A RIS AR 773 K(500 “C)Y R, s, A 55 HoAl o0 3R B CE e 8 R HfE LUTE



5 5 ]

fLPEZE, % TiAICN IR )2 FL 9 Byl B 5 45 5 0 B 1263

S rh gL, W 3D FIR . RIE AT R
O JER (& 3(g)) s FEZRIET - (1) B THATIIH
FEAAAER AR O, fEdl & IR ZE ) E R O T

BB, O JUARLBI R ZE s (2) FAR B B O
Py aERZE T, S%ES ALTi B ALO,
1 TiO, . A3 F) T $2 = 0 2 B9 TR BE 3 1 1t

(a) Al JLH
(a) Al element

(d)Ct#
(d) C element

(H Crc#

(D) Cr element

(b) Ti JT#

(b) Ti element

()N JLH

(c) N element

(e) Fe JL#
(e) Fe element

Y

i,*lmimj:"‘M‘,=JM'|‘
/

(2) O L
(g) O element

B3 TIAICN % J2 FU i fb 27 70 5 4 A 3 B

Fig. 3 Line scanning results of chemical elements in the interface of TiAICN coating
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Fig. 5 Plane scanning results of chemical elements in the interface of TiAICN coating
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